SPECIFICATION SPN294/3


Specification For Purchase, Calibration And Ongoing Maintenance Of Temperature Loggers


	This Specification replaces

SPN294/2
	
	Copy Number

	
	
	
	

	
	Effective
	23/12/15

	Summary of Significant Changes

	Updated post pre tender meeting to add additional points for suppliers to meet.

	

	Purpose

	This specification documents NHSBT’s requirements for the purchasing, ongoing maintenance and calibration of temperature monitoring devices


	Definitions

	CTMD – Calibrated Temperature Monitoring Device This is a programmable device and logs temperature readings that can be permanently stored on a PC or network system. It can be programmed to take readings at specified intervals and logged for a specific period, and usually can be set for automatic or manual start and stop.
MKT – Mean Kinetic Temperature

UKAS – United Kingdom Accreditation Service


	
	Probe – Thermocouple or thermister attached to some CTMD’s 
T95 – Internal sensor response time to reach 95% of the required temperature.
T90 – Internal sensor response time to reach 90% of the required temperature. 

EMS – Environmental Monitoring System
LED – Light Emitting Diode


	Applicable Documents

	VAL112 – Validation of New Temperature Monitoring Devices and Probes 
Waste Electrical and Electronic Equipment (   WEEE) Regulations (SI 2006 no.3289) 

ESD3 Rules and Guidance for Pharmaceutical Manufacturers and Distributors  (Section IV Chapter 7) - Current version
	
	DAT1368 – Critical Settings for Data Loggers
MPD77 - Temperature Mapping of Storage Equipment and Facilities 

SOP360 – Temperature Mapping.

UKAS –Reporting Calibration Results [UKAS Publication ref: LAB5]



Requirements
It is essential that all temperature logging equipment purchased to routinely monitor or temperature map critical equipment (MPD77, SOP360), vehicles and work areas that affect the quality of blood products and tissues are appropriate for the task and accurately calibrated. (M)
It is also a requirement of NHSBT Quality Systems that the equipment used to calibrate the temperature logging devices are also calibrated and that there is clear traceable documentation to UKAS standard to support this calibration.  In addition any company performing calibration of CTMDs must be accredited to ISO17025 in contracts from 2016 onwards.  (M)
The supplier will therefore be required to provide arrangements for technical support and repair, and maintenance schedules which must include calibration with fully traceable documentation to UKAS and ISO17025 Standards. (M)
The requirements cover a number of different temperature ranges and products may be offered for purchase that cover single or multiple temperature ranges. (M)
It is essential for temperature loggers to be fitted with a visual signalling system to denote that a temperature excursion has occurred so that this is obvious to the user prior to the download of the data. E.g. LED warning light or display.  It is desirable for there to also be an audible warning for temperature excursion. (M)
The monitoring devices have to work in a number of different environments and will be compared against probes either in air or in heatsinks of varying sizes. Vehicles are fitted with Transcan units to monitor temperature where as static sites use a range of Environmental Monitoring Systems (EMS). The CTMD’s are not to be used in sterilisers or autoclaves which will be managed under contract by the maintenance provider. 
The ranges of activity required are:- (M)
· To monitor ambient temperature ranges from 18oC to 24ºC

· To monitor refrigerated vehicles, cold rooms and fridges where the range of activity is 4ºC +/- 2ºC.

· To monitor incubators from 20oC to 56 ºC 

· To monitor upright and walk-in freezers where the range of activity is -10oC to - 20ºC, -20oC to -40 ºC, -70oC to -80ºC and -150ºC.  These can be supplied with or without additional probes provided that the level of accuracy is acceptable 

· Additional probes must be easily identifiable for use with the corresponding logger. If a range of hard or soft probes are available then there must be clear documentation to state which logger they can or cannot be used with as well as their thermal range. 

· In addition there is a requirement to monitor freezers over the range -20oC to -45 ºC without a probe to be used outside NHSBT in facilities owned by the NHS.

· Bio Archive stores operating at -20oC to -45 ºC will also need to be mapped using appropriate CTMD’s the majority of these are within the NHSBT estate although there are examples where storage is offsite. 

