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Reagents
 Reagents, chemicals, solvents and materials used in tests and 

assays – of appropriate quality – with COA and MSDS

 From reputable, approved suppliers

 Preparation of reagents:
– SOPs and as recommended in pharmacopoeia
– Clear responsibility in job descriptions

 Records for the preparation, and standardization of volumetric 
solutions

Quality Control

10.1 – 10.3

Presenter Notes
Presentation Notes
10. Reagents
 
10.1 All reagents and chemicals, including solvents and materials used in tests and assays, should be of appropriate quality.
 
10.2 Reagents should be purchased from reputable, approved suppliers and should be accompanied by the certificate of analysis, and the material safety data sheet, if required.
 
10.3 In the preparation of reagent solutions in the laboratory:
(a) responsibility for this task should be clearly specified in the job description of the person assigned to carry it out; and
(b) prescribed procedures should be used which are in accordance with published pharmacopoeial or other standards where available. Records should be kept of the preparation and standardization of volumetric solutions.
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 Reagents clearly labelled:
– the contents, the manufacturer, the date received and opened, 

concentration, storage conditions, expiry or re-test date
– When prepared in the laboratory, also the name, date of 

preparation, initials of person, expiry date, concentration

 Volumetric solutions:
– the name, molarity or concentration, date of preparation, the 

date of standardization and factor, and identify the responsible 
technician

 Whenever possible, transportation in original containers

 When subdivided – into clean, fully labelled containers
10.4-10.7

Quality Control

Presenter Notes
Presentation Notes
10.4 The labels of all reagents should clearly specify:
(a) content;
(b) manufacturer;
(c) date received and date of opening of the container;
(d) concentration, if applicable;
(e) storage conditions; and
(f) expiry date or retest date, as justified.
 
10.5 The labels of reagent solutions prepared in the laboratory should clearly specify:
(a) name;
(b) date of preparation and initials of technician or analyst;
(c) expiry date or retest date, as justified; and
(d) concentration, if applicable.
 
10.6 The labels for volumetric solutions prepared in the laboratory should clearly specify:
(a) name;
(b) molarity (or concentration);
(c) date of preparation and initials of technician/analyst;
(d) date of standardization and initials of technician/analyst; and
(e) standardization factor.
Note: The laboratory should ensure that the volumetric solution is suitable for use at the time of use.
 
10.7 In the transportation and subdivision of reagents:
(a) whenever possible they should be transported in the original containers; and
(b) when subdivision is necessary, clean containers should be used and appropriately labelled.
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Visual inspection

 Ensure seals are intact (receiving, distribution for use)

 Suggested to  record this on the label (e.g. date, name and initial)

 If tampered with, rejected, unless identity and purity can be 
confirmed

Water

 Considered as a reagent – use grade as in pharmacopoeia

 Precautions to avoid contamination during:
– supply, storage and distribution
– Meet specification

10.8 - 10.12

Quality Control

Presenter Notes
Presentation Notes
Water
 
10.10 Water should be considered as a reagent. The appropriate grade for a specific test should be used as described in the pharmacopoeias or in an approved test when available.
 
10.11 Precautions should be taken to avoid contamination during its supply, storage and distribution.
 
10.12 The quality of the water should be verified regularly to ensure that the various grades of water meet the appropriate specifications.
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Storage of reagents

 Appropriate storage conditions

 Store also clean bottles, vials, spoons, funnels, and labels 
required for dispensing reagents from larger to smaller 
containers

 Training in safe handling of chemicals and reagents

Store keeper responsibilities:

 Appropriate store facility, inventory, expiry dates

10.13 – 10.14

Quality Control

Presenter Notes
Presentation Notes
 
Storage
 
10.13 Stocks of reagents should be maintained in a store under the appropriate storage conditions (ambient temperature, under refrigeration or frozen). The store should contain a supply of clean bottles, vials, spoons, funnels and labels, as required, for dispensing reagents from larger to smaller containers. Special equipment may be needed for the transfer of larger volumes of corrosive liquids.
 
