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A coronavirus vaccine that wouldn't require
a shot

April 9 2020, by Louis Falo

Wouldn’t it be nice if getting a vaccine was a simple as putting on a Band-Aid?
Credit: UPMC, CC BY-SA
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As labs around the world race to develop a vaccine, my colleagues and I
are trying to find a better way to deliver it than the standard, cringe-
inducing shot.

I am an immunologist and dermatologist, and my colleagues and I have
been working on vaccines against the very related coronaviruses that
cause MERS and SARS. We were able to use the resources and systems
we had already developed to very rapidly create a vaccine candidate for
this new SARS-CoV-2 coronavirus that we have tested in mice.

Called the PittCoVacc vaccine, it is a simple protein vaccine that is
made from a small piece of one of the virus's proteins, much like some
of the flu vaccines that are now on the market.

There are currently many groups around the world working to develop a
vaccine. What's different with our design is the way the vaccine is
delivered to people. Rather than inject the vaccine via a traditional shot,
we use a small patch which has hundreds of small needles. We hope this
delivery device will be simpler to produce in large numbers and
administer to people.

Band-Aid with 'microneedles’

Like traditional vaccines, our vaccine uses a small piece of the virus as
an antigen, or "target" to stimulate the body's immune response to make
antibodies that recognize and bind to that target on the virus.

In this case, the target is from the virus's S1 spike protein. This is the
critical part of the virus that recognizes a protein receptor on our own
human cells—and works much like putting the virus's key in our own
cells' lock. Once the spike protein attaches to our cells, it enables the

virus to enter our cells and cause the infection.
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Our team at the University of Pittsburgh hopes that the antibodies our
patients make after receiving the vaccine will bind to this key, and block
it from fitting into the lock. That would prevent the infection.

COVID-19 |

A novel coronavirus, named severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), is covered in spike proteins (S) that allow it to infect human
cells. Credit: CDC/Alissa Eckert, MS; Dan Higgins, MAMS

Using a simple protein antigen is common in vaccine design. What is
new in this vaccine is the way we deliver that antigen: through a new
delivery platform called a dissolvable microneedle array.

This is like a Band-Aid, but with hundreds of small needles, roughly the
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width of a human hair and just over half a millimeter in length. In this
case, the microneedles are made out of a sugar-like substance mixed
with the antigen.

When the vaccine patch is stuck on the skin, the microneedles poke into
the skin and dissolve, releasing the antigen without causing pain or
bleeding. This delivers the vaccine to a region of the skin that has
specialized "scout" cells known as dendritic cells that recognize foreign
invaders, and carry that information to the body's immune system
factories where antibodies are made.

Potential to scale quickly

When we tested this microneedle coronavirus vaccine in mice, we saw
that it helped trigger the production of many antibodies which can then
respond to the target protein on the virus.

Our team of Pitt and UPMC scientists hope to be able to test this vaccine
in people very soon. Our next step is to obtain approval from the Food
and Drug Administration to start these clinical trials. The entire clinical
testing process can take a year to 18 months in normal times. But there is
nothing about this pandemic that is "normal." Very intelligent and hard-
working scientists at the FDA are doing their best to assure that a
vaccine which is both safe and effective will be available as soon as
possible. Safety is everyone's primary concern.

The advantage of our microneedle delivery system is that it is relatively
straight forward to make and uses very little antigen. That means that
production can be scaled up very quickly. In addition, unlike most
vaccines that need to be kept cold from when they are made until they
are given to the patient, this vaccine does not require this "cold chain"
and can be distributed and stored at room temperature like Band-Aids.
Cutting out this cold chain—a goal researchers have been pursuing for
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years—reduces cost and should facilitate global vaccine distribution.

Of course, we never know how well a vaccine will work until it's tested
in patients, but progress with this vaccine and others like it give us a
reason for hope.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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