PUERTO RICO
COVID-19 VACCINE
CASE STUDY

NATIONAL GUARD PARTNERS WITH STIRLING ULTRACOLD
FOR “LAST MILE” COLD CHAIN DISTRIBUTION OF COVID-19
VACCINES IN PUERTO RICO
BACKGROUND
As an island and U.S. territory with a
mountainous landscape, conventional
wisdom would assume that Puerto
Rico was destined to trail behind the
mainland in accessing and administering
the COVID-19 vaccine. As it turns out,
that assumption would have been
very wrong...
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With the proactive leadership
of Major General José Reyes,
Adjutant General to the Puerto Rico
Army National Guard, working in
collaboration with the territory’s
regional healthcare systems, a
comprehensive COVID-19 vaccine
distribution plan was developed for
the island well before doses were even available. This blueprint
smartly identified the biggest obstacles to safe vaccine
distribution, which occur in “last mile” – or the last hand off in
the supply chain before doses are administered to the patient.

Born and raised in the Commonwealth of Puerto Rico,
General Reyes has led responses to many challenging
scenarios in his 35 years serving in the military, including 9/11,
Hurricane Katrina, Irma, and Maria, Iraq, earthquakes, wildfires,
and flu vaccination initiatives on the island. From his initial
focus on the pandemic screening and testing efforts in March,
Reyes shifted his attention to vaccine distribution planning
ahead of U.S. approvals of the first COVID-19 vaccines in the
latter half of 2020.

FOCUS ON “LAST MILE” ULTRACOLD STORAGE
As FDA approvals were pending for the first mRNA vaccines,
both of which would have to be stored frozen, the territory’s
National Guard and health department leaders were eagerly
vetting cold chain options for their last mile distribution
plan. “The approval of Pfizer’s COVID-19 vaccine has given
everyone a glimpse of hope that relief is on the way,” said
General Reyes. “We are about to reach the final hour for this
vaccination and are doing everything in our power to get the
vaccine to communities around the world.”
Pfizer-BioNTech’s vaccine vials had to be stored between
-60°C and -80°C (‑76°F to ‑112°F), arriving in specialty-made
“pizza boxes” that are encased in dry ice to ensure vaccination
efficacy is protected in route to health service locations,
pharmacies and central repositories.
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Moderna’s approved vaccine must be stored at -25°C to -15°C
(-13°F and 5°F) for long-term viability and comes in smaller
boxes of 10 vials with 10 doses per vial.
While the general and his team considered dry ice and liquid
nitrogen storage options for distributing COVID-19 vaccines
on the island, they quickly determined that the limited
long-term control of temperatures, along with the need
for specialty PPE and training for safe handling, made these
passive cold chain methods impractical, costly and ineffective
for operational success. Reyes concluded early on that active
ultra-low temperature (ULT) storage would be the lynchpin to
the success of his distribution plan.
General Reyes then learned that Stirling Ultracold freezers
were the only commercially available ULT models with a
-20°C to -86°C temperature range that could store and
protect both Pfizer-BioNTech and Moderna vaccines in
a single system. Combining this flexibility advantage with
his team’s assessment of the freezers’ reliability, universal
standard voltage plugins, small infrastructure footprint,
reduced power consumption and associated backup
requirements, ultimately led to Stirling Ultracold being
selected as the exclusive provider of ULT storage solutions for
Puerto Rico’s pandemic response.

SOLUTION
TEMPERATURE RANGE AND PORTABILITY ADVANTAGES
Reyes looked at the logistical challenges of deploying an
effective cold chain that could support nearly 500 vaccination
sites across the island, at two different storage temperatures
per location. The cost advantages of covering the frozen
gamut of Pfizer-BioNTech and Moderna vaccines with the
same model freezers became very clear in this scenario.
The exclusive portability afforded by Stirling’s ULT25NEU
model freezer, added another significant edge for executing
their distribution plan. This provided the perfect solution for
safely transporting vaccines to rural communities and remote
locations around the island. Even with the temperature
requirements of the vaccines, the small size of the ULT25 and
ability to run on standard DC vehicle power, would leave no
location out of reach on the 6-hour drive across Puerto Rico.
As the only ULT option that could be easily transported by car
or plane, the ULT25 made deployment even more flexible.

ULT25NEU portable ULT appliance shown with custom rack (above),
which maximizes and organizes storage of Pfizer-BioNTech vaccine vials.

Despite its uniquely small size, each of the portable ULT
models can hold up to seven of Pfizer-BioNTech’s pizza
boxes, which is nearly 8,400 vaccine doses when storing vials
in Stirling’s custom racks. With its universal power sources,
batteries and vehicle power options, the ULT25 can be used
all along delivery routes while ensuring thermal stability and
limiting any exposure of vaccine doses to ambient conditions.
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“We are very aware of the challenges associated with last mile
delivery,” commented General Reyes. “And we can rest easy
knowing we have the ULT infrastructure in place to support
the historic global COVID-19 vaccination.”

“HUB AND SPOKE” DISTRIBUTION SOLUTION
Working with Select Gases of Atlanta and Bionuclear of
Puerto Rico, the National Guard purchased four of Stirling
Ultracold’s SU780XLE upright ULT freezers, 20 undercounter
SU105UE models and 20 ULT25NEU portable freezers. Stirling
coordinated closely with the National Guard to ship out as
many units as possible on a weekly basis, working tirelessly
through the holidays to make sure commitments were met
and all 44 units were on the island by mid-January.
Supporting the general’s plan, Stirling’s ultra-low storage
infrastructure has been deployed in a centralized “hub and
spoke” vaccine distribution strategy across the island, with
the upright models storing a large volume of doses at the
central repository “hub” in Port Buchanan. The portable and
undercounter freezers are the “spokes,” which have been
used to preserve vaccines in transport and storage at regional
clinics and vaccination sites for local administration.

RESULTS
DEPLOYMENT OF FREEZERS AND VACCINATORS

VACCINE-READINESS THROUGHOUT THE ISLAND

The smaller Stirling ULT freezers have been successfully
deployed to support 14 major vaccination centers that are
being run by the Puerto Rico National Guard. This sizable
inoculation effort has included the prioritization of healthcare
workers at 65 hospitals and is being complemented by
hundreds of smaller vaccination sites and retail pharmacies
throughout the island.

General Reyes has set a goal to vaccinate at least 85% of the
Puerto Rican population by August 31, 2021, which he believes
is achievable if the Biden administration’s plan stays on track
to administer 100 million vaccinations in the first 100 days of
his presidency.

Reyes and his troops worked with local healthcare workers to
set up regional vaccination centers at two arenas, including
the Pedrin Zorrilla Coliseum in San Juan, where surging
demand led to long lines of healthcare workers when the
site first opened in late December. “We opened the gates and
were ready for 600, 800 people. We vaccinated 1,258 people
that day,” said Reyes.
The National Guard nearly tripled the amount of vaccination
tables at that site, and enlisted volunteers, including school
nurses and third and fourth-year medical students to help
administer shots. The availability of reliable ulltracold storage
at remote sites throughout the island has been key to scaling
this effort with optimal efficacy of doses for patients.

With Stirling Ultracold’s vaccine-ready ULT storage
infrastructure now in place, General Reyes plans to extend the
use of this hub and spoke cold chain beyond this pandemic
for future vaccination efforts on the island. With the wide
temperature range of these units, the island of Puerto Rico
will be well positioned to distribute, store and administer the
coming generation of cell and gene treatments that are also
likely to be stored at ultra-low temperatures.

To learn more about
Stirling Ultracold’s ultra-low
temperature freezers, visit:
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