10.14 The person in charge of the store is responsible for looking after the storage facilities and their inventory and for noting the expiry date of chemicals and reagents. Training may be needed in handling chemicals safely and with the necessary care.
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Reference substances and reference materials

 A person nominated responsible

 Use pharmacopoeia reference substances whenever possible

 Used  for testing, calibration, qualification of equipment, 
instruments or other devices

Registration and labelling

 Identification number assigned
– a new identification number to each new batch
– number marked on each vial and quoted on the analytical 

worksheet at every use (batch number) 11.1. – 11.6, 11.8.

Quality Control

Presenter Notes
Presentation Notes
11. Reference substances and reference materials
 
11.1 Reference substances (primary reference substances or secondary reference substances (8)) are used for the testing of a sample. 
Note: Pharmacopoeial reference substances should be employed when available and appropriate for the analysis. When a pharmacopoeia reference substance has not been established then the manufacturer should use its own reference substance.
 
11.2 Reference materials may be necessary for the calibration and/or qualification of equipment, instruments or other devices.
 
Registration and labelling
 
11.3 An identification number should be assigned to all reference substances, except for pharmacopoeial reference substances.
 
11.4 A new identification number should be assigned to each new batch.
 
11.5 This number should be marked on each vial of the reference substance.
 
11.6 The identification number should be quoted on the analytical worksheet every time the reference substance is used (see Part three, section 15.5). In the case of pharmacopoeial reference substances the batch number and/or the batch validity statement should be attached to the worksheet.
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Maintain a register for reference substances and 
reference materials. Record e.g.: (1)

 identification number of the material
 precise description of the material
 source
 date of receipt
 batch designation or other identification code
 intended use of the material (e.g. as an infrared reference 

material, as an impurity reference material for thin-layer 
chromatography, etc.)

 location of storage in the laboratory, and any special storage 
conditions 11.7

Quality Control

Presenter Notes
Presentation Notes
 
11.7 The register for all reference substances and reference materials should be maintained and contain the following information:
(a) the identification number of the substance or material;
(b) a precise description of the substance or material;
(c) the source;
(d) the date of receipt;
(e) the batch designation or other identification code;
(f) the intended use of the substance or material (e.g. as an infrared reference substance or as an impurity reference substance for thin-layer chromatography);
(g) the location of storage in the laboratory, and any special storage conditions;
(h) any further necessary information (e.g. the results of visual inspections);
(i) expiry date or retest date;
(j) certificate (batch validity statement) of a pharmacopoeial reference substance and a certified reference material which indicates its use, the assigned content, if applicable, and its status (validity); and
(k) in the case of secondary reference substances prepared and supplied by the manufacturer, the certificate of analysis.
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Maintain a register for reference substances and 
reference materials. Record e.g.: (2)

 Other necessary information (e.g. the results of visual inspections)

 Expiry date or retest date

 Certificate (batch validity statement) of a pharmacopoeial
reference substance (i.e. certified reference material which 
indicates its use, the assigned content, its status (validity)

 For secondary reference substances - the certificate of analysis

11.7.

Quality Control

Presenter Notes
Presentation Notes
11.7 The register for all reference substances and reference materials should be maintained and contain the following information:
(a) the identification number of the substance or material;
(b) a precise description of the substance or material;
(c) the source;
(d) the date of receipt;
(e) the batch designation or other identification code;
(f) the intended use of the substance or material (e.g. as an infrared reference substance or as an impurity reference substance for thin-layer chromatography);
(g) the location of storage in the laboratory, and any special storage conditions;
(h) any further necessary information (e.g. the results of visual inspections);
(i) expiry date or retest date;
(j) certificate (batch validity statement) of a pharmacopoeial reference substance and a certified reference material which indicates its use, the assigned content, if applicable, and its status (validity); and
(k) in the case of secondary reference substances prepared and supplied by the manufacturer, the certificate of analysis.
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Reference substances prepared in the laboratory:

 Keep  a file with information (properties and safety data)

 Results of all tests and verifications

 Expiry date or retest date

 Signed by the responsible analyst

Quality Control

11.9. – 11.11.