· Requirement for monitoring liquid nitrogen vapour phase monitoring over the range  -100ºC to -200ºC 

· Thermogenesis blast freezer mapping – from +22 ºC down to -30 ºC
· Tissue Services -150 ºC freezer mapping -from -100 ºC to -200 ºC

· Stem Cell liquid Nitrogen VATs - from -100 ºC to -200 ºC

It is desirable that CTMDs can function within sub zero environments without detriment to the battery or the data collected. This can be by design of the CTMD or by means of a suitable insulation system to protect the battery whilst in a freezer.  The insulation system should be small enough to be located in the majority of NHSBT freezers. (D)
Temperature mapping is to be performed by NHSBT employees and or approved contractors. If contractors are to use NHSBT CTMD’s then full documented Training to SOPs for temperature mapping and use of CTMD’s must be performed and copies of training retained with mapping records. The CTMD’s will however be owned by NHSBT. (M)
It is essential that data loggers and their corresponding probes are calibrated over a range that meets UKAS regulations whilst maximising the use of the data logger to cover multiple items of equipment and a wide range of temperatures from -80 to +60 Degrees C. (M)

Accuracy 
Required accuracy for range must be:- (M)
	Range
	Required Accuracy

	2oC to 8ºC
	+/-0.5ºC or better

	20oC to 70ºC
	+/- 0.5oC or better

	-20oC to -40ºC
	+/- 1oC or better

	-40oC to -80ºC
	+/- 1oC or better

	-100 ºC to -200 ºC
	+/- 5oC or better


The Accuracy of CTMDs must be accurate to +/-0.5 degrees for any temperature mapping or monitoring of blood products stored at 2 to 6 ºC and 20 to 24 ºC. With any temperatures below -20 ºC it is feasible that accuracy will decrease. (M)
Accuracy must be stated across the full range that the CTMD is specified to work at and must list any variations at the extremes of operational use. Combined accuracy of any detachable probe and CTMD must also maintain the accuracy as listed above i.e. CTMD and probe for 2oC to 8ºC must still have a combined accuracy of +/-0.5ºC or better. (M)
Accuracy of internal clock – 1 minute/month deviation or less acceptable.  (M)
Response time
Temperature loggers should preferably have a T95 time of 60 seconds or better with thermister or thermocouple and a T90 time of 15 minutes or better for the logger itself. 
Battery life must be in excess of 24 months in routine use. (Example of routine use equal to monitoring for a minimum of 180 days per year). (M)
NOTE: - All items must be supplied fully calibrated with a calibration certificate traceable to UKAS standards to cover the first twelve months. The ongoing calibration requirement will be included within this specification and a full itemised breakdown of prices will be required in the tender offer schedule. (M)
Information to be supplied
1) Storage and usage requirements/conditions and temperature limits must be listed by supplier (M)
a) Health and safety data to be made available to NHSBT to enable in-house risk assessment to be performed.  (M)
b) Cleaning instructions of probes and data logging devices (M)
(i)
Full instructions of cleaning and acceptable cleaning compounds must be listed
(ii)
Case material of loggers must be of food safe material with anti microbial finish  
c) Operations Manuals/Instructions must be provided including trouble shooting/fault finding documents.  This should cover issues such as:
(i)
Fault conditions and visible alert e.g. LED flash to alert user to error/out of compliance (M)
(ii)
Overheating (M)
(iii)
Battery pack failure (M)
(iv)
Clock error (M)
(v) 
Clock battery error (M)
(vi)
Software error (M)
(vii)
Radio module fault (with wireless systems) (M)
(viii)
Wireless systems must still continue to monitor and record temperatures even if wireless link is lost. I.e. data logging equipment must have its own internal memory. Data must be retrievable when wireless system operational (M)
2) Data Loggers must be CE marked (M)
a) The Data loggers and software must be received with clear instructions for use. (M)
b) Training in the use of the loggers and software must be available from the supplying Company free of charge or included in the cost of the product.  (M)
c) Evidence in the form of customer testimonies must be made available indicating a proven record of reliability. (D)
d) If batteries need to be changed by user then this must be an easy operation with clear instructions e.g. clip out or easy release mechanism. (M)
e) Battery specification and supplier details must be available and easily obtainable or supplied as spares. (M)
f) Memory must be sufficient for a minimum of 168 hours data capture at a frequency of at least once every five minutes or 48 hours at one minute interval. (M)
g) The data loggers must be easily programmable and must have the option of both a manual and an automatically programmed start. (M)
h) Temperature response time for equilibration of air probes must be within 1 minute of placement within monitoring environment. (M)
i) Temperature response time for equilibration of core probes (to simulate 200mls of blood or water) must be within 15 minutes of placement within monitoring environment. (M)
j) Data loggers must be robust and not affected by condensation. (M)
k) It is desirable for data loggers and software to provide Mean Kinetic Temperature data in addition to routine monitoring. If the option is available on the CTMD then the algorithm utilised for the calculation of MKT should be made available for validation purposes.  (D)
l) Data loggers are to be classed as a NHSBT resource and it must be possible to interchange data loggers between NHSBT Centres. (M)

