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editor's corner

Letter from the Editor-
in-Chief
The COVID-19 pandemic has caused so many disruptions, including the cancellation 
of events that we tend to take for granted. Who would have predicted during the 
2019 Annual Meeting that there would be no 2020 Annual Meeting? I sincerely thank 
the leadership team of SIMB, especially the Society’s President, Jan Westpheling, 
and Executive Director, Chris Lowe, who ensured that the Society remained sound 
though it has undergone severe financial hardships these last few months. With 
the cancellation of the 2020 Annual meeting, these hardships also included the 
cancellation of the 2020 Symposium on Biotechnology for Fuels and Chemicals 
along with the postponement of the inaugural Industrial Microbiology Meets 
Microbiome meeting. Hopefully, an effective and safe vaccine will be available in 
the near future and we will be able to travel and meet in person once again.

Currently, travel and meetings are not on the minds of many people. For many of us, 
the academic year has been running for a short while. Currently, at my institution, 
we are attempting to hold as many in-person classes as we can. However, we do 
realize that if conditions worsen, we will quickly switch and conduct our courses 
on-line. For the most part, our students appreciate that they can attend in-person 
if they want or they can also participate via Zoom. One recognized outcome of 
the pandemic is that the mode of coursework delivery from here on will provide 
students with increased options for learning at most universities.

It is evident that activities will not return to the normal that we previously experienced 
once there is a vaccine and herd immunity has developed. Many changes that have 
occurred in response to social distancing to prevent the spread of COVID-19 will 
continue. In addition, the pandemic has provided an opportunity to reassess how 
plans and objectives are accomplished, especially to ensure diversity, inclusion, 
and equity. How has your place of employment adjusted? Please consider sharing 
these adjustments that have been made or are planned with SIMB News (Editorial 
Correspondence – mmormile@mst.edu). It would be wonderful to feature them in 
upcoming issues.

Continue to stay well!

Sincerely,

Melanie R. Mormile
 
Editor-in-Chief, SIMB News 
mmormile@mst.edu



2021 Symposium Chairs:
Scott Baker, PNL
Davinia Salvachua, NREL

www.simbhq.org/sbfc
Call for abstracts opens 
October 2020

42ND SYMPOSIUM ON  
BIOTECHNOLOGY FOR  
FUELS AND CHEMICALS

APRIL 25–28, 2021 • HILTON PORTLAND 
PORTLAND, OREGON



 July • August • September 2020 SIMB NEWS 77

2021 Symposium Chairs:
Scott Baker, PNL
Davinia Salvachua, NREL

www.simbhq.org/sbfc
Call for abstracts opens 
October 2020

42ND SYMPOSIUM ON  
BIOTECHNOLOGY FOR  
FUELS AND CHEMICALS

APRIL 25–28, 2021 • HILTON PORTLAND 
PORTLAND, OREGON

SIMB Strategic Plan
Vision
To be the leading international professional society in 
industrial microbiology and biotechnology

Mission
Empower our members and others to address current and 
future challenges facing humanity using industrial microbiology 
and biotechnology. 

Core values
Scientific excellence (innovation, rigor, multi-disciplinary 
science and engineering, translational technology)

Leadership (collaboration, continuity, advocacy)

Diversity (promotion, inclusion, openness, internationality)

Responsibility (ethics, integrity, transparency, societal 
impact)

Communication (education, information, outreach, 
responsiveness)

Passion for science (fun, inspiration)

Goals
1. Provide information to increase global knowledge, 
understanding, and application of industrial microbiology 
and biotechnology.

2. Organize preeminent meetings in our core scientific 
disciplines.

3. Publish the leading journal in industrial microbiology 
and biotechnology.

4. Promote and increase diversity in all aspects of the 
Society, with membership open to anyone interested in 
our vision and mission.

5. Enhance the value of membership in the Society for 
both individual and corporate members.

6  O f fer  educat ional/professional  development 
opportunities for the membership and the general public.

7. Communicate our activities and accomplishments in 
industrial microbiology and biotechnology to both the 
global scientific community and the general public.

8. Expand our global reach.

9. Ensure the financial and operational stability of the 
Society.
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Letter from SIMB Past 
President
When I took over from Steve Van Dien as President of SIMB in August of 2019, 
we had just completed a fantastically successfully meeting in Washington, D.C, 
capping off a great year for SIMB under his direction. In the fall of 2019, we had 
one of the most successful RAFT meetings ever. Attendance was the best it’s 
ever been and the scientific program was outstanding. The same was true of 
the Natural Products meeting held in January 2020. I presided at both meetings, 
met with the organizing committees and made plans for RAFT in 2021 and 
Natural Products in 2022. 2019 was a banner year for SIMB both scientifically and 
financially.

Then the world changed. By February, we were bracing for a global pandemic 
that became a stark reality in March and April. SBFC was cancelled and as it 
turned out April in New Orleans was the peak of infection and death there. We 
had high hopes that by August things would be under control and we could 
hold the Annual Meeting in San Francisco but the reality of the pandemic in the 
United States made that unwise and from what we now know about California’s 
infection rate in August, cancelling the meeting was prudent. The Industrial 
Microbiology Meets the Microbiome meeting, scheduled for the fall of 2020, 
was postponed until January, 2022 and while no decisions have been made, 
plans for a partially virtual meeting of the Symposium on Biomaterials, Fuels and 
Chemicals next Spring are in progress, should that be necessary. 

I am happy to report that thanks to our Executive Director, Christine Lowe, we 
were able to cancel hotel bookings for these meetings without substantial 
penalty to the Society and the year has not been the financial disaster it might 
have been. We held a virtual Board of Directors meeting in August, wrapping 
up old business and welcoming new officers and BOD members. In the absence 
of a Membership Business Meeting this year that would have been held at the 
annual meeting a Treasurer’s report and Audit Report will be available on the 
SIMB website. We can sustain the cancellation of SBFC and even the Annual 
Meeting next year if necessary and still be financially viable. Special thanks 
to Laura Jarboe, our newly re-elected Treasurer, who has done a fantastic job 
of staying on top of things. Nigel Mouncey played a key role in negotiating a 
contract for JIMB with Oxford University Press and he and Ramon Gonzalez, 
Editor in Chief of JIMB navigated our transition to this new publisher. The bonus 
we received for completing the contract has gone a long way to helping keep 
the Society financially solvent. 

It would be impossible to overstate the leadership we have depended on from 
our Executive Director, Christine Lowe. I don’t think we would have gotten 
through this year without her dedication, long hours and perseverance. Her 
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investment in the Society over the many years she has served as Director 
goes above and beyond. Thanks to our Board of Directors, Committee Chairs, 
Committee Members and Office Staff for making this year possible. I also want 
to thank Adam Guss, our Program Chair for the time he invested in putting 
together an Annual Meeting that didn’t happen. He has agreed to serve as 
Program Chair for the 2021 Annual Meeting with the same team and we’re all 
hoping for the best! I am confident that Steve Decker will navigate the Society 
into 2021 and beyond as President with exactly the kind of leadership we need. 

Finally, I want to speak to something I care deeply about. In these times of 
stress and uncertainty it’s important that as scientists we communicate clearly 
and plainly about the issues that concern all of us. Like many of you, I have 
spent my entire life as a scientist. Carl Sagan once called science “a candle in 
the dark”, and never has there been more need of that light. Scientific inquiry, 
its methods, the people who communicate it and its value to society are 
under intense scrutiny. At a time when facts too often give way to fiction, it 
is important that we stand together to support those who speak for us and 
against those who question what we stand for. This is even more critical as 
skepticism gives way to cynicism and cynicism gives way to irrational behavior. 
While we are not a biomedical society, I am proud to be a member of the same 
club as a 79-year-old government worker at the NIH who speaks truth to power 
at personal risk. We are all in this together.

Be well and stay safe.

 Jan Westpheling, SIMB Past President
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news

RISE Act Introduced in Senate
On July 23, 2020, a companion measure to the House’s Research Investment to Spark the Economy (RISE) Act (H.R. 

7308) was introduced in the Senate by Senators Edward Markey (D-MA), Thom Tillis (R-NC), Gary Peters (D-MI), and 

Cory Gardner (R-CO). The bipartisan legislation would provide emergency relief funding for federal science agencies 

to support the research community during the ongoing pandemic.

