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IUPAC Announces the 2021 Top Ten Emerging
Technologies in Chemistry

18 October 2021

The International Union of Pure and Applied Chemistry (IUPAC) has released the results of the search for
the 2021 Top Ten Emerging Technologies in Chemistry. The goal of this project is to showcase the
transformative value of Chemistry and to inform the general public on the potential of the chemical sciences
to foster the well-being of Society and the sustainability of our Planet. The Jury, a selection of international
experts, identified different emerging technologies, scientific advances in between a discovery and fully-
commercialized ideas, with outstanding capacity to open new opportunities in chemistry, sustainability, and
beyond.

The 2021 finalists are (in alphabetical order):

..
« Artificial humic matter from biomass =
* Blockchain technology
* Chemiluminescence for biological use
* Chemical synthesis of RNA and DNA
* Semi-synthetic life
+ Single cell metabolomics
* Sonochemical coatings
* Superwettability OO aivichaanid

* Sustainable production of ammonia
* Targeted protein degradation


https://iupac.org/what-we-do/top-ten/

IUPAC Vice President, Professor Javier Garcia Martinez, said that “In the last months, we have witnessed
how vital chemistry is in facing and overcoming our most pressing challenges. Moving forward, these
threats will only be more complex and unpredictable. In this regard, the recent IPCC report alerts us to the
risk posed by climate change for our survival. With the Top Ten Emerging Technologies in Chemistry,
IUPAC provides a fresh look at technologies that are already creating new opportunities and opening new
avenues for research and industry. I hope this year’s edition arouses the same interest and attention as
previous IUPAC Top Ten selections.”

The 2021 Top Ten Emerging Technologies in Chemistry are further detailed in an open-access feature
article published in the October issue of Chemistry International. Fernando Gomollon-Bel, the author,
remarks: “While highlighting breakthroughs for a circular, climate-neutral future, the selected IUPAC Top
Ten technologies will change our world for the better, making a more thoughtful use of our resources,
favoring more efficient transformations, and providing more sustainable solutions in applications.”

The article is published in the October 2021 issue of IUPAC magazine Chemistry International and freely-
available at the following link: https:// bit.ly/ITUPACTop2021.

The Jury* was an international group of objective and unbiased experts who reviewed and discussed a pool
of nominations, and ultimately selected the final top ten.

The first selection of Top Ten Emerging Technologies in Chemistry was released in 2019 as a special
activity honoring [UPAC’s 100th anniversary; the results were published in the April 2019 (Chem. Int.,
41(2), pp. 12-17, 2019;_https://doi.org/10.1515/ci-2019-0203). The 2020 results were published in October
2020 (Chem. Int. 42(4) pp. 3-9, 2020; https://doi.org/10.1515/ci-2020-0402).

Note that this year’s Nobel Prize in Chemistry was awarded to Benjamin List and David MacMillan for the
development of asymmetric organocatalysis — one of the Top Ten Emerging Technologies in Chemistry
selected in 2019. Freely available in the IUPAC journal Pure and Applied Chemistry is a special topic paper
by Benjamin List entitled “Organocatalysis Emerging as a Technology,” see: https://doi.org/10.1515/pac-
2021-0501.

The next search for the Top Ten Emerging Technologies in Chemistry has already begun and will be led
again by Prof. Dr. Michael Droescher, Treasurer and General Secretary of the German Association for the
Advancement of Science and Medicine. Droescher served as a judge for the initial search and as chair of the
Jury for both the 2020 and 2021 searches. For more information on the search for the 2022 Top Ten
Emerging Technologies in Chemistry go to: https://iupac.org/what-we-do/top-ten/.

