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WHY?WHY?

The Logic Behind the RequirementThe Logic Behind the Requirement



The Logic Behind The Logic Behind 
the Requirementthe Requirement

•• Pharmaceuticals degrade over timePharmaceuticals degrade over time

•• Degradation can be accelerated by Degradation can be accelerated by ““extremeextreme”” storage storage 
conditions conditions –– both hot and coldboth hot and cold

•• At best, degradation can lead to lack of effect At best, degradation can lead to lack of effect 
(pharmaceutical loses it(pharmaceutical loses it’’s potency)s potency)

•• At worst, degradation can be dangerous (toxic At worst, degradation can be dangerous (toxic 
breakdown products, precipitation of solid substances breakdown products, precipitation of solid substances 
from solution for injection)from solution for injection)



The Logic Behind the RequirementThe Logic Behind the Requirement

•• Clinical trials involve the testing of Clinical trials involve the testing of investigationalinvestigational
medicinal products (new ingredients or new delivery medicinal products (new ingredients or new delivery 
methods)methods)

•• Knowledge on the potency and toxicity of the Knowledge on the potency and toxicity of the 
investigational medicinal product is investigational medicinal product is incompleteincomplete

•• During the conduct of the trial, new data collected will During the conduct of the trial, new data collected will 
““fillfill--outout”” the picture we have of the investigational the picture we have of the investigational 
medicinal product and storage requirements may change medicinal product and storage requirements may change 
and become more or less strictand become more or less strict



The Logic Behind the RequirementThe Logic Behind the Requirement

There are 2 risks involved in using drug that has been There are 2 risks involved in using drug that has been 
stored incorrectly:stored incorrectly:

–– Risk to the patient due to unexpected degradation Risk to the patient due to unexpected degradation --
toxic or ineffective IMPtoxic or ineffective IMP

–– Risk of IMP being Risk of IMP being incorrectlyincorrectly considered considered ““ineffectiveineffective””
or or ““too toxictoo toxic”” for further development (trial does not for further development (trial does not 
reach itreach it’’s safety or efficacy endpoint)s safety or efficacy endpoint)



WHY?WHY?

What Do The Guidelines Say?What Do The Guidelines Say?



What Do The Guidelines Say?What Do The Guidelines Say?

ICH GCP 4.6.4: ICH GCP 4.6.4: 

•• ““the investigational the investigational product(sproduct(s) should be stored as specified by the ) should be stored as specified by the 
sponsor and in accordance with applicable regulatory requirementsponsor and in accordance with applicable regulatory requirementss

•• 5.13.2; 5.13.2; The sponsor should determine, for the investigational The sponsor should determine, for the investigational 
product(sproduct(s), acceptable storage temperatures, storage conditions ), acceptable storage temperatures, storage conditions 
(e.g. protection from light), storage times, reconstitution flui(e.g. protection from light), storage times, reconstitution fluids and ds and 
procedures, and devices for product infusion, if any. The sponsoprocedures, and devices for product infusion, if any. The sponsor r 
should inform all involved parties (e.g. monitors, investigatorsshould inform all involved parties (e.g. monitors, investigators, , 
pharmacists, storage managers) of these determinations.pharmacists, storage managers) of these determinations.

•• 5.18.4 5.18.4 ““MonitorMonitor’’s responsibilities s responsibilities –– verifying for the investigational verifying for the investigational 
product(sproduct(s): That storage times and conditions are acceptable ): That storage times and conditions are acceptable ……..””



What Do The Guidelines Say?What Do The Guidelines Say?

SA GCP 3.6:SA GCP 3.6:
•• The investigational The investigational product(sproduct(s) should be stored as specified by the ) should be stored as specified by the 

sponsor, and in line with Good Pharmacy Practice (GPP) in South sponsor, and in line with Good Pharmacy Practice (GPP) in South 
Africa, and the regulatory authority regulations and conditions.Africa, and the regulatory authority regulations and conditions.

•• The sponsor should determine, for the investigational The sponsor should determine, for the investigational product(sproduct(s), ), 
acceptable storage temperatures, storage conditions (e.g. protecacceptable storage temperatures, storage conditions (e.g. protection tion 
from light), storage times, reconstitution fluids and proceduresfrom light), storage times, reconstitution fluids and procedures, and , and 
devices for product infusion, if any. Compliance with the GPP, wdevices for product infusion, if any. Compliance with the GPP, where here 
applicable, will be required. The sponsor should inform all invoapplicable, will be required. The sponsor should inform all involved lved 
parties (e.g. monitors, investigators, pharmacists, storage parties (e.g. monitors, investigators, pharmacists, storage 
managers) of these determinations.managers) of these determinations.