Presenter Notes
Presentation Notes

11.9 If a national pharmaceutical quality control laboratory is required to establish reference substances for use by other institutions, a separate reference substances unit should be established.
 
11.10 In addition a file should be kept in which all information on the properties of each reference substance is entered including the safety data sheets.
 
11.11 For reference substances prepared in the laboratory, the file should include the results of all tests and verifications used to establish the reference substances and expiry date or retest date; these should be signed by the responsible analyst.
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Retesting (monitoring)

 Retesting at regular intervals
– See WHO General guidelines for the establishment, maintenance and 

distribution of chemical reference substances 

 Results recorded and signed by the responsible analyst

 If OOS - retrospective check of tests performed using this 
reference substance

 Risk analysis and CAPA

 Stored in accordance with the storage conditions
11.12 – 11.15

Quality Control

Presenter Notes
Presentation Notes
Retesting (monitoring)
 
11.12 All reference substances prepared in the laboratory or supplied externally should be retested at regular intervals to ensure that deterioration has not occurred. The interval for retesting depends on a number of factors, including stability of the substance, storage
conditions employed, type of container and extent of use (how often the container is opened and closed). More detailed information on the handling, storage and retesting of reference substances is given in the WHO General guidelines for the establishment, maintenance and distribution of chemical reference substances (8).
 
11.13 The results of these tests should be recorded and signed by the responsible analyst.
 
11.14 In the case that the result of retesting of a reference substance is noncompliant, a retrospective check of tests performed using this reference substance since its previous examination should be carried out. For evaluation of outcomes of retrospective checks and consideration of possible corrective actions, risk analysis should be applied.
 
11.15 Pharmacopoeial reference substances are regularly retested and the validity (current status) of these reference substances is available from the issuing pharmacopoeia by various means, e.g. web sites or catalogues. Retesting by the laboratory is not necessary, provided the reference substances are stored in accordance with the storage
conditions indicated.



QC  | Slide 11 of 26  2013

Calibration, validation and verification of equipment, 
instruments and other devices

 Unique identification (number) for equipment, instruments, devices 
used for testing, verification and/or calibration

 Also labels indicating status of calibration and due date

 DQ, IQ, OQ, PQ as necessary

 Performance verified at appropriate intervals according to a plan

 Plan for regular calibration implemented
12.1 - 12.5

Quality Control

Presenter Notes
Presentation Notes
12.1 Each item of equipment, instrument or other device used for testing, verification and/or calibration should, when practicable, be uniquely identified.
 
12.2 All equipment, instruments and other devices (e.g. volumetric glassware and automatic dispensers) requiring calibration should be labelled, coded or otherwise identified to indicate the status of calibration and the date when recalibration is due.
 
12.3 Laboratory equipment should undergo design qualification, installation qualification, operation qualification and performance qualification (for definitions of these terms see the Glossary) (11). Depending on the function and operation of the instrument, the design qualification of a commercially available standard instrument may be omitted as the installation qualification, operational qualification and performance qualification may be considered to be a sufficient indicator of its suitable design.
 
12.4 As applicable, the performance of equipment should be verified at 
appropriate intervals according to a plan established by the laboratory.
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Examples for calibration:

 SOPs should be in place for each instrument

 pH meters to be verified with standard certified buffer solution 
before use

 Balances calibrated annually, verified daily, and regularly 
checked with test weights

 What do you think should be appropriate intervals for the 
calibration and verification of:

– HPLCs, GCs, FTIRs?

Quality Control

12.6.

Presenter Notes
Presentation Notes
12.6 Specific procedures should be established for each type of measuring equipment, taking into account the type of equipment, the extent of use and supplier’s recommendations. For example: 
— pH meters are verified with standard certified buffer solutions before use;
— balances are to be checked daily using internal calibration and regularly using suitable test weights, and requalification should be performed annually using certified reference weights.