*The following comprised the panel of judges for the 2021 Top Ten Emerging Technologies in Chemistry:
Chair, Michael Droescher, (German Association for the Advancement of Science and Medicine), Jorge
Alegre-Cebollada (Centro Nacional de Investigaciones Cardiovasculares, Spain), Sophie Carenco (French
National Center for Scientific Research, France), Javier Garcia Martinez (Universidad de Alicante, Spain),
Ehud Keinan (Technion, Israel), Rai Kookana (CSIRO Land & Water, Australia), Greg Russell (University
of Canterbury, New Zealand), Ken Sakai (Kyushu University, Japan), Natalia P. Tarasova (D. I. Mendeleev
University of Chemical Technology, Russia), and Bernard West (Life Sciences Ontario, Canada). Many
thanks to Bonnie Lawlor for all her valuable corrections and contributions that enhanced the quality of this
article.

About TUPAC: Founded in1919 by academic and industrial chemists as a neutral and objective scientific
organization, the International Union of Pure and Applied Chemistry (IUPAC) is the world authority on
chemical nomenclature and terminology, including the naming of new elements in the periodic table; on
standardized methods for measurement; and on atomic weights, and many other critically-evaluated data. It
was founded with the goal of uniting a fragmented, global chemistry community in order to advance the
chemical sciences through collaborative efforts and the free exchange of scientific information. For more
than a century IUPAC has fulfilled that goal through the creation of a common language, the standardization
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of processes and procedures and many diverse and global activities that ultimately impact both the chemical
profession and Society as a whole. For more information on IUPAC go to: https://iupac.org/.

IUPAC OZNAMUJE TOP 10 ,,EMERGING
TECHNOLOGIES* 2021 V CHEMII

18. fijna 2021

Mezinarodni unie Cisté a aplikované chemie (IUPAC) zverejnila vysledky hledani

deseti nejlepSich vznikajicich technologii v.chemii v roce2021 . Cilem tohoto projektu je
predvést transformacni hodnotu chemie a informovat Sirokou verejnost o potencialu
chemickych véd podporovat blahobyt spolecnosti a udrzitelnost nasi planety. Porota, vybér
mezinarodnich odbornikd, identifikovala rtizné vznikajici technologie, védecky pokrok mezi
objevem a pIné komercializovanymi myslenkami, s vynikajici schopnosti otevirat noveé
prilezitosti v chemii, udrzitelnosti a dale.

beyond.

Finalisté 2021 jsou (v abecednim poradj): S

Umeéla huminova hmota z biomasy

Technologie Blockchain

Chemiluminiscence pro biologické pouziti

Chemicka syntéza RNA a DNA

Polosynteticka Zivotnost

Jednobunécna metabolomika

Sonochemické povlaky

Superwettability

g,deeIna vyroba a,mon_|aku e, _—
ilena degradace bilkovin DA LPACTp202 PLPACTOp04

Viceprezident IUPAC, profesor Javier Garcia Martinez, Fekl:"V poslednich mésicich jsme byli
svédky toho, jak duleZitd je chemie pfi feSeni a prekondvdni nasich nejnaléhavéjsich vyzev. Do
zprava IPCC upozornuje na riziko, které predstavuje zména klimatu pro nase preZiti. S top deseti
vznikajicimi technologiemi v chemii poskytuje IUPAC novy pohled na technologie, které jiz vytvareji
nové prileZitosti a oteviraji nové cesty pro vyzkum a primysl. Doufdm, Ze letosni ronik vzbudi
stejny zdjem a pozornost jako predchozi vybéry IUPAC Top Ten."

2021 Top Ten Emerging Technologies in Chemistry jsou dale podrobné popsany v ¢lanku o
funkcich s otevienym pfistupem publikovaném v fijnovem cisle Chemistry International.
Fernando Gomollon-Bel, autor, poznamenava: "Vybrané technologie IUPAC Top Ten sice
zddraznuji prilomy pro kruhovou, klimaticky neutrdini budoucnost, ale zméni nds svét k lepsimu,
promyslenéji vyuZiji nase zdroje, uprednostnuji efektivnéjsi transformace a poskytuji udrzitelnéjsi
reseni v aplikacich."