•• The monitor should also: The monitor should also: ……check that storage, dispensing and check that storage, dispensing and 
documentation of the supply of investigational documentation of the supply of investigational product(sproduct(s) is safe and ) is safe and 
appropriate and in accordance with local regulations and SOPs; appropriate and in accordance with local regulations and SOPs; 



What Do The Guidelines Say?What Do The Guidelines Say?

•• SA Good Manufacturing Practice (Mar09 v4):SA Good Manufacturing Practice (Mar09 v4): ““The application of The application of 
GMP to the manufacture of investigational medicinal products is GMP to the manufacture of investigational medicinal products is 
intended to ensure that trial subjects are not placed at risk, aintended to ensure that trial subjects are not placed at risk, and that nd that 
the results of clinical trials are unaffected by inadequate safethe results of clinical trials are unaffected by inadequate safety, ty, 
quality or efficacy arising from unsatisfactory manufacture.quality or efficacy arising from unsatisfactory manufacture.””

•• SA Good Pharmacy Practice:SA Good Pharmacy Practice: no specific guidance on the storage no specific guidance on the storage 
of trial medication however of trial medication however ““ensure that optimal storage conditions ensure that optimal storage conditions 
are monitoredare monitored””;  ;  ““temperature must be below 25 deg Ctemperature must be below 25 deg C””; ; ““refrigerator refrigerator 
capable of storing products at temperatures between 2 and 8 deg capable of storing products at temperatures between 2 and 8 deg CC””



HOW?HOW?

The Pros and Cons of the DevicesThe Pros and Cons of the Devices



The Pros and Cons of the DevicesThe Pros and Cons of the Devices

The The ““IdealIdeal”” Temperature Monitoring DeviceTemperature Monitoring Device

•• Continuous recording of temperature experienced in the room / Continuous recording of temperature experienced in the room / 
fridge / freezerfridge / freezer

•• Does not rely on the physical presence of a person to record Does not rely on the physical presence of a person to record 
temperaturetemperature

•• Record is accurate, easily read and interpreted, and cannot be Record is accurate, easily read and interpreted, and cannot be 
altered altered 

•• ““AlarmAlarm”” is triggered when temperature goes out of preis triggered when temperature goes out of pre--specified specified 
rangerange



The Pros and Cons of the The Pros and Cons of the 
DevicesDevices

DataloggerDatalogger –– linked to a remote alarm linked to a remote alarm –– ProsPros
((phonecallphonecall or SMS to responsible person / people)or SMS to responsible person / people)

•• Temperature is recorded on evenings, weekends Temperature is recorded on evenings, weekends 
and holidaysand holidays

•• Instant notification of a problem Instant notification of a problem –– chance to take chance to take 
corrective and preventative actioncorrective and preventative action



The Pros and Cons of the DevicesThe Pros and Cons of the Devices

DataloggerDatalogger –– linked to a remote alarm linked to a remote alarm –– ConsCons

•• Expensive to purchase and installExpensive to purchase and install
•• Makes you lazy Makes you lazy –– still need to review and sign off still need to review and sign off 

temperature records regularly (weekly) and check temperature records regularly (weekly) and check 
for power problems for power problems 

•• Remember to download data / make backups Remember to download data / make backups 
(automatic overwriting of data by electronic (automatic overwriting of data by electronic 
systems)systems)

•• Still relies on phone network to send out an alarmStill relies on phone network to send out an alarm



How Does A Datalogger Work?



XXXXXX☻☻/ X/ X““AlarmAlarm”” is triggered when is triggered when 
temperature goes out of pretemperature goes out of pre--
specified rangespecified range

XXXXXX☻☻Record is accurate, easily read Record is accurate, easily read 
and interpreted, and cannot be and interpreted, and cannot be 
alteredaltered

XXXXXX☻☻Does not rely on the physical Does not rely on the physical 
presence of a person to record presence of a person to record 
temperaturetemperature

XX☻☻/ X/ X☻☻/ X/ X☻☻Continuous recording of Continuous recording of 
temperaturetemperature

Alcohol / Alcohol / 
mercury mercury 

thermometer thermometer 
or bior bi--metal metal 

dial dial 
thermometerthermometer

Digital minDigital min--
max max 

thermometerthermometer

Mercury Mercury 
minmin--max max 

thermometerthermometer

DataloggerDatalogger
with noise / with noise / 
visual / no visual / no 

alarmalarm

The The ““OtherOther”” Temperature Monitoring DevicesTemperature Monitoring Devices
vsvs the the ““IdealIdeal””



The The ““OtherOther”” Temperature Monitoring DevicesTemperature Monitoring Devices