Discuss parameters and intervals for calibration and verification of other instruments

Note: For further guidance on calibration, verification of performance and qualification of equipment refer to:
• Procedures for verifying and calibrating refractometers, thermometers used in determinations of melting temperatures and potentiometers for pH determinations and methods for verifying the reliability of scales for ultraviolet and infrared spectrophotometers and spectrofluorometers in The International
Pharmacopoeia (19);
• Specific guidelines for qualification of equipment elaborated by the European Network of Official Medicines Control Laboratories
(OMCL) (20); and
• General chapter of the US Pharmacopeia on Analytical instrument qualification (21).
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In the following slides, we will look at some 
instruments you may find in the quality control 
laboratory

Discuss which parameters may be considered 
during calibration and verification

Discuss appropriate intervals for calibration and 
verification

Discuss some specific aspects to be observed 
when using the apparatus

Quality Control

Presenter Notes
Presentation Notes
In the following slides, we will look at some instruments you may find in the quality control laboratory
Discuss which parameters may be considered during calibration and verification
Discuss appropriate intervals for calibration and verification
Discuss some specific aspects to be observed when using the apparatus

The trainer should know the instruments and parameters that are to be included in calibration and verification.
See references in relevant pharmacopoeia and discuss these with the trainees
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Quality Control

Dissolution apparatus

Presenter Notes
Presentation Notes
Dissolution:
Setting up the apparatus
The head plate, which holds the shafts, and the base plate, which holds the vessels, must be leveled to maintain co-planarity. 
It should also be checked with a spirit level in the two horizontal planes. It is essential that the basket shafts be vertical, that the vessels be resting on a horizontal plane and that the vessels be centered properly. After centering, each basket must be individually adjusted to a position 25 + 2 mm from the bottom of the vessel. 
The laboratory should ensure that all portions of the apparatus that will come into contact with the dissolution medium are thoroughly cleaned prior to use. The dissolution medium should be warmed to 37+0.5oC and de-aerated immediately prior to transfer. If graduated cylinders are used to dispense the dissolution medium they should be calibrated prior to use. Use of volumetric glassware is preferred.
Calibration of the apparatus: check the frequency of calibration, the use of chemical calibration and calibration tablets. Check the preparation of the dissolution media. There should be traceability to a record sheet.

Testing errors will all make the product appear to perform better than it is. They include factors such as:
Influence of temperature:  The thermal distribution profile of the water bath should be checked. Note that turbidity in the water could indicate growth of bacteria 
Rotational speed: Check calibration with a tachometer.
Sources of vibration: Vibration causes turbulence. Sometimes a shock absorbing rubber mat is used under the apparatus and the drive unit may have good vibration-limiting shock absorbers.
Shaft wobble will mean turbulence.   
Shaft Perpendicularity: Check with a spirit level and a builder’s square. 
Tension on the chain or belt. Looseness will mean speeding up and slowing down leading to turbulence.
Bubbles: Can create turbulence. Acid on unprotected steel (even stainless steel) can lead to bubbles of hydrogen gas.
Shafts must be centered with respect to the vessels.
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Quality Control

Friability 
tester

Presenter Notes
Presentation Notes
Friability testing may be an in-process control test, a finished product specification test or both.  
Limits may be in the marketing authorisation or pharmacopoeial limits may be applied.
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Quality Control

Disintegration 
tester
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Quality Control

Presenter Notes
Presentation Notes
HPLC:
Column performance: A column performance check should be designed to measure chromatographic efficiency, capacity and symmetry.   Check at intervals and also whenever significant changes in peak shape, resolution or retention time are observed during an analysis. 
System suitability test: The performance of an HPLC system should be assured before starting an assay using a method employing an external or internal standard. There should be at least 5 injections of standard solution. These injections may be distributed throughout the analytical run. The relative standard deviation for peak areas and retention times should be less than 2% and 1% respectively.
The resolution, R, between reference and internal standard peaks should be specified and calculated from a suitable equation.
Systems record: A log book should be assigned to each component and/or HPLC system. The first page of the log book should list each component of the system with an individual identification number. 
The following information should be recorded in a manner which is readily retrievable – date, analyst, mobile phase used, duration of use, problem reports and corrective action (repairs) taken to rectify the problem, details of any replacement of existing components with spares including changeover of columns, results of column performance and system suitability checks, date and results of calibration checks, name and unique identification number of sample analyzed.
Column Care: There should be adequate SOPs and records on column care, which should include washing storage and transport. Dropping columns or vibration will result in channels and voids. Use of dedicated columns is also recommended.
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Quality Control

