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Objectives 

Participants will be able to: 

 

 Describe a minimum of two recent CDC 

recommendations on vaccine storage and handling 

 

 Apply at least one principle of good temperature 

monitoring to everyday practice   

 

 Identify 3 common vaccine storage and handling 

errors and strategies for prevention 



Topics 

 Equipment  

 Temperature monitoring 

 Recommendations v requirements 

 Recent CDC updates on vaccine storage & handling 

 Best practices and supporting science 

 Common errors 

 Tools to support good storage & handling practices 

 

 



 

 

 

 

 

Vaccine is costly and valuable 



About $34K 

worth of vaccine 
The New York Times – 

July 2, 2014 

Article by Elisabeth 
Rosenthal 

Photo by Ben Sklar for 
The New York 

Times 



 

 

Bad Batches Of Hartford Healthcare Vaccines 

Thousands in Connecticut may need a second shot of the same 

vaccine. 

Hartford Healthcare Medical Group announced that many of its 

patients vaccinated for the flu, pneumonia, and other diseases 

over the last year and a half need to be re-vaccinated. 

The health network determined almost 4,000 had been injected 

at four of its primary care providers where the vaccines may not 

be any good because of refrigeration problems. 

Posted 7:07 PM 

July 18, 2014 

FoxCT News 



 

 

 

 

 

 

CDC’s Role in Vaccine Management 
 



Why does CDC provide guidance on vaccine 
storage and handling? 

 Assure protection of public health 

 Prevent errors, need for revaccination, unnecessary 

waste and spoilage 

 Resource for best practices and science based 

recommendations 

 Utilize field experience and reports to improve 

practices 

 Ensure oversight of publically funded vaccines:   

• Vaccines for Children program –  

o 44,000 providers 

o nearly $4 billion annually 

 



CDC encourages providers to 

 refer to the manufacturer’s product information/package 

inserts for storage and handling guidance for individual 

vaccines 

 

 consult your immunization program for specific 

recommendations and VFC requirements on storage & 

handling 

 

 move toward implementing storage & handling best 

practice recommendations as soon as possible 

 



 

 

 

Storage Equipment 



 Some Common Errors with Storage Equipment 

 Overstocking & placing vaccine in high risk  

locations 

 Using freezer storage in household combination unit 

 Turning unit thermostat to coldest  

 Leaving unit door open for long periods 

 Continuing to use old, poorly functioning unit  

 Not monitoring storage temperatures 

 No emergency alternate storage unit plan 

 



Recent updates in CDC storage equipment 
guidance  

Recommendations: 

 Use of stand-alone refrigerator and stand-alone 

freezer units  and pharmaceutical grade (medical, 

purpose built) 

 Use of refrigerator section only of household 

combination refrigerator/freezer 

 Do not use freezer section for frozen vaccine storage 

 Avoid storage areas where vaccine can be put at risk 

 Defrost cycle can cause measurable temperature 

increase  

 Effect is greater in household combination unit  

 Should not go over 8°C in refrigerator 

 

 



What kind of refrigerator should I use? 

Pharmaceutical-grade units Household, consumer-grade units 

Freezerless Dual-zone Under-the-counter Full-sized 

Dual-zone unit is acceptable for 

refrigerated vaccine storage only – do not 

use freezer compartment 

National Institute of Standards & Technology, 2011 



 
Combination Refrigerator 

NIST Studies 

refrigerator section can pose a significant risk for 

freezing vaccine 

freezer was unable to maintain frozen vaccine 

storage temperatures 

  CDC does not recommend use 

Even with freezer control set to “coldest” 

vaccines stored inside  freezer experienced 

thermal excursions above-15°C 

Defrost cycle caused major thermal excursions 

 

 

 

 
* Thermal Analysis of Refrigeration Systems Used for Vaccine Storage 2010 



Vaccine Storage Location in 

Refrigerator  

Best storage practice –  

 contain in original packaging 

 place vaccines in center fridge space 

 inside designated storage trays positioned 2 

to 3 inches from refrigerator walls 



Vaccine Storage Methods and Locations 
DUAL ZONE FREEZERLESS PHARMACEUTICAL 

1 – 2 °C warmer than center 
shelves. Thermally-isolated 
drawers are less accessible, 
may increase door open time 

Manufacturer recommends 
no floor storage, but vial TC 
maintained at 2 – 8 °C 
throughout testing 

1 – 2 °C colder 
than main 
fridge space 

DANGER! FREEZE RISK: top shelf 
is 2 – 5 °C colder than center of unit 

Best storage practice – place vaccines in center fridge space, contained in original 

packaging, cardboard boxes, and/or plastic trays to minimize thermal excursions 

Avoid storing on top shelf – near cooling vent. First location to 
exceed max allowed temp during outages. 



Use of Thermal Ballast to Mitigate Temperature 
Variation in Stand Alone Unit 

 Use water bottles for thermal ballast in stand alone 

unit 

 

 Water bottles in stand-alone refrigerator can reduce 

defrost cycle impact 

 

 Water bottles can reduce excursions caused by high 

frequency door open/close testing 

 

 Can store water bottles in refrigerator and freezer 



Water Bottle Placement 

Helps to: 

• stabilize temperatures 

• minimize effects of frequent door 

open/closing 

• when placed in risky storage 

areas will prevent inappropriate 

vaccine placement. 