Critical Settings 

1)
Preference is required to a method by which the critical settings can be defined and 
locked using high level password access i.e.  
a) No data averaging (M)
b) Data collection capable of being set to every minute (M)
c) Reporting of data must be no greater than every five minutes (M)
d) Measurement interval must be set and locked (M)
e) Alarm limits (temp excursion higher and lower limits) must be set and lockable(M) 
f) Visible alarm required per logger to indicate temperature excursion during logging (M)
g) Audible alarm desirable per logger to indicate temperature excursion during logging (D)
h) Accuracy as above +/-0.5 ºC for 2oC – 8 ºC or better (M) 
i) Original data must be locked into an identifiable original format to avoid tampering (M)
j) It is desirable that all analysis of data can be performed on the software without export to a further analytical package to maintain data integrity. Thus multiple over laying of graphs and comparison of data should be available within the software plus the ability to give minimum, maximum and average data for each CTMD and probe (D)
k) Data must be capable of exporting to Excel version 2003 onwards (Microsoft Office 2007 due to be installed) for further analysis (M)
l) All data must be available in both graphical and tabular reports (M)
2) The contractor shall be responsible for the calibration status labelling of the calibrated equipment to minimise the risk of users of the equipment inadvertently use non-calibrated equipment  (M)
a) Label format to be printed on waterproof media with freezer stable adhesive. Size approx  50mm – 75mm by 23mm to 30mm  as per UKAS recommendations (M)
http://www.ukas.com/library/Technical-Information/Pubs-Technical-Articles/Pubs-List/LAB5ed1.PDF
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3) The supplier must ensure that all instruments / devices returned to them or calibrated on the customer site are calibrated annually to UKAS standards. Where adjustment is required after calibration checks the calibration interval may need to be decreased. (M)
4) NHSBT will require a method statement on how the system would function in terms of responsibility transfer and postage. NHSBT would then monitor turnaround against contract. (M)
5) NHSBT will require clear instructions on how to package the data loggers to return for repair, maintenance or calibration and require a fully traceable transfer system to ensure that items are not lost in transit. (M)  

6) Swapping of logger as replacement or on loan during service/maintenance is not acceptable as this would then require further validation in-house when new loggers are received. (M)
7) Tamperproof labels which may have been broken during maintenance or calibration must be replaced with a further temper proof label immediately after the work has been completed and before the item is packaged for return to NHSBT. (M)

8) The company performing the calibration must be UKAS Accredited and must supply their UKAS traceable number. Companies who are only UKAS certified may not be accepted unless information on the sponsor company is made available. (M)
9) Companies performing the calibration must also be accredited to ISO17025 for contracts from 2016 onwards (M)
10) All new equipment purchased must be supplied fully calibrated with a UKAS traceable calibration certificate. (M)
11) Calibration checks must include at least a three point calibration check within the range that the equipment is routinely used. (M)
12) Completed Documents and Certificates of Compliance must be provided to cover all calibration carried out. This is to include a report which gives “as found” values, details of any adjustments made and “as left” values as per UKAS recommendations.
.http://www.ukas.com/library/Technical-Information/Pubs-Technical-Articles/Pubs-List/LAB5ed1.PDF.

13) A full supplier management assessment and possible audit of each potential supplier   
will be carried out by NHSBT.   (M)
14) NHSBT will perform annual review of contracts with the successful supplier and will review performance against Key Performance Indicators (KPIs), The successful supplier will be required to attend such meetings and provide management information to support compliance with the contract (M) 
15) NHSBT will require the names and contact details of key account managers and details of any escalation procedures provided to follow up any incidents and non conformances. (M)
New Technology 