The measure, introduced in the House last month by Representatives Diana DeGette (D-CO), Fred Upton (R-MI), 

Eddie Bernice Johnson (D-TX), Frank Lucas (R-OK), Anna Eshoo (D-CA), and Anthony Gonzalez (R-OH), would 

authorize approximately $26 billion in supplemental funding for federal research agencies to be awarded to research 

universities, independent institutions, and national laboratories to address the COVID-19 related disruption to federally 

funded research.

“The research enterprise and the researchers who contribute to it every day are vital to every states economy,” said 

Senator Markey. “We must act now to preserve our current scientific workforce and ensure that the U.S. is prepared 

to continue our global scientific leadership once this crisis ends.”

The legislation has been endorsed by 181 Representatives, 33 Senators, as well as more than 300 higher education, 

research, industry groups, and associations.

Newsworthy

CALL FOR 2021 
SIMB WORKSHOPS

Interested in presenting an SIMB Workshop in conjunction 
with one of the 2021 SIMB Meetings?  

Apply here: www.simbhq.org/education

DEADLINE: OCTOBER 15, 2020
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Newsworthy

Senate Lawmakers Unveil Coronavirus Relief 
Measure
On July 27, 2020, Republican lawmakers in the Senate unveiled a $1 trillion stimulus package to address the 

impacts of the ongoing coronavirus pandemic.

The Health, Economic Assistance, Liability, and Schools Act or HEALS Act includes $105 billion in education 

funding; a “liability shield” to protect businesses, universities, schools, and hospitals from coronavirus-related 

lawsuits; another round of direct stimulus payments to American households; additional funding for the 

Paycheck Protection Program and emergency business loans; and a two-thirds reduction in emergency federal 

supplemental unemployment payments. The bill does not include any aid for state and local governments, but 

it allows for more flexibility in how states allocate funds.

Of the $105 billion proposed for education funding, $70 billion would be targeted to K-12 schools. Two-thirds 

of that funding is intended to help schools reopen for in-person teaching. Schools would need to meet certain 

“minimum opening requirements” established by their states to receive those funds. President Trump previously 

threatened to withdraw federal funding from schools that don’t reopen. Additionally, $29 billion would be 

directed to higher education institutions and $5 billion to governors to allocate to either higher education 

or K-12 schools. The Heroes Act – the $3 trillion relief package passed by the U.S. House of Representatives in 

May – included $8.4 billion for higher education institutions. According to the New York Times, House Speaker 

Nancy Pelosi (D-CA) has expressed support for providing more than $100 billion in relief funding for education.

The HEALS Act includes an additional $16 billion in funding for testing, contact tracing, and surveillance in states; 

$15.5 billion for the National Institutes of Health to reopen laboratories and conduct COVID-19 research; and $26 

billion for COVID-19 vaccine, therapeutic, and diagnostic development, manufacturing, and distribution. The 

Senate package does not include funds for other federal science agencies. The House relief package proposed 

$125 million for the National Science Foundation for grants to “prevent, prepare for, and respond to coronavirus” 

and $40 million for the U.S. Geological Survey for biosurveillance and research related to wildlife-borne disease, 

among other provisions.

The Senate bill includes the Safeguarding American Innovation Act, bipartisan legislation introduced by Senators 

Rob Portman (R-OH) and Tom Carper (D-DE). The bill intends to “help stop foreign governments, particularly 

China, from stealing American taxpayer-funded research and intellectual property developed at U.S. colleges 

and universities.” The bill was approved by the Senate Committee on Homeland Security and Government 

Affairs on July 22, 2020, despite concerns expressed by higher education and research groups that the legislation 

could restrict collaborative science.

It remains to be seen how Democratic and Republican lawmakers will reconcile the differences between the two 

relief packages. Speaker Pelosi plans to push for more funding, particularly for schools, while Senator Majority 

Leader McConnell (R-KY) has warned against raising the price tag for the next relief bill above $1 trillion. Several 

Republican lawmakers have expressed concerns about spending more money in addition to the trillions already 

enacted. “[A]s it stands now, I think it’s likely that you’ll see a number of Republicans in opposition to this bill 

and expressing serious concerns,” said Senator Ted Cruz (R-TX).
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Erick J. Vandamme and Kristien Mortelmans
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1. Epidemics and pandemics rage since antiquity till today

In human history there have been a number of particularly notorious epidemics and pandemics 

of infectious diseases. Epidemic diseases affect many individuals at the same time at the level 

of a region or community and spread from person to person in a locality where the disease is 

not permanently prevalent. Epidemics that spread over a larger area (entire country, continent or 

worldwide) are called pandemics. In a historical perspective, these diseases have led to millions 

of deaths and to the resulting social and economic destruction, dislocation or even devastation 

of cities, regions, countries or continents (Sherman, 2007; Snowden, 2019). 

FROM ANTIQUITY UNTIL THE PRESENT CORONAVIRUS SARS-COV-2 PANDEMIC

The diseases could spread so dramatically because personal, private 

home, public and urban hygiene was nonexistent till about two 

centuries ago. People hunted and consumed wildlife and lived very 

closely together under filthy conditions with their farm animals. They 

consumed food and water that was inevitably contaminated. Their 

wastes piled up in their homes and yards and later in the streets 

and waterways. Antiseptics and disinfectants were not known at all. 

Also the infectious nature of the involved microbes including viruses 

was totally unknown until the germ theory of infectious disease 

was confirmed between 1860 and1880 by Louis Pasteur (1822-1895) 

and Robert Koch (1843-1910). The introduction of sanitisers such as 

antiseptics and disinfectants became a common practice only in 

the late 1870s based on Joseph Lister’s (1827-1912) work. Vaccines 

became available in the period between 1847 and 1890. The well 

known vaccine against the rabies virus was developed between 

1880 and 1886 by Pasteur and Henri Toussaint (1847-1890) who was 

at the Veterinary School of Toulouse, France. Other vaccines were 

gradually introduced from the late 1890s onwards and were widely 

used during World War I (WW I) (Plotkin et al., 2008). Bacteriophage-

based therapy and control came along in the 1920s (Vandamme and 

Mortelmans, 2019). Development and use of antibiotics followed in 

the 1940s with - as a result of their overuse - the now well known 

phenomenon of bacterial antibiotic resistance. Despite this impressive 

progress in combatting infectious diseases, epidemics and pandemics 

have caused havoc up till today, even in civilized societies. Also basic 

hygienic standards are still poor in many parts of the developing world 

where epidemics occur quite frequently! International travel is now 

recognized as an important route for epidemics/pandemics to spread 

further. 

2. SOME NOTORIOUS EPIDEMICS AND 

PANDEMICS

Generally most of these widespread outbreaks, such as cholera, 

plague, typhoid fever, Rickettsia typhus, tuberculosis, syphilis, 

influenza, smallpox, HIV, Ebola and coronavirus are originally zoonoses, 

resulting from the domestication of and close direct or indirect 

contacts with wild, feral and farm animals plus insects and birds. 

However, for some outbreaks such as typhoid fever and cholera it 

was the ingestion of spoiled food and contaminated drinking water 

that played an important role as well. As for Legionnaires disease it 

was inhalation of airborne water droplets from contaminated water 

containing viable Legionella bacteria. Cholera has zooplankton as 

environmental reservoir; plague lingers in rodents and their fleas; flu 

originates from pigs and ducks; measles, smallpox and tuberculosis 

from cattle; syphilis from baboons; HIV from chimpanzees; Ebola from 

fruit bats; coronaviruses from bats, civet cats, camels, and pangolins 

among others.
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Only a selection of particularly significant epidemics and pandemics 

are chronologically - and as per disease - briefly mentioned here based 

on publications by Diamond (1999), Sherman (2007) and Snowden 

(2019). Other recent and new epidemics such as HIV/AIDS, Ebola and 

others are rather well known and details can be found in the Snowden 

(2019) reference. Other “old ones” such as tuberculosis, leprosy, yellow 

fever, measles, polio, malaria and others are on purpose not covered 

here and are described in detail elsewhere (Sherman, 2006, 2007; 

Plotkin et al., 2008; Snowden, 2019). Today - apart from antibiotic and 

antiviral treatment - vaccines are available to treat/prevent most, 

though not all, of these “plagues” (Plotkin et al., 2008). 