 Equipment Key Points 

 Select carefully; use properly; maintain regularly; 

monitor consistently  

 

 Consult immunization program for any specific 

requirements 

 

 Plan to replace old, marginally functioning units 

 Pharmaceutical grade units tested best 

 



 

 

 

Temperature Monitoring 



 Some Common Errors in Temperature 
Monitoring 

 Temperature monitoring device is not placed with 

vaccine 

 Device probe (sensor ) is not buffered 

 No one is checking temperatures on a daily basis 

 Temperature alarm has been disabled 

 Staff not trained on how to set up  and read device 

and use data provided 

 Nothing is done about temperature excursions 

 



How do I know if vaccines are being stored at 

correct temperatures? 

 
 

          Track temperature using a reliable, accurate              

 temperature monitoring device 

 

Refrigerator temperature is NOT always consistent 

• Refrigeration cycle – compressor timing 

• Air circulation patterns – spatial temperature variations 

• Use patterns – door opening, loading density, temperature set 

point 

• Environmental conditions – room temperature variation, power 

failures 

• Defrost cycle 

• Thermometer location – what are you measuring? 

 

 

 

 

    

National Institute of Standards & Technology 2012 



Refrigerated Vaccine Recommended Storage  
Temperatures 

Freezer 

 

 

Between -58˚F and +5˚F 
(between -50˚C and -15˚C) 
 

Refrigerator 

 

         

Between 35˚F and 46˚F 
(between 2˚C and 8˚C) 

Check the individual PI for 
recommended storage temperatures 
 



Which temperature monitoring device should I 
use? 



 
CDC Temperature Monitoring 

Recommendations 
 

 

 Use a digital data logger  

 Temperature monitoring device should be buffered 

 Place in center of unit with vaccines 

 Device should have valid, current Certificate of 

Traceability and Calibration Testing (Report of 

Calibration Testing) 

 Read and record temperature at least 2x each 

workday 

 Keep temperature records at least 3 years or 

according to state record retention requirements 

 Have a back up thermometer 

 

 

 



Data Loggers Provide Better Information for 
Storage Unit Temperature Monitoring 

 Data logger for continuous 

monitoring: 

 Calibrated  

 Digital temperature display 

 Detachable probe in thermal buffer  

 Backup thermometer 

 

Without a continuous temperature 

monitoring system the likelihood of 

undiscovered temperature 

excursions occurring is high 

 



Any Temperature Monitoring Device Should be 
Buffered 

 Should measure vaccine vial temperature, not air 

 Buffered probe is a temperature probe immersed or 

inserted into: 

 A vial filled with liquid (glycol, ethanol, glycerin) 

 A vial filled with loose media ( sand, glass beads) 

 A solid block of material ( Teflon®, aluminum) 



Data Logger Installation 

Attach logger display to 

outside of refrigerator 

Place logger probe and bottle setup in a tray in 

the center of the refrigerator. Fix bottle in place 

with tape or Velcro, or use a bottle stand. 

Cable is not thick 

enough to affect 

refrigerator temperature 

National Institute of Standards and Technology 2011 



What is a “valid” and “up to date” Certificate of 
Calibration Testing? 

 

 

 

 



31 



Why a Back up Thermometer? 

  Would you drive around   

  continuously without a spare tire? 

 

Should always have thermometer to assure 

that vaccine is stored at correct temperature 
 Ideally, providers should have the back-up 

thermometer on site 

 CDC recommends that all thermometers (including 

back up) used to monitor vaccine storage be data 

loggers 
32 



Even if using continuous 

monitoring still need to check 
The reality is, we have all experienced situations in 

which technology has failed us 

 

33 



Read & Record 2 x Daily 

At least 2 temperature readings each clinic 

day 

 

accompanied by the date and time of 

each reading and for accountability, the 

initials of the staff/personnel who took 

the temperature reading  

34 



Temperature Monitoring Key Points 

 Use calibrated temperature monitoring device with 

Certificate of Traceability and Calibration Testing 

 Calibration testing every 1 to 2 years or manufacturer’s 

suggested timeline. VFC providers consult immunization 

program 

 Replace thermometer if no longer accurate within +/-1°F 

(+/-.5°C) 

 Use digital data loggers 

 Have back-up thermometer 

 Train staff on set up, reading, and analyze temperature 

data 



Resources 





Vaccine Storage and Handling Resources 

 Vaccine Storage & Handling webpage  

 www.cdc.gov/vaccines/recs/storage/default.htm 
 

 Vaccine Storage and Handling Toolkit 

 www.cdc.gov/vaccines/recs/storage/toolkit/default.htm 
  

 Examples of vaccine labels  

 www.cdc.gov/vaccines/recs/storage/guide/vaccine-
storage-labels.pdf  
 

 You Call the Shots: Storage & Handling module 

 www.cdc.gov/vaccines/ed/youcalltheshots.htm  

 

 The National Institute of Standards & Technology: 
Vaccines 

 www.nist.gov/pml/div685/grp01/vaccines.cfm 

 

http://www.cdc.gov/vaccines/recs/storage/default.htm
http://www.cdc.gov/vaccines/recs/storage/toolkit/default.htm
http://www.cdc.gov/vaccines/recs/storage/guide/vaccine-storage-labels.pdf
http://www.cdc.gov/vaccines/recs/storage/guide/vaccine-storage-labels.pdf
http://www.cdc.gov/vaccines/recs/storage/guide/vaccine-storage-labels.pdf
http://www.cdc.gov/vaccines/recs/storage/guide/vaccine-storage-labels.pdf
http://www.cdc.gov/vaccines/recs/storage/guide/vaccine-storage-labels.pdf
http://www.cdc.gov/vaccines/ed/youcalltheshots.htm
http://www.nist.gov/pml/div685/grp01/vaccines.cfm


Thank you!  

 

 

 

Questions? 

 
Patricia Beckenhaupt 

Email:  iqs4@cdc.gov 