Clanek je publikovan v Fijnu 2021 v Easopise IUPAC Chemistry International a volné dostupny
na nasledujicim odkazu: https:// bit.ly/IUPACTop2021.
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Porota* byla mezinarodni skupina objektivnich a nezaujatych odbornik(, ktefi pfezkoumali a
diskutovali o skupiné nominaci a nakonec vybrali konecnou desitku.

Prvni vybér Top Ten vznikajicich technologii v chemii byl vydan v roce 2019 jako specialni
aktivita na pocest 100. vyroci IUPAC; vysledky byly zvefejnény v dubnu 2019 (Chem. Int., 41(2),
s. 12-17, 2019; https://doi.org/10.1515/ci-2019-0203). Vysledky za rok 2020 byly zvefejnény v
fijnu 2020 (Chem. Int. 42(4) s. 3-9, 2020; https://doi.org/10.1515/ci-2020-0402).

VSimnéte si, Ze letoSni Nobelova cena za chemii byla udélena Benjaminu Listovi a Davidu
MacMillanovi za vyvoj asymetrické organokatatazy - jedné z deseti nejlepsich vznikajicich
technologii v chemii vybranych v roce 2019. Volné dostupny v casopise IUPAC Pure and
Applied Chemistry je specialni tematicky ¢lanek Benjamina Lista s nazvem "Organocatalyza
Vznikajici jako technologie", viz: https://doi.org/10.1515/pac-2021-0501.

Michael Droescher, pokladnik a generalni tajemnik Némecké asociace pro rozvoj védy a mediciny.
Droescher pusobil jako soudce pro pocatecni vyhledavani a jako predseda poroty pro vyhledavani v
letech 2020 i 2021. Vice informaci o hledani deseti nejlepSich vznikajicich technologii v chemii 2022
naleznete na: https://iupac.org/what-we-do/top-ten/.

*Porota pro deset nejlepsSich vznikajicich technologii v chemii 2021: Pfedseda, Michael Droescher
(Némecka asociace pro rozvoj védy a mediciny), Jorge Alegre-Cebollada (Centro Nacional de
Investigaciones Cardiovasculares, Spanélsko), Sophie Carenco (Francouzské narodni centrum pro
veédecky vyzkum, Francie), Javier Garcia Martinez (Universidad de Alicante, §pané|sko), Ehud Keinan
(Technion, Izrael), Rai Kookana (CSIRO Land & Water, Australie), Greg Russell (University of Canterbury,
Novy Zéland), Ken Sakai (Kyushu University, Japonsko), Natalia P. Tarasova (D. I. Mendélejev University
of Chemical Technology, Rusko) a Bernard West (Life Sciences Ontario, Kanada). Dékujeme Bonnie
Lawlorové za vSechny jeji cenné opravy a prispévky, které zvySily kvalitu tohoto ¢lanku.

O spolecnosti IUPAC: Mezinarodni unie Cisté a aplikované chemie (IUPAC), zaloZena v roce 1919
akademickymi a priimyslovymi chemiky jako neutrdlni a objektivni védecka organizace, je svétovym
organem pro chemickou nomenklaturu a terminologii, v€etné pojmenovani novych prvk{ v periodické
tabulce; o standardizovanych metodach méreni; a na atomickych hmotnostech a mnoha dalSich
kriticky vyhodnocenych datech. Byla zaloZena s cilem sjednotit roztfiSténou globalni chemickou
komunitu s cilem pokrocit v chemickych védach prostfednictvim spolecného Usili a svobodné vymeény
veédeckych informaci. Jiz vice nez stoleti IUPAC plini tento cil vytvorenim spolec¢ného jazyka,
standardizaci procesu a postupt a mnoha rliznorodymi a globalnimi ¢cinnostmi, které nakonec
ovliviuji jak chemickou profesi, tak spolecnost jako celek. DalSi informace o IUPAC naleznete na:
https://iupac.org/.
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