In epidemics the smallpox virus (Variola major) has killed over the 

centuries hundreds of millions of people. Humans acquired the 

disease from pox-like diseases of domesticated animals when herds of 

lifestock became common after 10,000 BC. Smallpox scars were found 

in Egyptian mummies dating from 1570 to 1085 BC. Trade caravans 

assisted in its spread from dense agricultural valleys in Africa and India 

into China and vice versa. It may have brought the “Antonine Plague” 

(165-180 AD) from Mesopotamia to the Italian Peninsula by soldiers 

returning from the Near East. The disease killed a quarter of those 

infected, adding up to five million in all. A second similar outbreak, 

named the Plague of Cyprian (251-266 AD) caused 5,000 people a day 

to die in Rome. In the 5th century when the Huns entered Europe, 

in the 8th - 9th centuries, when the Islamic expansion into Spain 

and Portugal took place, and in the 12th - 13th centuries during the 

Crusades, smallpox was spread further all over Europe except Russia 

and in West and East Africa and the borders of the Mediterranean 

Sea. Smallpox was spread in 1490 to West Africa by the Portuguese. 

When Christopher Columbus arrived in the New World in 1492 and 

on subsequent voyages, he and his crew spread infectious diseases 

such as smallpox, measles and typhoid killing in its aftermath millions 

of American natives, Incas and Aztecs. As British, French and Spanish 

colonists moved into the newly discovered continent America, 

smallpox also came along with them. In 1521 Hernan Cortés and his 

Spanish conquistadors defeated the weakened Aztecs who had been 

hit massively by smallpox, introduced a year earlier by an infected 

African slave. In 1532, the Spanish Francisco Pizzaro’s group conquered 

the Inca Empire in Peru, equally weakened by smallpox. Three million 

Amerindians died in that period. This led eventually to the slave trade 

from West Africa to the Americas to fill the need for labor force in the 

mines and plantations. It was first introduced in South Africa in 1713 in 

the port of Cape Town by a ship carrying contaminated bed linen from 

India. In 1980, smallpox was certified as eradicated from the globe.

During the Peloponnesian War (431-404 BC) typhoid fever killed a 

quarter of the Athenian troops and population, including statesman 

Pericles, over a period of four years (430 to 426 BC). This disease, known 

as the Plague of Athens, fatally weakened the political dominance 

of Athens and from then on Sparta took the lead. The sheer virulence 

of the disease prevented its wider spread, since it killed off its human 

hosts at a rate faster than the victims could spread it. The exact cause 

of this plague was unknown until 2006 when researchers from the 

University of Athens analyzed teeth and bones recovered from a mass 

grave and confirmed that Salmonella enterica serovar typhi bacteria 

were responsible for the typhoid fever disease. Typhoid fever is 

Figure 1 : The Oakland Munipical Auditorium in 
California in use as a temporatry hospital during the 
1918 Spanish flu pandemic

Figure 2: A demonstration at the Red Cross Emergency 
Ambulance Station in Washington DC during the 1918 
Spansic flu pandemic
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endemic since ages in the Middle East, India and Sub-Saharan Africa. 

Recent outbreaks occurred in 2006 in the Democratic Republic of 

Congo in 2005 and in Pakistan in 2016. 

The first recorded outbreak of the bubonic plague (caused by 

Yersinia pestis), named Plague of Justinian (541-750 AD), started in 

Egypt and reached Constantinople, the capital of the Byzantine 

Empire, the following spring, killing10,000 people a day at its height, 

and perhaps 40% of the city’s inhabitants. According to recent 

historical and archaeological research, this plague phased out after a 

relatively short period, based on ancient documents, pollen analysis 

and ongoing agricultural land use and common burial practices. 

However, it recurred every 3 to 5 years. The second massive bubonic 

plague outbreak, named the Black Death, reached the Mediterranean 

and Western Europe in 134 (possibly from Italian merchants fleeing 

war situations in Crimea), and killed an estimated 20 to 30 million 

Europeans. Ports on the Adriatic and Mediterranean Sea including 

Venice, Dubrovnik and Rome denied the entry of ships, when coming 

from pestilential regions (Turkey, Middle East and Africa). Crew, cargo 

and passengers had to remain on board for 40 days in isolation, 

now called “quarantine” from the Italian quaranto giorno, to await 

signs of illness before being allowed to disembark. Nevertheless 

populations of port cities were especially decimated by plague the 

flea infested rats on board left the ships via the docking lines and 

spread the disease. It was the first of a cycle of over 100 European 

plague epidemics that continued until the 18th century. The disease 

recurred in England every two to five years from 1361 to 1480. By the 

1370s England’s population was reduced by 50%. The Great Plague of 

London of 1665-1666 was the last major outbreak. The disease killed 

approximately 100,000 people, 20% of London’s population. A third 

plague pandemic started in 1855 in China and spread into India where 

10 million people died. During this pandemic, the United States saw 

its first outbreak namely the San Francisco plague of 1900-1904. In the 

period 1920 to 1926 Felix d’Herelle, co-discoverer of bacteriophages 

who worked at the Institut Pasteur in Paris, France, travelled on and off 

to South East Asia, Egypt and India to study and counteract cholera 

and plague epidemics. He isolated phages from plague infected 

rats and successfully treated many human bubonic plague victims 

(Vandamme and Mortelmans, 2019).

The causative agent ot typhus is an obligate intracellular parasitic 

bacteria, Rickettsia prowazekii, transmitted via rat and louse bites to 

man. A severe epidemic of typhus ravaged in Spain between 1489 and 

1490 during the war with the Moors over the possession of Granada; 

it hit the region again in 1557 till 1570. French emperor Napoleon 

Bonaparte’s invasion of Russia in1812 failed due to extreme cold 

weather conditions, lack of provisions, filthy daily life conditions, and 

the fact that his military died massively from typhus, then endemic 

in Poland and Russia. 

Cholera (Vibrio cholerae) pandemics occurred worldwide for centuries 

due to the use of contaminated drinking water in Europe, Asia and 

America. Belgium was hit seven times between 1832 and 1895. In 

1866 approximately 43,500 victims, equal to about 1 death per 100 

inhabitants succumbed. In the UK in 1854 London City had a cholera 

outbreak that was stopped by physician John Snow’s personal 

disabling of a contaminated public water pump by removing its 

handle. Europe was hit again in 1865-1866 by a cholera epidemic, 

originating from India and moving via the Middle East to all European 

countries and killing over 1 million people. For the first time, 

quarantine-like and public hygienic measures were introduced by 

national and local governments and were enforced by police control 

(Hempel, 2006). In India, in the 1920s Felix d’Herelle isolated phages 

from cholera victims in the slums and dropped crude phage doses 

in the village wells, an action that drastically lowered the death 

toll (Vandamme and Mortelmans, 2019). The most recent cholera 

pandemic started in Indonesia in the 1960s and moved over the 

Middle East to Africa in the 1970s. In 1991 it reappeared in Peru and 

South America and spread further worldwide with 400,000 cases. In 

1994 a cholera outbreak, in Goma, Democratic Republic of Congo, 

killed 50,000 people. The devastating earthquake in 2010 in Haiti led 

to a massive cholera outbreak that infected over 800,000 people.

In the period between 1918-1920, the “Spanish flu” pandemic, caused 

by the influenza virus H1N1, infected 500 million people around the 

globe, including people on remote Pacific islands. It originated either 

in an army camp in the state of Kansas in the USA or in a British army 

unit stationed in Etaples, North of France. Since Spanish media were 

the first to report on this mysterious pandemic disease, it became 

known as the Spanish flu. It had a high mortality rate for young adults. 

Worldwide it resulted in the deaths of 50 to 100 million people. In 

the United States there were 675,000 deaths. Despite the massive 

use of protective masks it killed more people than the 20,000 deaths 

reported during WWI. Mass troop movements and crowded living 

quarters at the end of WWI caused the virus to spread and mutate 

faster. The susceptibility of soldiers to the Spanish flu might also 

have been increased due to malnourishment, stress, lack of hygiene 

and chemical war attacks. Also improved transportation systems 

made it easier for soldiers, sailors, and civilian travelers to spread the 

disease and a vaccine was not available at that time. Figure 1 is 
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a photo taken during the 1918 Spanish flu pandemic in the US at 

the Oakland Municipal Auditorium in California that was used as a 

temporary hospital. Figure 2 is another photo taken at the Red Cross 

Emergency Ambulance Station in Washington, DC. 

