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Application Note — University of Pennsylvania, School of Dental Medicine
SP VirTis Ultra 50L Lyophilizers Used for Chewing Gum in Dental Medicine

The high cost of current vaccines and biopharmaceuticals is largely due to their complex production
and delivery methods, including the significant costs of fermentation and purification systems and
additional expenses associated with cold storage, transportation and sterile delivery.

Dr. Henry Daniell, of the University of PA School of Dental Medicine pioneered and advanced the
concept of expressing foreign genes in chloroplasts with major emphasis on vaccines and
biopharmaceuticals. In addition to high levels of expression, protection of therapeutic proteins
in the stomach by bio-encapsulation within plant cells and their release in the gut for
presentation to the mucosal immune system or circulatory system, facilitate oral delivery of
vaccines or auto-antigens. Oral delivery of bio-encapsulated vaccine antigens in high doses
confers both mucosal and systemic immunity and greater protection against pathogens than
delivery by injections alone.* Dr. Daniell’s lab is funded in part by grants from the Bill and Melinda
Gates Foundation, NIH and the USDA.

The two SP VirTis Ultra 50 15 shelf lyophilizers Dr. Daniell recently purchased are being used to freeze-
dry a protein bound to lettuce leaves which is delivered to patients in the form of chewing gum. The
current application is for the chewing gum to be used by patients prior to oral procedures to reduce the
viral load in their mouth. Future applications include chewing gum that can be used to reduce the
possibility of the chewer infecting others during concerts, church services and restaurant dining.

The Ultra 50 is well suited to this application due to the large shelf surface area, wide vapor port, the
cycle optimization tools afforded by the LyoS 2.0 software and the lab scale footprint. Because the
plant material being freeze-dried will be used in clinical trials, 21CFR Part 11 compliant software was
purchased. The product value is very high and time to market is at a premium. We are currently
assisting them with some basic cycle optimization which thus far has streamlined their cycle from 12
drying steps to 4 and appears to reduce their cycle time by 25%.

*Henry Daniell, PhD - Penn Dental Medicine (upenn.edu)
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