1) New models of data loggers should be submitted to NHSBT for assessment/validation by operators and NHSBT IT departments prior to being accepted onto an approved purchasing list. (M)
2)  NHSBT currently use portable data loggers however for temperature logging of larger cold rooms and work areas plug in devices can be considered. (D)
3) Purchase of any new or upgraded loggers that fail to meet the desired criteria will be blocked by the NHSBT Procurement Department  (M)
Software
1) Dedicated software 

a) Software must be available for use in-house to program, download and analyse data from the logging devices. (M)
b) Software must be able to interface with stand alone PC’s or laptops running on Windows XP or Windows 7 (M)
c) Interface by CD, USB or serial port cable access. (M)
d) Software must be capable of running over a local area network accessible by a number of users would be of interest but would require NHSBT IT input to define and agree specifications. (D)
2) Software access must be password controlled with different user levels to control separately access to routine functionality and critical settings. (M)
3) New versions or software upgrades should be offered to NHSBT free of charge for evaluation and acceptance. It is envisaged that accepted upgrades would then be required across the service after NHSBT change controlled implementation. (M)
4) Where upgrades are offered the successful supplier will be requested to provide a detailed report of the changes, and the impact on existing data should re analysis of data held on previous versions of software be required. (M)
5) Additional free of charge training in such instances. (M)
6) The system data must be locked into an identifiable original format to avoid tampering and must be able to archive data to a network drive. The data should be capable of manipulation through windows based programmes such as Excel but this must be identified as Excel and different from the original locked data.  (M)
7) Wireless systems can be considered but specifications must be documented and submitted as part of the tender response clearly labelled so that this can be submitted to the NHSBT IT Department to ensure that the wireless system will not interfere with other wireless applications within NHSBT. (M)
8) Full documentation of how the logging device and software interprets the results and how data is presented is required. (M)
9) Full details of any temperature excursion must be highlighted and alarm status must be apparent both on the device and on the downloaded software. (M)
10) Data logging of air temperature is mandatory. Core temperature may also be of benefit if included in the same logging device but should state what the core probe is set to mimic e.g. 280mls, 200mls or 76mls of specified fluid volume (M)
11) Core temperature algorithms and evaluation against volumes of liquid (blood or water) should be made available on request. (M)
12) Data logging of relative humidity is not essential but may also be considered if the option is available as a requirement if available. In such cases Relative humidity algorithms and evaluation data should be made available on request.  (D)
Business Continuity (M)
1. The supplier must be able to hold a contingency stock of a minimum of one month supply for probes and any other consumables.

2. Suppliers may be required to confirm stock levels, batch numbers and expiry dates of required batteries upon request from NHSBT.

3. Items should be available for delivery to NHSBT within 24 hours. 

4. The contractor should ensure their stock is rotated as usual as no obsolete stock will be NHSBT’s responsibility.

5. As a supplier of critical consumables and/or services to NHSBT the supplier is required to have a documented business continuity plan covering, at least, all aspects and locations of their business which impact the supply of the goods or services which are supplied to NHSBT. Wherever possible any such plan should have been constructed to comply with the relevant British Standard for Business Continuity (BS 25999 Parts 1&2 or ISO22301). In the future NHSBT may seek evidence of independent certification to this standard.

6. Any supplier Business Continuity plan as above should be regularly reviewed, updated and tested or exercised at least every two years.
7. The supplier must provide full geographical coverage for NHSBT Centres for delivery and collection of Data loggers supplied. 
Maintenance, Calibration and Documentation Requirements
1
Delivery and collection dates and times will be agreed at the time of notification of a 
planned return or calibration.  (M)

2
The supplier must obtain the name, job title and signature of the NHSBT person in 
charge on collection in confirmation that the equipment was handed over in satisfactory 
condition.  NHSBT will not accept responsibility for equipment collected when NHSBT 
staff are not present. (M)
3
On return of the equipment the supplier must provide NHSBT with a signed receipt to 
the effect that the equipment was handed over in a satisfactory condition.  NHSBT will 
not be responsible for the condition of equipment delivered when NHSBT staff are not 
present. (M)
Maintenance Requirements During Calibration.
1) Preventative maintenance

a)
Annual preventative maintenance schedules must review all maintenance 
requirements. (M)
b)
Date and time of scheduled maintenance events must be agreed with the NHSBT 
but must be a least annually. (M)
2) Reactive maintenance

a)
The reactive maintenance element of the contract must include: -


(i)
A one-year warranty period after commissioning of the installation (M)


(ii)
Return to service department for maintenance covering hardware problems 



with loggers (M)

b)
Any software bugs discovered during routine operation of the system must be 


repaired immediately following authorisation from the system owner and NHSBT 


Quality Assurance: (M)


(i)
Recovery and restoration of all data following any planned or unplanned down 


time (M)