Despite the current broad arsenal and wide availability of antiseptics, 

disinfectants, therapeutic phages, vaccines, antibiotics, antivirals, 

soaps, detergents, masks, and other preventative means, epidemics 

and pandemics still occur today. Well known very recent ones were 

all caused by coronaviruses, namely SARS-CoV (originating in 2002 

in Foshan, Guangdong, China), MERS-CoV (in 2013 in the Arabian 

peninsula) and now SARS-CoV-2 (in December 2019, Wuhan, Hubei, 

China). All are of zoonotic origin such as from bats, pangolins and 

civet cats (SARS) and camels (MERS). Quick and “low cost” measures 

such as wearing protective disposable masks, gloves and clothing; 

frequent hand washing; widespread and frequent use of disinfectants 

and antiseptics; observing social distance; and quarantine (lockdown, 

shelter in place) in daily and public life contributed mostly to stop/slow 

down these cocoronavirus epidemics/pandemics from spreading.

At the present time the same measures are being taken to slow down 

and hopefully stop the current coronavirus pandemic causing the 

COVID-19 disease. The worldwide intensified search for and application 

of effective vaccines and antivirals will most likely take longer than 

anticipated. But then hopefully “herd immunity” will do the job unless 

virus mutants/variants emerge that could infect the community again! 

As Louis Pasteur predicted: “The microbe will have the last word”.

To prevent/slow the spread of the current coronavirus pandemic, 

there is widespread use of antiseptics and disinfectants. They are 

being used basically in any place where humans might potentially 

be exposed to the virus. Examples are at home, shops, pubs, public 

transport, schools, offices, workbenches, streets and of course in the 

health care and medical sector. Because antiseptics and disinfectants 

are considered essential to combat the coronavirus pandemic, the 

following is a historical perspective on the development of antiseptics 

and disinfectants and some current concerns about their uses. 

3. ANTISEPTICS AND DISINFECTANTS: 

DEFINITIONS

Antiseptics are antimicrobial (bio)chemicals tested or designed 

with sufficiently low toxicity for host cells that can be applied to 

living tissues of humans such as intact or damaged skin (wounds) 

and mucous membranes to kill or inactivate microorganisms such 

as bacteria, fungi, yeasts and viruses. They can also be used on 

animal and plant tissues. Some antiseptics are true germicides, 

killing microbial cells, while others are microbiostatic and only inhibit 

microbial growth. Antiseptics reduce the chance of potential microbial 

infections, sepsis or putrefaction and subsequent disease (McDonnell 

and Russell, 1999). They are preferentially applied in pure or purified 

form in sanitation and clinical/medical settings. Some examples are 

alcohols such as rubbing alcohol, hydrogen peroxide (6%), tinctures 

of iodine, polyhexanide, and sodium hypochlorite. 

In contrast, disinfectants are antimicrobial (bio)chemicals designed 

to inactivate or kill a range of microorganisms such as protozoa, 

microalgae, bacteria, fungi, and viruses on contaminated nonliving 

material referred to as fomites. They are mostly sold in bulk and are 

frequently used in hospitals, dental surgeries, shops, pubs, restaurants, 

homes, kitchens, bathrooms and other places to disinfect walls, floors, 

benchtops, sinks, medical tools/equipment, and furniture. They are 

also used in household and industrial settings to disinfect items 

such as soiled clothing, towels, cups, doorknobs, and paper currency 

(Abad et al., 1994; McDonnell and Russell, 1999; Pope et al., 2002). The 

disinfection process prevents or reduces infection by reducing the 

number of potentially infective microorganisms. Disinfectants usually 

kill more germs than antiseptics because higher concentrations can be 

used. Examples of common disinfectants are bleach, propylene glycol, 

70% alcohol solutions, toilet soaps and aldehydes along with a range 

of oxidizing agents such as chlorine, peroxides, ozone and potassium 

permanganate. Antiseptics, although usually being more expensive 

because they consist of pure or purified preparations, are sometimes 

used as disinfectants by increasing their concentration while some 

disinfectants are used as antiseptics by reducing their concentration. 

Antiseptics as well as disinfectants are to be differentiated from 

antibiotics which act much more specifically on selected pathogenic 

bacteria, though not on viruses. Antibiotics, introduced in medical 

practice in the early 1940s, can be applied topically, taken orally or 

administered intravenously. They are still widely used in the medical 

practice to mainly treat patients already infected by a bacterial 

pathogen. Broad spectrum antibiotics are also given without knowing 

what the assumed bacterial causative agent is. Occasionally antibiotics 

are used as a prophylactic prior to a surgical intervention. The overuse 

and misuse of antibiotics has led to the rapid and widespread 

development of antibiotic resistance that has become a challenging 

issue in the medical, veterinarian and agricultural fields. In addition, 

few novel antibiotic compounds are becoming available. This situation 

is now activating and broadening interest in alternatives including use 

of vaccines, probiotics and bacteriophage therapy (Vandamme and 
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Mortelmans, 2019). Antibiotics are 

also known to disrupt the human 

microbiome with most research 

having been focused on the gut 

microbiome (Dudek-Wicher et al., 

2018). Evidence is now emerging 

from recent studies performed 

on the skin and gut microbiome 

that antiseptics and disinfectants 

may also have an adverse effect 

on the human microbiome. This 

issue will be briefly discussed in 

Section 9. 

The widespread use of antiseptics 

and antiseptic surgical methods was initiated only in the 1860-1870s 

by the English surgeon Joseph Lister (1827-1912) (Figure 3) and was 

based on Louis Pasteur’s germ theory of disease (Lister, 1867; Nutton, 

1983). Lister’s findings and procedures were initially met with criticism 

by the medical profession in the UK as well as in the USA but the tide 

would turn from the early 1880s. The awareness of the existence and 

harmful activities of certain microbes started an obsession among the 

public for cleanliness in daily life (Ashenburg, 2009). In 1879 a general 

germicide and surgical antiseptic brew was developed in the USA, and 

named “Listerine” in honor of Joseph Lister. 

4. THE MIASMA THEORY OF PUTREFACTION 

AND DISEASE VERSUS THE GERM THEORY

The acceptance of “Listerine” as the first applied antiseptic came 

after centuries of the belief in the “miasma theory of putrefaction 

and disease”. This theory was advocated in ancient times and lingered 

until the germ theory of disease was experimentally demonstrated 

by the conclusive experiments of Louis Pasteur and Robert Koch 

in the 1870s, thus finally disproving the miasma theory altogether 

(Vandamme, 2019). 

The miasma (from the ancient Greek term for “pollution”) theory held 

that infectious diseases were caused by “poisonous particles/seeds 

present in polluted air or in food” or in vapor emanating from rotting 

organic matter, known as putrefaction, or by poor hygienic conditions 

(Cippola, 1992). The Greek general and historian Thucydides (c.460-

400 BC) (Figure 4), who described the plague of Athens (typhoid 

fever) in his History of the Peleponnesian War, is considered the first 

to have stated that disease could be spread from person to person 

but also by “seeds” present 

in the air. He also noted that 

people surviving the plague 

did not catch the disease again 

(Nutton, 1983). The Roman poet 

Lucretius (99-55 BC) wrote in his 

poem De Rerum Natura (On the 

Nature of Things) that the world 

contained various “seeds” that 

could sicken a person whether 

inhaled in air or taken in with 

food. The Roman scholar and 

writer Marcus Terentius Varro 

(116-27 BC) wrote in his Rerum 

Rusticarum Libri III (Three Books on Agriculture) that swamps are to 

be avoided “since certain minute creatures that cannot be seen by the 

eyes float in the air and can enter the body and cause disease”. The 

influential Greek physician, surgeon and philosopher Aelius Galen of 

Pergamon (also named Galenus) (c.129-210 AD) (Figure 5) speculated 

further that some patients carry “seeds of fever”. He also spread the 

opinions that wound pus was important for the healing of wounds 

and that plagues were caused and spread by seeds of plague that are 

present in bad air. In his book on Epidemics he explained that patients 

may relapse during recovery because the seeds lurked in their bodies. 