Identify current Identify current 
temperature temperature –– need to need to 
read at start and end of read at start and end of 

day to get approximation day to get approximation 
of min and maxof min and max

Alcohol / mercury Alcohol / mercury 
thermometer or bithermometer or bi--
metal dial metal dial 
thermometerthermometer

Digital minDigital min--max max 
thermometerthermometer

Notify you immediately of Notify you immediately of 
outout--ofof--range temperature range temperature 

Time of outTime of out--ofof--range range 
exposure can only be exposure can only be 
estimated, assuming it estimated, assuming it 

occurred directly after last occurred directly after last 
readingreading

Quantitatively identify out Quantitatively identify out 
of range temperatureof range temperature

Mercury minMercury min--max max 
thermometerthermometer

Notify you immediately of Notify you immediately of 
outout--ofof--range temperature range temperature 
(unless you(unless you’’re near the re near the 

device)device)

Quantitatively identify out Quantitatively identify out 
of range temperature and of range temperature and 

time of exposuretime of exposure

DataloggerDatalogger with with 
noise / visual / no noise / visual / no 
alarmalarm

It canIt can’’ttIt can It can DeviceDevice



The The ““OtherOther”” Temperature Monitoring DevicesTemperature Monitoring Devices

Relies on regular reading Relies on regular reading 
at correct times to detect at correct times to detect 

problemsproblems

CheapCheapAlcohol / mercury Alcohol / mercury 
thermometer or      thermometer or      
bibi--metal dial metal dial 
thermometerthermometer

Readings from 2 probe Readings from 2 probe 
versions can be versions can be 

confusing if both are in confusing if both are in 
same locationsame location

CheapCheap
2 probe versions allow 2 probe versions allow 

for room and fridge for room and fridge 
monitoring by 1 devicemonitoring by 1 device

Digital minDigital min--max max 
thermometerthermometer

Can be difficult to read, Can be difficult to read, 
especially for fridge especially for fridge 

temperaturestemperatures

CheapCheapMercury minMercury min--max max 
thermometerthermometer

Same as logger with Same as logger with 
remote alarm remote alarm 

Good data available Good data available 
when outwhen out--ofof--range range 
exposures occurexposures occur

DataloggerDatalogger with with 
noise / visual / no noise / visual / no 
alarmalarm

ConsConsProsProsDeviceDevice



How Does A Mercury MinHow Does A Mercury Min--Max Max 
Thermometer Work?Thermometer Work?

• The mercury measures the current 
temperature (both sides should be 
the same)

• Read min and max from the bottom 
of the “sticks”

• Red = negative,  Black = positive    
(like accounts)

• Pressing the “reset” button lets the 
sticks slide back down to the top of 
the mercury



How Does A Digital MinHow Does A Digital Min--Max Max 
Thermometer Work?Thermometer Work?

• BEWARE – most of these devices have 
TWO probes (an IN and an OUT probe)

• If you aren’t using both probes, make 
sure you use the same one, and 
document which one you are using

• Each probe has it’s own MIN and MAX 
reading

• Lots of buttons can lead to lots of 
confusion



How Does An Alcohol / Mercury or        How Does An Alcohol / Mercury or        
BiBi--metal Thermometer Work?metal Thermometer Work?

• The current temperature shows on the dial.

• Needs to be read first and last thing to be of any use



WHEN?WHEN?

Which device for which application?Which device for which application?



Which device for which application?Which device for which application?

DataloggerDatalogger –– linked to a remote alarmlinked to a remote alarm

•• Very temperature sensitive products Very temperature sensitive products –– known stability known stability 
problemsproblems

•• Good choice when working with refrigerated or frozen Good choice when working with refrigerated or frozen 
IMPIMP

•• Good choice for large / dedicated trial units with financial Good choice for large / dedicated trial units with financial 
resourcesresources



Which device for which application?Which device for which application?

DataloggerDatalogger with noise / visual / no alarmwith noise / visual / no alarm

•• Good choice when working with refrigerated or frozen Good choice when working with refrigerated or frozen 
IMPIMP

•• ““MobileMobile”” versions available for use during IMP versions available for use during IMP 
transportationtransportation

•• If youIf you’’ve gone this far, you might as well connect it to the ve gone this far, you might as well connect it to the 
phone as wellphone as well



Which device for which application?Which device for which application?
Digital minDigital min--max thermometermax thermometer

•• Option for small research unit, especially when Option for small research unit, especially when 
monitoring stable refrigerated IMP and room temperature monitoring stable refrigerated IMP and room temperature 
IMP with the same deviceIMP with the same device

•• Need Need ““awareaware”” personnel reading and recording personnel reading and recording 
temperatures (need to read regularly, daily is best, and temperatures (need to read regularly, daily is best, and 
reset device after each reading)reset device after each reading)



Which device for which application?Which device for which application?