(ii)
The calibrating company must provide service checklists, where the engineer 


records that each check has been carried out, and detailing any remedial work 


carried out and confirming calibration status (M)


(iii)
Supplier must identify critical spares (including batteries and probes) which 



must be held at a location which will not compromise the callout or fault 




resolution requirements (M)
Calibration

1) For yearly calibration and maintenance to provide either:

a) Return to the supplier for calibration service (M)
b) Calibration clinic at individual NHSBT Centres 
(i)
With calibration clinics there must be at least one visit per annum to complete 

all preventive maintenance and calibration of the equipment incorporated 


within the system.  All works completed during this visit must be completed 


within one calendar year.  (M)
2) Combined calibration accuracy for CTMD and detachable probe must still maintain required accuracy. (M)
3) The calibration status of any internal sensor within the body of any CTMD with attached probes must also be detailed in the calibration report as with each of the attached probes  (M)
4) Turnaround time for calibration must be within 14 working days of NHSBT dispatch. If performed on site paperwork to be received by NHSBT within 14 working days. (M)
5) Calibration requirements
a) The contractor shall provide a detailed schedule of calibration. The following requirements shall be specified
(i)
Parameters to be calibrated (M)
(ii)
Units of measurement (M)
(iii)
Calibration points (M)
(iv)
Calibration frequency or interval. (M)
(v)
Applicable methodology or test method (e.g. applicable standards, SOP) (M)
(vi)
Calibration status labelling (M)
(vii)
Requirements for calibration following maintenance or repair (M)
(viii)
Procedure for out of specification results and corrective action (M)
6) Written procedures for the calibration of equipment to UKAS and ISO Standards must be available on request and define:
a) The frequency of calibration (M)
b) The process employed (M)
c) The accuracy of calibration required and the materials and equipment used. (M)
d) The acceptance criteria (M)
e) The action to be taken when results are unsatisfactory. (M)
f) Reference standards used must have a known valid relationship to nationally recognised standards. Where no such standards exist, the basis used for calibration must be documented.  (M)
g) The identification and calibration status of measuring or test equipment and reference standards must be documented (e.g. by copy of calibration certificate). (M)
h) Battery must be changed every 12 months during calibration service after the ‘as found’ checks have been completed and before the recalibration is performed. (M)
i) Disposal of used batteries must comply with WEEE regulations (M)
7)  The successful company must provide copies of their updated UKAS and ISO17025 status to NHSBT every year to prove that the status has been maintained.  (M)
8) Calibration records shall include the following details:

a) Make and model of instrument/device (M)
b) Serial number of instrument/device (M)
c) Calibration report number and revision and/or date of report (M)
d) Nominal test value (M)
e) Acceptable tolerance (M)
f) ‘As found’ value (M)
g) Details of any adjustment made (M)
h) ‘As left’ value (if adjustment is made) (M)
i) Identification and calibration status of measuring or test equipment (M)
j) Identification and calibration status of reference standards (M)
k) Names and signature of the person who performed the calibration (M)
l) Date of battery change and proposed new battery life. (M)
m) Date the calibration was performed (M)
Documentation

9) The supplier must complete the following documentation as part of the maintenance plan.  This documentation will be NHSBT approved and included as part of their document controlled system.  Maintenance / service reports must include the following:


a)
The make and model of the instrument /device (M)

b)
The serial number of the instrument/device (M) 

c)
The location of the instrument/device  (M)

d)
The date of service maintenance or repair (M)

e)
The name and signature of the engineer (M)

f)
Items and activities covered by the service visit (M)

g)
Specification, tolerance and measured value or condition for each test (M)

h)
‘As found’ and ‘as left’ values for critical parameters (M)

i)
Details of replacement parts fitted or materials used (M)

j)
Details of changes to critical settings or software (by prior NHSBT approval only) 


      (M)

k)
Identification and calibration status of measuring or test equipment (M)

l)
Identification and calibration status of reference standards (M)

m)
Details of corrective action taken and outcome (M)

n)
Details of further remedial work required (M)

o)
Name and signature of NHSBT representative reviewing the record (M)

p)
A calibration certificate must be provided when re-calibration of any probe or other 


existing item has been completed or when a new probe is installed (M)

q)
Changes to critical settings, software or hardware can only be undertaken by prior 


NHSBT approval. (M)

r)
Service reports to be handed to NHSBT representative for review and signature on 


completion of the work. (M)
Certificate Number


Serial number


Date Calibrated


Date next calibration due.


Calibrated by ______________________
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