Analytical
balance

Presenter Notes
Presentation Notes
Analytical balances
Things to consider:
Are they kept on or switched off when not in use;
Internal calibration versus external calibration
Calibration versus verification
Accuracy, precision, range, eccentricity
Standard weights use
Frequency
Number of decimals

Cleanliness, level, vibration and shock as well as temperature and air flow patterns that may influence performance
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Quality Control

Spectrophotometer

Presenter Notes
Presentation Notes
Ultraviolet & visible spectrophotometers:
There should be a specification for the Cells, which should be a matched pair. Cleanliness is critical for this glassware.
The calibration and performance of the Spectrophotometer should be checked periodically, usually monthly until stability is demonstrated:
frequency
wavelength Accuracy
photometric Accuracy
line flatness
stray light requirement
resolution power
Spectral wavelength standards can include holmium preparations (caution toxicity) and didymium filters. The spectral lines of the deuterium lamp also serve as reference points.

FTIR, IR spectrophotometers:
Calibration: Performance tests should be carried out regularly to ensure that the instrument is in working order, about on a monthly basis. If this routine monthly data shows the performance of the instrument has been reliable and stable over a 12 months period, then the interval between calibrations may be extended. After repair, stability of performance should again be demonstrated. 

Line flatness: Check the line (100 per cent transmittance line) in accordance with the instructions of the manufacturer. The Io line should not deviate from a horizontal line at any point by more than the amount stated in the manufacturer's specifications.

Wave number calibration and general instrument performance check: A polystyrene film of appropriate thickness (commonly 50um) should be used. Run a spectrum under operating conditions which match those used for running sample spectra. The positions of the absorption peaks should not differ from the values given by more than 10 cm-1 in the region 2000-3800 cm-1, or by more than 3 cm-1 in the region 650-2000 cm-1.

Performance check and spectral resolution should be checked by measuring peak heights of closely aligned peaks on the polystyrene film. The wave number of the peaks is given in the various pharmacopoeia.
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Quality Control

pH Meter

Presenter Notes
Presentation Notes
 Because it is so “simple” it may be overlooked in terms of an SOP on how to use it.
  If the pH meter does not have temperature compensation, ensure that the SOP states the temperature of the test solution.

Usually, verification before use with different buffer use
Verify how buffer solutions are prepared, stored, shelf life, traceability
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Inspecting the QC laboratory

 During your 
inspection of the QC 
laboratory you come 
across analytical 
equipment you are not 
familiar with.

 What questions could 
you ask?

Presenter Notes
Presentation Notes
Inspectors will come across analytical equipment and techniques with which they are not familiar.  This is a good learning opportunity.  Some questions would be:

1.  Please show me the SOP for this analysis (The SOP should explain the basis of the analysis)

2.  Ask to see the calibration SOP (This will provide further technical details)

3.  Ask the analyst “What are the typical analytical problems you see? For example, is sample preparation a problem?  What are the key variables with this technique? 



QC  | Slide 22 of 26  2013

 Authorized personnel to operate equipment

 SOPs readily available for use, maintenance, verification and 
calibration of equipment, instruments and devices

 Manuals kept

 The results of calibration and verification recorded

 SOPs for the safe handling, transport and storage of measuring 
equipment

 SOP for maintenance
– e.g. regular servicing followed by verification of performance.

12.7. – 12.10.

Quality Control

Presenter Notes
Presentation Notes
12.7 Only authorized personnel should operate equipment, instruments and devices. Up-to-date SOPs on the use, maintenance, verification, qualification and calibration of equipment, instruments and devices (including any relevant manuals provided by the manufacturer) should be readily available for use by the appropriate laboratory personnel together with a schedule of the dates on which verification and/or calibration is due.
 
