
Pfizer had its first debut to vaccinate Margaret Kenan a 90-year-old by a Filipina 
Nurse May Parsons. 
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Two drug companies have now reported successful results from phase III trials of COVID-
19 vaccines. On November 18, 2020 Pfizer and partner BioNTech said their vaccine was 
95 percent effective at preventing the disease, based on full trial results. Two days earlier 
Moderna reported its vaccine was 94.5 percent effective, based on interim data.  
 
Multiple steps are needed to deliver so many little glass vials of vaccine to local hospitals 
and pharmacies, where the medication can be injected into a person’s arm. Moderna’s 
vaccine must be shipped at –20 degrees Celsius (–4 degrees Fahrenheit), and it can then 
be stored at that temperature for six months. Once thawed and kept in a refrigerator 
between two and eight degrees C (36 to 46 degrees F) it is good for up to 30 days. 
Pfizer’s vaccine must be kept at –70 degrees C (–94 degrees F)—a much greater 
challenge. Once transferred to a refrigerator, it must be administered within five days. 
 
There are different cold chains. The ultralow chain, the deep freeze, is the one at –70 
degrees C. There is the “frozen” chain, at –20 degrees C, which is more like a regular 
freezer. And then [there is] the refrigerated chain: Many vaccines, like flu vaccines, are 
refrigerated between two- and eight-degrees C. Only a couple must be frozen to –20 C, 
such as [those for] varicella and zoster. The Ebola vaccine did have an ultracold supply 
chain. Some animal vaccines, like vaccines for chickens, are kept ultracold, too. 
The CDC has a “playbook” for states, publicly available, that lays out what you can do 
with vaccine type A or vaccine type B. It says once a facility receives a thermal shipper 
[such as that from Pfizer], it must replace the dry ice within 24 hours and again every five 
days. And you can only open the box one or two times a day. After day 15 from when the 
vials were produced, they must be transferred to refrigerated temperatures and used 
within five days. So, there is some time to vaccinate people1. 

 
1 Mark Fischetti is a senior editor at Scientific American. He covers all aspects of sustainability 

https://www.businesswire.com/news/home/20201118005595/en/Pfizer-and-BioNTech-Conclude-Phase-3-Study-of-COVID-19-Vaccine-Candidate-Meeting-All-Primary-Efficacy-Endpoints
https://investors.modernatx.com/news-releases/news-release-details/modernas-covid-19-vaccine-candidate-meets-its-primary-efficacy
https://www.cdc.gov/vaccines/imz-managers/downloads/COVID-19-Vaccination-Program-Interim_Playbook.pdf


“I have four big worries”. From Dr. Julie Swann2 
One is that for vaccines that require these specialty cold chains, it will be more difficult to 
reach people who may live further from a big city. It will take a lot of time and money to 
make sure that the vaccine is available throughout a given geography. And that is true, 
not only in the U.S., but globally.  
A second concern does relate to global availability of the vaccine. I just read a report from 
Germany which estimated that only about 25 countries would be able to handle the 
infrastructure required for the ultra-low cold storage vaccines. 
If you think about trying to deliver an ultra-low cold chain vaccine in Africa, it may be even 
more difficult. It has been done — the Ebola vaccine required a specialty cold storage 
supply chain — but most of the countries have not had that. 
 
There is another aspect that makes logistics difficult. The Pfizer vaccine will ship in a 
container that has approximately 1,000 doses. And once that container is opened, you 
can only have it open for an extremely limited period without moving it to a different 
storage. That means that it would only be appropriate for sites with enough people where 
it could make sense to send 1,000 doses. 
 
A fourth concern that I have is that people will not trust the vaccine, what’s called vaccine 
hesitancy, and that would lead to additional cases of COVID-19 and loss of life, as well 
as continued economic disruptions. This could differ across subpopulations, so it could 
even lead to greater inequities due to COVID-19.  
 
There are several challenges that make this a complex supply chain. The number one 
challenge is the types of ‘cold chains’ that are going to be required. Of the two vaccines 
that are furthest along — the ones from Pfizer and Moderna — the Pfizer one requires 
the vaccine to be shipped and stored in -80F conditions. Most of our supply chain does 
not have that capability currently. So that is a significant challenge.  
One tricky part about having multiple products is that when you get your second dose, an 
individual will need to get the same vaccine that they had the first time. And so, we will 
need our information systems to keep up with that and remind people.  
And then we will need different kinds of systems to talk to each other that may not have 
been in place previously, and the vaccines will have potentially different efficacy levels 
and other trade-offs. So, part of the complexity will also occur at the provider, state, and 
local health department levels, as they determine how much of which vaccine to get. 
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2 Professor at North Carolina State University 

Dr. Julie Swann is the department head and A. Doug Allison Distinguished Professor of the Fitts 
Department of Industrial and Systems Engineering at North Carolina State University. She co-founded the 
Center for Health and Humanitarian Systems at the Georgia Institute of Technology, and she was 
previously on loan 

https://chhs.gatech.edu/