Galen’s ideas lingered throughout the Middle Ages, as evidenced by 

Isodore of Seville (c.500-636 AD) who mentioned the plague bearing 

seeds in his work On The Nature of Things. Later in 1345 Tommaso 

del Garbo (1305-1370) of Bologna, Italy, also mentioned Galen’s seeds 

of plague in his book Commentaria non parum utilia in libros Galen 

(Helpful commentaries on the book of Galen). This theory is known as 

Galen’s miasma or “bad air” theory of disease transmission. 

5. EARLY STEPS TAKEN TO COMBAT 

PUTREFACTION AND INFECTIONS CAUSED 

BY “SEEDS” OR “SPORES OF DISEASE”

From the late 13th century onwards, many archives of local authorities 

and governments in towns in Italy, Spain, England and in the Low 

Countries (now Belgium and the Netherlands) testify that most 

European medieval towns were filthy places, teeming with diseases 

(Black Death or plague, leprosy, etc.) and producing a stink of “bad air” 

(Cieciezniski, 2013). Well documented are situations in cities such as 

Ghent (at that time an important European city with >60,000 people) 

and Ypres (both now in Belgium) and also Leiden and Deventer (now in 

The Netherlands). The hygienic situation deteriotated to the point that 

Figure 3: Jospeh Lister Figure 4: Thucydidis
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the local authorities decided to take measures to protect the health 

of their citizens (Boone, 2012; Coomans, 2018). Their policies were 

based on the prevailing “bad air” or “miasma theory” of Galen. City 

authorities gradually took measures to prevent “bad air“ development 

including removal of street dirt, garbage collection, improved roads, 

use of (river) water to rinse the streets, layout of simple gutters and 

primitive drainage systems, latrines and cesspits. Also stray dogs 

and - then common - pigs roaming around in the streets, immoral 

behavior, gambling, and alcohol abuse were seen as causes of 

diseases. Exercising mental health and practicing Christian beliefs 

were believed to contribute to good physical health and well being 

(Coomans, 2018). In the 14th -15th centuries, market inspection on 

quality of meat, fish and grain was also introduced. In addition fraud in 

trade transactions were also scrutinized. All these non-medical actions 

resulted in a reduction and partial prevention of health risks, and most 

were actually not ad hoc reactions on epidemics!

Contradicting Galen, some surgeons in the 13th century advocated 

that wounds needed to be cleaned from pus. They proposed the 

use of wine-soaked bandages as an antiseptic treatment, a primitive 

medical intervention. A famous example was the Italian Dominican 

friar Theodoric Borgognoni (1205-1296) who practiced medicine and 

surgery in addition to his religious duties as Bishop of Cervia. This 

enabled him to combine these functions as the private physician of 

Pope Innocent IV. With his French pupil, physician Henri de Mondeville 

(1260-1320), he also promoted the use of anaesthetics such as a 

sponge soaked in dissolved solutions of opium, hemlock, mulberry 

juice, and ivy to be held under the nose of patients. His major medical 

four volume treatise Cyrurgia covered all aspects of surgery at that 

time and broke with many traditional practices that were handed 

over via the ancient Greek and Arabic surgeons. However his theories 

and practices were bitterly opposed for several centuries to come 

(Edwards, 1976).

From the 16th century onwards the ancient miasma beliefs were 

put to the test. The first scholar to suggest that disease might be 

infectious and can be treated is the Italian polymath physician, poet, 

mathematician, geographer and astronomer Girolamo Fracastero 

(1478-1553) (Figure 6). Born in Verona, then in the Republic of 

Venice, and educated at Padua he was appointed at age 19 to the 

University of Padua, where he adhered to the philosophy of atomism 

and rejected “hidden seeds/causes/powers” as scientific base. He 

lived and practiced as a physician in Verona. Fracastero used as a 

first the latin term “fomes” (fomites in English) meaning “tinder” in 

the sense of ignition/infectious agent in his assay on contagion De 

Contagione et Contagiosis Morbis (On Contagion and Contagious 

Diseases) published in 1546. He described it as follows: “I call fomes 

such things as clothes, linen, wooden objects and things of that sort 

which though not themselves corrupted, can nevertheless preserve 

the original germs of the contagion and infect by means of these”. He 

also proposed that epidemic diseases are caused by transferable tiny 

particles or “spores of disease” that could transmit infection by direct 

or indirect contact or even without contact over long distances. He 

gave a first description of typhoid disease. Also the name syphilis is 

derived from Fracastero’s 1530 epic poem Syphilidis sive Morbi Gallici 

(Syphilis or the French Disease), about a shepherd boy named Syphilus 

who insulted the Greek god Apollo, and was punished by Apollo with 

this horrible disease. In this poem a cure was suggested based on 

Figure 5: Galenus Figure 6: Giramalo Fracastero
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mercury and guaiaco, a tropical wood resin, indicating an antiseptic 

activity. A portrait of Fracastero, now in the National Gallery in London, 

UK, has been attributed to the renown Italian painter Titian (c. 1528). 

Speculation goes that Titian had painted his portrait in exchange 

for syphilis treatment. A bronze statue was erected in his honor by 

the citizens of Padua and his native town Verona commemorated its 

famous son with a marble statue in 1559. A lunar crater Fracastorius 

has been named after him. His spores of disease theory lingered 

for over 3 centuries before being superseded by the germ theory. 

The origin of the spores of disease was then unknown and belief in 

spontaneous generation was common, even by scholars till the end of 

the 18th century (Vandamme, 2019). Gradually these spores of disease 

became tangible and visible. 

The German Jesuit, scholar and polymath, Athanasius Kircher (1602-

1680) (Figure 7), who spent most of his lifetime in the 1650s in Rome, 

was struck by the many victims of the 1656 bubonic plague epidemic. 

As early as 1646, he had studied diseases by investigating the blood 

of plague victims, using a simple microscope. In his book published in 

1658 Scrutinium Physico-Medicum Contagiosae Luis, Quae Pesti Dicitur 

(A Physico-Medical Examination of the Contagious Pestilence Called 

the Plague), he wrote about the presence of little worms in the blood 

and concluded that the plague disease was caused by those small 

organisms. What he observed were most probably red or white blood 

cells rather than the bacterial plague agent Yersinia pestis. He also 

proposed measures to prevent the spread of 

disease such as quarantine, burning clothes 

of the infected individuals and wearing 

facemasks to prevent the inhalation of such 

little worms. 

The then nascent germ theory of disease 

was endorsed by the French physician and 

writer Nicolas Andry de Bois-Regard (1658-

1742). His medical work led to his book De 

la génération des vers dans les corps de 

l’homme, published in 1700, and translated 

into English in 1701 as “An Account of the 

Breeding of Worms in Human Bodies”. The 

book described his experiments with the 

microscope based on the earlier work of 

Antonie van Leeuwenhoek (1632-1723). 

Unlike van Leeuwenhoek his purpose was 

specifically medically oriented and his experiments led him to believe 

that the microorganisms he called “worms” were responsible for 

smallpox and other diseases. 

During the years 1714 to 1721, Richard Bradley (1688-1732), later to 

become the first Professor of Botany at Cambridge University, UK, 

proposed a unified living agent theory for the cause of infectious 

diseases of plants and animals and of the human plague. He called 

all these infections “pestilential distempers”. His theory was based 

on his experimental studies of plants and their diseases and from 

microscopic observation of “animalcules” in dif ferent naturally 

occurring and primitive laboratory conditions. He concluded that 

there was a microscopic world of poisonous insects that lived and 

reproduced under the appropriate conditions and that infectious 

diseases of plants, animals and humans were caused by such small 

insects. However his “living agent cause” of infectious diseases was 

not accepted by his scientific colleagues (Santer, 2009).

A few decades later, a famous medical practitioner, the Austrian 

Marcus Antonius von Plenčič (1705-1786) made careful observations of 

infectious or contagious human diseases. In applying a rigorous logic, 

he developed a remarkable theory of the nature of contagion stating 

that specific living animalcules were responsible for specific diseases. 