12.9 Procedures should include instructions for the safe handling, transport and storage of measuring equipment. On reinstallation, requalification of the equipment is required to ensure that it functions properly.
 
12.10 Maintenance procedures should be established, e.g. regular servicing should be performed by a team of maintenance specialists, whether internal or external, followed by verification of performance.
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Records kept of each item of equipment/ instrument/ 
device:

 Identity of the equipment, instrument or other device

 Manufacturer’s name, model, serial number or other unique 
identification

 Qualification, verification and/or calibration required

 Current location

 Equipment manufacturer’s instructions 12.8.

Quality Control

Presenter Notes
Presentation Notes
12.8 Records should be kept of each item of equipment, instrument or other device used to perform testing, verification and/or calibration. The records should include at least the following:
(a) the identity of the equipment, instrument or other device;
(b) the manufacturer’s name and the equipment model, serial number or other unique identification;
(c) the qualification, verification and/or calibration required;
(d) the current location, where appropriate;
(e) the equipment manufacturer’s instructions, if available, or an indication of their location;
(f) the dates, results and copies of reports, verifications and certificates of all calibrations, adjustments, acceptance criteria and the due date of the next qualification, verification and/or calibration;
(g) the maintenance carried out to date and the maintenance plan; and
(h) a history of any damage, malfunction, modification or repair.
 
It is also recommended that records should be kept and additional observations made of the time for which the equipment, instruments or devices were used.
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Records kept of each item of equipment/instrument/device:

 Dates, results and copies of reports, verifications and 
certificates of all calibrations, adjustments, acceptance criteria 
and the due date of the next qualification, verification and/or 
calibration

 Maintenance carried out, and the maintenance plan

 History of any damage, malfunction, modification or repair

 Use and “remarks or observations” made at the time the 
equipment, instruments or devices were used

12.8.

Quality Control

Presenter Notes
Presentation Notes
12.8 Records should be kept of each item of equipment, instrument or other device used to perform testing, verification and/or calibration. The records should include at least the following:
(a) the identity of the equipment, instrument or other device;
(b) the manufacturer’s name and the equipment model, serial number or other unique identification;
(c) the qualification, verification and/or calibration required;
(d) the current location, where appropriate;
(e) the equipment manufacturer’s instructions, if available, or an indication of their location;
(f) the dates, results and copies of reports, verifications and certificates of all calibrations, adjustments, acceptance criteria and the due date of the next qualification, verification and/or calibration;
(g) the maintenance carried out to date and the maintenance plan; and
(h) a history of any damage, malfunction, modification or repair.
 
It is also recommended that records should be kept and additional observations made of the time for which the equipment, instruments or devices were used.
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 Equipment, instruments and other devices - giving suspect 
results, shown to be defective or outside specified limits

….should be taken out of service

 Labelled or marked as such

 Not used until they have been repaired and requalified

 Requalify when appropriate
– E.g. after major repair

12.11. – 12.12.

Quality Control

Presenter Notes
Presentation Notes
12.11 Equipment, instruments and other devices, either subjected to overloading or mishandling, giving suspect results, shown to be defective or outside specified limits, should be taken out of service and clearly labelled or marked. Wherever possible they should not be used until they have been repaired and requalified.
 
12.12 When the equipment, instruments and other devices are outside the direct control of the laboratory for a certain period or have undergone major repair, the laboratory should requalify the equipment to ensure its suitability for use.
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Traceability

 Result of analysis should be traceable (reported data, 
raw data, instruments, materials and reagents used)

 Includes traceability to a primary reference substance

 Also needed in case of OOS for investigations

 Calibrations or qualification of instruments should be 
traceable to certified reference materials and to SI 
units 13.1. – 13.2.

Quality Control

Presenter Notes
Presentation Notes
13. Traceability
 
13.1 The result of an analysis should be traceable, when appropriate, ultimately to a primary reference substance.
 
13.2 All calibrations or qualification of instruments should be traceable to certified reference materials and to SI units (metrological traceability).
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