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As you probably know, 21CFR also includes requirements for the calibration of 

thermometers. 
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So, thermometers are to be verified for accuracy before use, and at a minimum, re-

checked annually.  But how do we know if they should be verified “more 

frequently?”
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We have to create and maintain records.  By reviewing the results of the calibration 

record and by comparing to the results of previous tests, a performance profile of 

the instrument is determined.  If the instrument is found to be out of calibration, the 

calibration interval should be shortened.  We should also review the effect the out of 

tolerance condition might have had on the process being measured. The information 

required will shape the design of the calibration report which we will review a bit 

later.
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Properly established and maintained calibration schedules improve cost 

effectiveness and reduce risk exposure.
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It is established then, that we have to verify the accuracy of our instruments, 

periodically re-verify to assure that they remain accurate while they are in use, and 

maintain records to support our actions. 
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Two sources of information for determination of calibration intervals are 

ILAC-G24 and NCSL RP-1

if you enter the NCSL address, be sure to note “NCSLI” or you’ll end up at the 

National Conference of State Legislatures, which we likely would not care to be
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Factors to consider when determining the Initial choice: instrument manufacturer’s 

recommendation, use conditions (extent & severity), environmental conditions, the 

needed uncertainty of the measurement, maximum permissible error, adjustment or 

change in individual instruments, influence of the measured quantity (high temp 

effect on T/C, available data on similar devices, etc.)
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We may find that instruments are less reliable than expected; the usage may not be as 

anticipated; may be sufficient to be used to perform only limited calibrations of some 

instruments; the change in calibration results may show that longer calibration intervals may 

be possible without increasing risk.

1. Instrument adjusted on routine basis, extend interval if within 80% permissible error, 

extend if not.  May result in frequent adjustment of cal intervals, may be difficult to balance 

the calibration workload, and maintenance of large number of certificates may be 

cumbersome.

2. SQC charting in which significant calibration points chosen and plotted over time. Drift is 

calculated and plotted allowing the calculation of the optimum calibration interval.  This 

method is considered difficult to apply and is typically used with automatic data processing.

3. Calibration interval is expressed in hours of use. Examples, thermocouples used at 

extreme temps., length gauges or gauges subject to mechanical wear

4. Suitable for complex instruments or test consoles; instruments subjected to frequent 

checks, once daily or more. If check shows out of permissible error, instrument is returned 

for complete calibration. How often is the “checking instrument” calibrated?

5. Statistical analysis of an individual instrument or instrument type. 
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Costs of software can run from 990.00 for Gage Pack. Prices are dependant upon the 

number of licenses purchased and in the case of Interval Max will vary by the number of 

items inventoried.
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Calibrations must be documented, whether they are performed by an outside source 

or performed internally.  Without the document, there is no proof calibrations were 

actually performed.
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21CFR 113.100(c) details the information that is required in the documentation 
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If you are performing calibration of your TIDs in-house, records of your standard or 

“reference” devices must be maintained as well.  If the calibration of your TID’s are 

performed by an outside source, they will be responsible for maintenance of the 

reference device records. 113.100 (d) defines the information required in the 

documentation.  Notice that this information is basically the same as that required 

for the TID.
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This slide and the next two, provides information on what we should have in our 

calibration documentation.  If the test was conducted by an outside source, a test 

report cover sheet should be provided.  This sheet will contain the information 

shown, although format will vary by cal lab. This sample follows the format used by 

Palmer-Wahl.  Note that a unique report number is issued for ease of tracking 

archived data. Customer data is provided to create traceability to the customer order 

and clearly ties the report to the calibrated instrument by part number and serial 

number. The instrument also is identified by a calibration tag that also provides the 

information required by 21CFR and ties the instrument to the test report. The 

method used is shown and person reviewing and approving the test report is 

identified by signature and title.
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The information provided in the test data sheet is applicable, whether from internal 

calibration or from an external calibration source.  The general info with the test 

number, clearly ties this page to the test report cover from the previous slide.  Data 

type provides information on the instrument prior to any adjustments in calibration.  

This data is important for review as it provides the basis for determining the 

calibration recall.  If data indicates the item out of calibration, the calibration cycle 

will need to be shortened and the effects of the out of tolerance condition will need 

to be reviewed. This data should also be compared to previous test results to assist 

in determination of calibration intervals. The standard instruments used are shown; 

this provides a link in the chain of traceability to NIST.  Also shown is the person 

who performed the testing and the date it was performed.
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A calibration sticker attached to the instrument can easily meet this requirement.  

NIST traceable calibrations performed by Palmer-Wahl will result in a sticker 

attached to the instrument that shows the person performing the test, the date 

performed and a date due for re-calibration.  This calibration due date interval in 

routinely assigned at one year by Palmer-Wahl, unless other arrangements are made 

by the customer; this allows the customer the opportunity to establish and maintain 

his own calibration cycle, based upon their review of the test data.  It should be 

noted that ISO17025 states that calibration laboratories should not assign a due date 

unless in agreement with the customer.  Palmer Wahl typically recommends that 

calibration occur at one year at a minimum.  This creates agreement with the 21CFR 

requirement and still allows the customer to change the due date if needed.  A 

unique test number , which in this example is 21948, ties the sticker and instrument 

to the calibration report.
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