He was one of the first to recognize the etiological significance of van 

Leeuwenhoek’s animalcules. Plenčič explained his theory in his book 

Opera medico-physica (Medical-Physical 

Works) of 1762. He believed that contagious 

diseases were caused by microorganisms, 

which he called “animalcula minima ” 

or “animalcula insensibil ia ”.  He stated 

“these microorganisms are both specific 

and constant: a given animalcule always 

causes the same disease, and attacks a 

specific host; they are carried over by the 

air as the means of infection”. He named 

them materia animat, miasma animatum, 

miasma verminosum, seminia animata, and 

principium aliquod seminale verminosum, 

emphasizing his conviction of the animal 

nature of the microorganisms involved. 

Their speed of reproduction accounted 

for why a minute amount of an inoculum 

(as of smallpox) can cause disease. He also 

noted the incubation period in infectious 

diseases and discussed the possibility that 
Figure 7: Athanasius Kircher
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microorganisms might have periods of 

latency, after which, when conditions 

having become more suitable, they might 

resume their pathogenic activity. He was 

aware of disposition towards a specific 

disease, immunity (including the effect 

from a previous attack), mixed infection, 

and what is now called antibiosis and 

chemotherapy.  In  recommending 

his theor y,  Plenčič suggested the 

use of remedies acting directly upon 

the microorganisms, among them 

antihelmintics and antiseptics, mostly 

toxic compounds based on heavy metals. 

His etiological theory allowed all the 

contagious diseases of man (including 

smallpox, plague, and scarlet fever), 

animals (including cattle plague), and 

even plants (for example wheat rust) to be considered on a common 

basis (Rosen, 1958; Peller, 1963; Porter, 1999). 

Also the Italian entomologist Agostino Bassi de Lodi (1773-1856) 

was among the first to prove that a disease was caused by a 

microorganism. He demonstrated experimentally in the period 1808 

to 1813 that a “vegetable parasite” caused a disease in silkworms, 

known as “muscardine” or “calcinaccio” that devastated the French 

silk industry at that time. The vegetable parasite is now known as 

the entomopathogenic fungus Beauveria bassiana named after Bassi 

(Porter, 1973). It is in use nowadays as a biological insecticide to control 

a number of pests caused by termites, thrips, whiteflies, aphids and 

different beetles. Again this “living agent cause” theory, whether 

named for animalcules, little worms, poisonous insects or vegetable 

parasites of infectious diseases was not accepted by contemporary 

scientists of the 18th and early 19th century (Santer, 2009).

6. PIONEERS OF ANTISEPTIC AND 

DISINFECTANT PROCEDURES IN THE 19TH 

CENTURY

An early pioneer of real antiseptic procedures was the Hungarian 

physician Ignaz Philipp Semmelweis (1818-1865) (Figure 8). He 

became an Assistant to Professor Johann Klein in the First Obstetrical 

Clinic of the Vienna General Hospital in 1846, where medical students 

and doctors were trained. He had 

noticed that the doctors’ ward had three 

times the mortality of the midwives’ 

wards, known as Second Obstetrical 

Clinic to instruct midwives only. He 

found that the incidence of child bed 

fever, also known as puerperal fever, 

which was a common and often fatal 

disease in hospitals, could be drastically 

lowered by introducing hand washing as 

a means to disinfect obstetrical clinics. 

The causative agent of the disease is now 

known to be Streptococcus pyogenes. 

Semmelweis made the connection 

between high puerperal fever cases 

following examination of delivering 

women and births assisted by doctors 

and medical students as compared to 

the low number of cases when assisted by midwives. Assuming that 

puerperal fever was a contagious disease caused by some unknown 

“cadaverous material” he proposed in 1847 that doctors wash their 

hands with chlorinated lime water (calcium hypochlorite) after 

autopsy work and before examining pregnant women. This simple 

hand washing action resulted in a sudden reduction in mortality rate 

from 18 % to 2.2 % within one year (Hanninen et al., 1983). 

Hand washing as hygienic action was till then not done as water was 

supposed to penetrate the skin and cause an increase in diseases. 

During plague epidemics in the 15th and 16th centuries and up 

into the 18th century, use of water and bathing was forbidden or 

discouraged since it was believed that water opened the skin and 

body for “bad air” to enter. Perfumes were used instead by the rich and 

hands and face were occasionally wiped off. Rather than wash, rich 

people changed clothes. This attitude would change only gradually 

in the 17th-18th centuries when water became perceived as being 

beneficial to the skin. This led eventually to the installment of primitive 

collective water supply systems such as for example water pumps, 

canals and aquaducts in the main cities (Ashenburg, 2009; Coomans, 

2018). 

Soap containing salts of fatty acids derived from plant oils or animal fat 

was a luxury product till the mid 1800s. Industrially manufactured bar 

soaps became available only in the late 1800s (Cavitch, 1994). Soap-like 

materials based on burnt wood ashes and animal or plant oils were 

Figure 8: Ignaz P. Semmelweis
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known in the Ancient Middle East (Babylon and Egypt) since 2800 BC 

and scented variants were in use in bathing and for wool weaving 

(Levey, 1958). Romans used it later as pomade for hair and preferred 

to clean their body via massage of the skin with oil. In the Middle 

East Islamic Golden Age (8th -4th centuries) industrial processes for 

soap making were developed mainly based on olive oil. In Medieval 

Europe soapmakers were active in Italy and Spain from 600 to 800 AD 

onwards and in England since 1200 AD. Overall European soap was 

produced with animal fat and had an unpleasant smell. In France soap 

manufacturing by artisans started in the 15th century in the region 

of Marseille and from the 16th century onwards vegetable oils were 

used, providing a pleasant smell. It remained a luxury product for the 

wealthy class till the 1870s (Cavitch, 1994; Butler, 2016).

It is of interest to note that Semmelweis’ observations on hand 

washing practice conflicted with the established scientific and 

medical opinions of the time and his ideas were rejected by the 

medical community. In addition he could not offer an acceptable 

scientific explanation for his findings and practice! Semmelweis’ 

simple practice of handwashing earned widespread acceptance only 

years after his death (Newsom, 1993; Best and Neuhauser, 2004).

However the tide was turning with the help of outsiders. The English 

physician John Snow (1813-1858) who had his practice in Soho, 

London, UK, was one of the first to use ether (diethylether), amylene 

(2-methyl-2-butene) and chloroform in the late 1840s as anesthetics 

allowing patients to undergo surgical and obstetric procedures 

without the usual pain and 

distress. Chloroform was easiest 

to apply but was seen at that time 

as unethical by most physicians 

and by the Church of England. 

However when on 7 April 1853 

Queen Victoria asked John Snow 

to administer chloroform during 

the delivery of her eighth child, 

Leopold, medical acceptance of 

his practice started to grow and 

he became highly respected. John 

Snow was also skeptical about 

the then still dominant theory 

that diseases such as cholera and 

plague were caused by pollution 

or bad air. Nevertheless - based 

on his own direct observations of 

cholera patient cases - his chemical and microscopic examination of 

water samples did not show or prove any danger. And yet - based 

on the spreading pattern of the cholera outbreak in 1854 in his Soho 

neighborhood - he could localize the source of the outbreak to be a 

public water pump situated in Broad Street, London. He convinced 

the local authorities to allow him to remove the handle to disable 

the pump, a simple action that ended the outbreak soon. Snow used 

maps to illustrate the cluster of cholera cases and statistics to proof a 

relation between water quality and cholera poisoning cases (Hempel, 

2006). He showed that the regional water supply companies were 

taking water from sewage polluted sections of the Thames River and 

delivered it, for instance via public pumps to the homes, resulting in 

the incidence of cholera outbreaks. These events led to the founding 

of the science of epidemiology, to a general improvement in public 

health and to fundamental changes in waste and water handling 

systems.