Mercury minMercury min--max thermometermax thermometer

•• Option for small research unit, especially when only Option for small research unit, especially when only 
monitoring room temperature IMPmonitoring room temperature IMP

•• Need Need ““awareaware”” personnel reading and recording personnel reading and recording 
temperatures (need to read regularly, daily is best, and temperatures (need to read regularly, daily is best, and 
reset device after each reading)reset device after each reading)



Which device for which application?Which device for which application?

Alcohol / mercury thermometer or biAlcohol / mercury thermometer or bi--metal dial metal dial 
thermometerthermometer

SA Good Pharmacy Practice says this device and NOT a SA Good Pharmacy Practice says this device and NOT a 
minmin--max should be used in a refrigerator for registered max should be used in a refrigerator for registered 

drugsdrugs

•• It should be hung from the middle shelf of the refrigeratorIt should be hung from the middle shelf of the refrigerator

•• Read twice a day, first thing in the morning, and at the Read twice a day, first thing in the morning, and at the 
end of the dayend of the day



I Have a Device, Now What?I Have a Device, Now What?

Temperature Monitoring DoesnTemperature Monitoring Doesn’’t t 
End With The ThermometerEnd With The Thermometer



I Have a Device, Now What?I Have a Device, Now What?

A key part of the process is validation A key part of the process is validation –– are are 
you sure your equipment works properly?you sure your equipment works properly?

•• Has your thermometer been calibrated recently Has your thermometer been calibrated recently 
(ever)? (ever)? 
–– Calibration is far more expensive than the price of the Calibration is far more expensive than the price of the 

devicedevice
–– Cheap devices cannot be adjusted so Cheap devices cannot be adjusted so ““calibrationcalibration”” is is 

really just really just ““accuracy determinationaccuracy determination””
–– MultiMulti--point calibration neededpoint calibration needed



I Have a Device, Now What?I Have a Device, Now What?

A key part of the process is validation A key part of the process is validation –– are you sure are you sure 
your equipment works properly?your equipment works properly?

•• Is your airIs your air--conditioner working?conditioner working?

•• Does it stay on when you arenDoes it stay on when you aren’’t there?t there?

•• Is it serviced regularly?Is it serviced regularly?

•• What happens during a power failure?What happens during a power failure?



I Have a Device, Now What?I Have a Device, Now What?

A key part of the process is validation A key part of the process is validation –– are you sure your are you sure your 
equipment works properly?equipment works properly?

•• Does your fridge work properly?Does your fridge work properly?

•• Is it packed properly?Is it packed properly?

•• What happens during a power failure?What happens during a power failure?
•• Are you defrosting it regularly?Are you defrosting it regularly?

•• What are you doing with the IMP when you defrost the fridge?What are you doing with the IMP when you defrost the fridge?

•• Do you know where the hot and cold spots are?Do you know where the hot and cold spots are?



Good Fridge Packing



Transporting IMPTransporting IMP

•• Various cold chain monitors exist, and like the Various cold chain monitors exist, and like the 
““fixedfixed”” devices they have their pros and consdevices they have their pros and cons

–– DataloggersDataloggers (paper or electronic) are the most (paper or electronic) are the most 
common (common (TemptaleTemptale 4 range)4 range)

–– Some only give a Yes / No sign, but can be Some only give a Yes / No sign, but can be 
downloaded later (downloaded later (TemptaleTemptale 3)3)

–– Choosing your device depends on your drugChoosing your device depends on your drug



Transporting IMPTransporting IMP

Simple devices used for vaccines may be suitable for some Simple devices used for vaccines may be suitable for some 
IMP tooIMP too



Transporting IMPTransporting IMP
The Cooler BoxThe Cooler Box

•• Use a validated system Use a validated system 
–– courier companies have various packaging types, courier companies have various packaging types, 

each designed to maintain temperature for a specific each designed to maintain temperature for a specific 
amount of time amount of time 

–– choose one for twice the time neededchoose one for twice the time needed
–– ice packs need to be preice packs need to be pre--frozen at the right frozen at the right 

temperature for the right timetemperature for the right time

•• Remember that cold could damage your IMP as badly as Remember that cold could damage your IMP as badly as 
heatheat
–– Shields between the IMP and iceShields between the IMP and ice--packs are essentialpacks are essential



CONGRATULATIONSCONGRATULATIONS

Now You Know All You Need To Now You Know All You Need To 
Know About Temperature Storage Know About Temperature Storage 

ControlControl




