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MACROMOLECULAR ENGINEERING BY TAMING FREE RADICALS

Krzysztof Matyjaszewski

Carnegie Mellon University, Center for Macromolecular Engineering
Pittsburgh, PA, 15213, USA
matyjaszewski@cmu.edu

Macromolecular Engineering (ME) is a process comprising rational design
of (co)polymers with specific architecture and functionality, followed by precise and
efficient polymer synthesis and processing in order to prepare advanced materials
with target properties. Preparative ME requires controlled/living polymerization.
Radical polymerization could be very well suited for ME due to tolerance to many
functionalities. Unfortunately, free radicals are difficult to be controlled, because they
have very short lifetimes (<1 s). Taming free radicals has been very challenging but
was eventually accomplished via dynamic equilibria between minute amounts of free
radicals and large pool of dormant species. Copper-based ATRP (atom transfer
radical polymerization) catalytic systems with polydentate nitrogen ligands are among
the most efficient controlled/living radical polymerization systems. Recently,
by applying new initiating/catalytic systems, Cu level in ATRP was reduced to a few
ppm. ATRP of acrylates, methacrylates, styrenes, acrylamides, acrylonitrile and other
vinyl monomers was employed for ME of polymers with precisely controlled molecular
weights, low dispersities, designed shape, composition and functionality. Examples
of block, graft, star, hyperbranched, gradient and periodic copolymers, molecular
brushes and organic-inorganic hybrid materials and bioconjugates prepared with high
precision will be presented. These polymers can be used as components of various
advanced materials such as health and beauty products, biomedical and electronic
materials, coatings, elastomers, adhesives, surfactants, dispersants, lubricants,
additives, or sealants. Special emphasis will be on nanostructured multifunctional
hybrid materials for application related to environment, energy and catalysis.
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Leczniczych (MHRA), Mi ni st er st wa Zdrowia Kanady, or
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NIE TYLKO NIKOTYNA, CZYLI CHEMIA ELEKTRONI CZNYCH PAPI EROSGEW

Maciej Goniewicz

Roswell Park Comprehensive Cancer Center, Buffalo, USA
maciej.goniewicz@roswellpark.org

Although combustible tobacco cigarettes remain the most popular nicotine-
containing products worldwide, non-cigarette products are evolving rapidly.
Electronic nicotine delivery systems (ENDS), commonly called electronic cigarettes
or "e-cigarettes”, represent a new stage in which nicotine is delivered in a method that
simulates smoking but without involving a tobacco combustion process. E-cigarette
are battery-powered devices that provide inhaled doses of nicotine by delivering
an aerosolized nicotine solution, usually in propylene glycol or glycerin. In addition
to delivering nicotine, the emitted aerosols also provide a flavor and physical
sensation similar to that of inhaled tobacco smoke. When a user initiates inhalation
into the device, air flow is detected by a sensor, which activates a heating element that
aerosolized the nicotine solution stored in the mouthpiece cartridge. The nicotine
is extracted from tobacco leaves and is then diluted and introduced into the e-
cigaretteobds cartridge. Ni cotine solutions
to concentrations of toxicants, and the quality control in e cigarette manufacturing
is questionable. E-cigarette brands and models differ in the efficacy and consistency
of nicotine yields, and the delivery of nicotine is not uniform either from puff-to-puff
or even across products of the same brand. Although, manufacturers of e cigarettes
promote the product as completely free of harmful substances, several toxicants have
been identified in e cigarette aerosols. Chemicals identified in e-cigarette aerosol
include cancer-causing nitrosamines (TSNAs), metals, polycyclic aromatic
hydrocarbons (PAHSs), volatile organic compounds (VOCs), and aldehydes. Overall,
detected levels of these toxicants are orders of magnitude lower than those found
in cigarette smoke, but higher than those found in pharmaceutical products. Numerous
flavorings and sweeteners used in e cigarettes are commonly used as food additives
or fragrances, however, these chemicals have not been deemed safe to use
for inhalation. Since e-cigarettes have only been on the market for a decade,
it is presently not possible to assess all potential long-term health effects of e-cigarette
use. To date, findings from clinical studies have demonstrated that e-cigarettes
are likely less harmful compared to conventional tobacco cigarettes, and any harmful
side effects are noticeably milder compared with regular cigarettes. Furthermore,
itisal so clear that e cigarette aerosols are
by manufacturers and retailers, and potential health effects from vaping may emerge
after long-term use.
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Jagiell oEski eigpom iZelsip@oawnStker eokontr ol owane
naWydzi al e Chemi i uJd. od roku 2019 jest z
wlnstytucie Chemidi Organicznej PAN, gdzi e
Tematyka badawcza grupy wpjreofst ereymkaa retkri celgmw
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Jacek Mgynar ski

Instytut Chemii Organicznej PAN, Kasprzaka 44/52, Warszawa
jacek.mlynarski@gmail.com
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dootrzymania natural nnej s a p oomwy (fegyginpsidey A)ewmydzigldie e j k
z Ladyginia bucharica.

Synteza zwi Nzku calysolin I X wydziel Qalystegi@ 2z p
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Mtodzi naukowcy
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