7. IMPACT OF JOSEPH LISTER (1827-1912): 

REAL PIONEER OF ANTISEPTIC SURGERY 

The famous French chemist and microbiologist Louis Pasteur 

(1822-1895) (Figure 9) finally disproved the miasma theory and 

spontaneous generation and confirmed the germ theory of infectious 

disease in 1861, a time too late for Semmelweis and Snow to support 

their important but contested findings and contributions (Vandamme, 

2019). Till that time the renowned French naturalist Felix A. Pouchet 

(1800-1872) challenged and opposed the views and findings of Pasteur 

with his “heterogenesis” concept, 

stating that living things and 

germs originate from inanimate 

matter, air, unrelated organisms 

or once living organisms (Farley 

and Geison, 1974; Vandamme, 

2019). Also German physician 

an d  mi c ro b i o l o g is t  R o b er t 

Koch (1843-1910) significantly 

contributed with his “postulates”, 

providing in 1876 a logical proof 

of the germ theory of disease 

and in identifying the causative 

bacterum of anthrax namely 

B a c i l l us  a nt h ra c is  ( in  1877), 

tuberculosis (in 1882) and cholera 

(in 1884). Even he was heavily 

opposed by a Bavarian chemist Figure 9: Louis Pasteur
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and hygienist, Max Joseph von Pettenkofer (1818-1901), Director of 

The Institute of Hygiene in Munich, Germany. Although being an 

influential and correctly being a proponent of good hygiene, clean 

water provisions in cities, fresh air and proper sewage disposal he 

did not believe the novel concept that bacteria were a main cause 

of diseases and came into personal conflict with the famous Koch 

(Locher, 2007). 

In this frictional climate, it was the English surgeon Joseph Lister who 

introduced hygienic methods in surgery in the late 1860s with great 

success, admitting that he could build on Pasteur’s findings. Lister 

was the son of Joseph Jackson Lister (1786-1869) who improved the 

quality of microscopes by introducing achromatic object lenses. Lister 

initially studied botany at University College, London, but switched 

to medicine and graduated with a Bachelor in Medicine, entering 

the Royal College of Surgeons at the age of 26. In 1854 he became 

first assistant of renown surgeon James Syme at the Royal Infirmary, 

University of Edinburgh, Scotland, and was then appointed as Regius 

Professor of Surgery at the University of Glasgow, Scotland, where 

he became aware of Pasteur’s work on food spoilage by microbes. 

Pasteur had suggested three methods to eliminate these: filtration, 

heating and exposure to chemical antiseptic solutions. Hospital wards 

at that time were only occasionally aired for short periods of time as 

a precaution against the spread of infection via miasma or bad air. 

Despite Semmelweis’ earlier advice, hospitals practiced surgery under 

very unsanitary conditions, with surgeons referring to the good old 

surgical stink and taking pride in the blood and dirt stains on their 

operating gowns as a proof of their experience (Fitzharris, 2017). While 

in Glasgow, Lister decided to use Pasteur’s findings to treat wounds. 

Since filtration and heating were not suitable or too dangerous to 

treat human skin and tissue, he experimented in 1865 with a range 

of antiseptic products that were then in use, such as wine, diluted 

vinegar, quinine, turpentine and diluted nitric acid. However success 

was variable since none were able to counteract pus formation 

and inflammations mainly due to application after inflammation 

and putrefaction of tissue had already started. He looked for new 

compounds such as sodium permanganate and carbolic acid (phenol), 

and tested them preventively and directly on the human skin or tissue. 

Lister had remembered that at a sewage treatment plant in Carlisle, 

carbolic acid was in use to lower the stench of the air of rotting 

garbage and that of the fields that were irrigated with sewage water. 

This suggestion was made to the sewage plant engineers by Professor 

Frederick Crace Calvert (1819-1873) chemist at the Royal Institute of 

Manchester. It was found that carbolic acid also killed the protozoal 

Figure 10: Lister’s spray apparatus
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parasites of the cattle that grazed on the fields and pastures. Lister 

refined his carbolic acid applications, so it could be used before and 

during operations and added it to wound dressings and bandages. 

He also used it to sterilize medical instruments and instructed medical 

personnel to wash hands and to wear gloves. He also developed a 

spray apparatus to disinfect the air in the surgery room. Figure 10 

illustrates the spray apparatus that was used by Lister to deliver 

carbolic acid during a surgical procedure.These applications were 

very successful and were seen as a real breakthrough. He published 

his results in 1867 in the authoritative The Lancet (Lister, 1867). He 

returned in 1869 to Edinburgh University as successor of Professor J. 

Syme and continued improving methods of antisepsis, yet he was still 

criticized by the medical profession. In 1876 he traveled to the USA 

on a lecturing trip where his lectures and methods were initially seen 

as charlatanism. However he convinced Professor Henry J. Bigelow 

of Harvard University, Director of Massachusetts General Hospital in 

Boston, who was a strong advocate to use ether as an anesthetic 

in surgery, of the merits of his antiseptic methods. Also Danish-

born American physician Henry J. Garrigues (1831-1913) introduced 

antiseptic obstetrics in New York Maternity Hospital, USA, in the 

1880s based on Lister’s work. In 1877 Lister returned to King’s College 

Hospital in London as Professor in Clinical Surgery.

Pasteur and Lister had corresponded since 1871 but met first in 

person only in 1878. At Pasteur’s 70th birthday celebration in Paris in 

December 1892, Lister gave a praising speech about the life saving 

benefits of Pasteur’s research while minimizing his own contributions. 

In 1883 he was elected President of the Clinical Society of London and 

from 1895 to 1900 he was president of the Royal Society. He received 

numerous honors and awards. The UK Discovery expedition of 1901-

1904 named the highest peak Mount Lister in the Royal Society Range 

in Victoria Land, Antarctica. He died on 10 February 1912 at the age of 

84 at his country home in Walmer, Kent, UK. 

The slime mold Listerella first described in 1906, and the bacterial 

genus Listeria described in 1927 with the well known foodborne 

pathogen Listeria monocytogenes species, causing listeriosis were 

named after Lister (Radoshevich and Cossart, 2018). In daily life even 

today, his name is reflected in the popular Listerine™ mouthwash, 

available since 1879 in shops in the USA and eventually around the 

world!

8. FROM LISTERINE™ TO OTHER 

ANTISEPTICS AND PERSONAL CARE 

PRODUCTS

From the 1880s a growing awareness of the existence and bad 

activities of certain microbes had initiated an obsession among the 

general public towards increased cleanliness and tidiness in daily 

life (Ashenburg, 2009). A new generation of cleaning and personal 

hygiene products based on Lister’s carbolic acid emerged on the 

market. Chemist and medical doctor Joseph Joshua Lawrence had 

attended Lister’s lecture in 1876 at the International Medical Congress 

in Philadelphia, Pennsylvania, USA. By being inspired by Lister, 

Lawrence concocted his own antiseptic brew in 1879 in St. Louis, 

Missouri, USA. His alcohol (27%) based formula consisted of eucalyptol, 

menthol, methyl salicylate and thymol, a commercial secret that he 

named “Listerine” in honor of Lister. It was to be used as a general 

germicide and as a surgical antiseptic. He licensed his formula to the 

local pharmacist Jordan Wheat Lambert in 1881. Lambert started the 

Lambert Pharmacal Company, marketing Listerine. Lambert sold it 

initially as an antiseptic, as a floor cleaner and even as a medicine 

to treat gonorrhea. In 1895 he advocated this product to dentists 

for oral care and since then it became immortal. By the 1920s it was 

successfully advertised as a solution for chronic halitosis (bad breath). 

In 1955 the Lambert Company merged with Warner-Hudnut Company 

and became the Warner-Lambert Pharmaceutical Company that 

was acquired by Pfizer Company in 2000. Another attendant of the 

Philadelphia Congress of 1876 was Robert Wood Johnson. With his two 

brothers Johnson started mass production of sterile bandages and 

sutures. The resulting company was called Johnson & Johnson now 

known as J&J that is still producing and selling Listerine™. 

Currently a range of antiseptics and disinfectants are commonly used 

in medical settings as well as in personal care, cosmetic, sanitary and 

household products. Examples are: alcohols (such as ethanol and 

isopropanol), chlorohexidine-gluconate, octenidine dihydrochloride, 

hydrogen peroxide solutions, iodine-based solutions, polyhexanide 

(polyhexamethylene biguanide, PHMB), sodium hypochlorate 

solutions and several more. Whether microbes develop resistance 

towards antiseptics and disinfectants is not sufficiently documented 

at this time. However, with the current use of antiseptics and 

disinfectants on a global scale during the coronavirus pandemic it is 

expected that evidence should be forthcoming whether this extensive 

use will lead to microbial resistance. The concentration range of the 

application and frequency of application may well play a role in the 

potential development of microbial resistance. It should be pointed 

out that several antiseptic formulations are also in use as disinfectants 

but at higher concentrations. 
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Whether cross resistance exists between dif ferent types of 

antimicrobials (antiseptics, disinfectants, antibiotics and other 

antimicrobial agents) is not known and deserves more attention and 

further investigation (Dhillon et al., 2015; Westgate et al., 2016). Because 

of the now universal use of not only antiseptics but also disinfectants 

and other antimicrobial agents, their environmental impact should 

urgently be investigated. In addition with the increasing revelations 

that antibiotics have an adverse effect on the human microbiome, 

coming mainly form studies with the gut microbiome, evidence 

has been emerging that antiseptics/disinfectants may disrupt the 

microbiome of the healthy skin and the human gut. This is briefly 

discussed in the following section. 

9. DO ANTISEPTICS AND DISINFECTANTS 

HAVE THE ABILITY TO DISRUPT THE HUMAN 

MICROBIOME?

The skin is a complex ecosystem composed of diverse microbial 

habitats that are colonized by bacteria, fungi and viruses as well 

as mites that may exhibit symbiotic relationships. Many of these 

microorganisms are harmless and may in some cases provide vital 

functions that are not coded for by the human genome (Grice 

and Segre, 2011). The recently developed genomics approaches 

to characterize the skin have revealed a much greater diversity of 

organisms compared to the what was once the culture-based 

methods. The 16S ribosomal RNA metagenomics sequencing method 

has revealed that the skin is populated by many different taxa, their 

composition being dependent on the body site. Disruption of the 

skin microbiome was reported in a recent publication by SanMiguel 

et al., (2018) after acute exposure of three antiseptics, ethanol, 

povidone-iodine and chlorhexidine, applied to the forearm and 

back. The disruption was highly dependent on personalized and 

body site-specific colonization signatures. In addition, the magnitude 

of the disruptive effect was influenced by the type and abundance 

of particular bacterial inhabitants. It was also shown that members 

of the skin microbiota present in low abundance were more likely 

to be displaced and replaced by the most abundant taxa prior to 

treatment. In another study by Wallen-Russell (2019) the effect of 

the use of synthetic chemical ingredients in modern cosmetics was 

reported to cause damage to the skin microbiome. In the Wallen-

Russel publication no specific antiseptics were identified but it is well 

known that several ingredients are added to cosmetics to prevent 

microbial contamination. 

As far as disinfectants are concerned, a recent article revealed that 

exposure of children to household cleaning disinfectant products 

may alter their gut microbiota that may lead to them being 

overweight (Differding and Mueller, 2018). The well known antiseptic/

disinfectant Triclosan is also raising concerns for its overuse and is 

gradually being banned not only for potential cross resistance with 

other antimicrobials but also because it is known to elicit adverse 

health effects such as alteration of hormonal regulation and it might 

be harmful to the immune system (Dhillon et al., 2015; Westgate et 

al., 2016; Weatherly and Gosse, 2017). The presence of Triclosan in 

hand sanitation products may also have an adverse effect on the 

skin human microbiome. These new revelations about antimicrobial 

agents, whether antiseptics, disinfectants and antibiotics, having 

an adverse effect on the human microbiome should cause concern 

over the overuse, especially now during the coronavirus pandemic, 

of these chemicals and deserves further investigation. Finally a 

recent publication (Sonnenburg and Sonnenburg, 2019) entitled 

“Vulnerability of the Industrialized Microbiota” describes how changes 

in our daily life such as cleanliness, diet, and life style may have a 

negative impact on the human gut microbiome that may lead to 

serious health problems.  Ã
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11. LEGENDS TO FIGURES AND COPYRIGHT 

INFORMATION
Figure 1: 1918 Spanish flu pandemic. Photo of the Oakland Munipical 

Auditorium in California in use as a temporatry hospital. Copyright 
available because it is in the Public Domain in the United States.

Figure 2: 1918 Spanish flu pandemic. Photo of a demonstration at the Red 
Cross Emergency Ambulance Station in Washington DC. Copyright 
available because it is in the Public Domain in the United States.

Figure 3: Jospeh Lister. Creator: Wellcome Library, London. Copyright 
available under Creative Commons Attribution only License CC BY 4.0. 
http://creativecommons.org/licenses/by/4.0/.

Figure 4: Thucydidis. Copyright available under Wikimedia Commons.

Figure 5: Galenus. Copyright available under the Creative Commons 
Attribution 4.0 Internatonal license.

Figure 6: Giramalo Fracastero. Creator: Wellcome Library, London. Copyright 
available under Creative Commons Attribution only License CC BY 4.0. 
http://creativecommons.org/licenses/by/4.0/

Figure 7: Athanasius Kircher. This work is in the public domain in the United 
States because it was published (or registered with the U.S. Copyright 
Office before January 1, 1925.

Figure 8: Ignaz P. Semmelweis. The official position taken by the Wikimedia 
Foundation is that “faithful reproductions of two-dimensional public 
domain works of art are public domain”. This photographic reproduction 
is therefore also considered to be in the public domain in the United 
States.

Figure 9: Louis Pasteur. Copyright available under Wikimedia Commons.

Figure 10: Lister’s spray apparatus. The official position taken by the 
Wikimedia Foundation is that “faithful reproductions of two-dimensional 
public domain works of art are public domain”. This photographic 
reproduction is therefore also considered to be in the public domain in 
the United States.

Note: This article is an update and extension of a text that appeared in 

the Belgian Society for Microbiology (BSM) eNewslettter, September 

2018, pages 1-9 with following reference. Vandamme, E.J., 2018. From 

Girolomo Fracastero to Joseph Lister: Pioneers of antiseptic procedures 

in medical and sanitary practice and beyond! 

Permission granted by BSM; https://belsocmicrobio.be/newsletter-

september-2018.
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Due to cancellation of the 2020 SIMB Annual Meeting it is resolved that the 2020 awardees will be recognized at the 
2021 SIMB Annual Meeting in Austin, Texas:

Charles Thom Award – Nancy Keller • University of Wisconsin

Charles Porter Award – Debbie Yaver • Novozymes

Waksman Outstanding Teaching Award – Rajesh Sani • South Dakota School of Mines

SIMB Fellows – Jonathan Mielenz, White Cliffs Biosystems, Krishna Madduri, Cortera

SIMB Young Investigator Award – Kang Zhou

To acknowledge the 2020 Annual Meeting chair, Adam Guss, annual meeting program committee and session 
conveners for developing excellent technical sessions and who are invited to participate in the 2021 annual 
meeting.

To acknowledge Mark Berge, AstraZeneca and Tim Cooper, Novozymes, for presenting the virtual workshop 
“Fermentation Basics” in lieu of the traditional workshop held onsite during the Annual Meeting.

SIMB Annual Meeting Acknowledgements
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members

President Steve Decker, 
NREL

Past President Jan Westpheling, 
University of Georgia

President-elect Noel Fong, 
Nucelis

Treasurer Laura Jarboe,  
Iowa State University

Secretary
Elisabeth Elder,  
Georgia Southwestern 
State University

Directors Katy Kao,  
San Jose State 
University

Priti Pharkya,  
Genomatica.

Tiffany Rau,  
Rau Biotech

Rob Donofrio, 
Neogen
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Microbiota Current Research and Emerging Trends
Takashi Matsumoto and Yoshio Yamaoka (Editors) 
ISBN: 978-1-910190-93-7 (paperback) ISBN: 978-1-910190-94-4 (ebook)
2019
Caister Academic Press, Norfolk, UK

by Elisabeth Elder

In Microbiota Current Research and Emerging Trends the editors, 

Takashi Matsumoto and Yoshio Yamaoka, brought together an 

international group of experts to provide an overview of the 

bacteria, archaea, viruses, and eukaryotes that compose the 

human microbiota. The first chapter was contributed by Nuria 

Salazar, Sonia González, Alicja M. Nogacka, David Rios-Covián, Silvia 

Arboleya, Miquel Gueimonde, and Clara G. de los Reyes-Gavilán 

who represent institutions in Spain. After defining microbiota as the 

microbial community in the human intestine and microbiome as 

their genomes, they point out the importance of next-generation 

sequencing (NGS) methods in studies of microbiota and how NGS 

shows the impacts of age and diet on the microbiota. This chapter 

focuses on adulthood to old age along with diet and lifestyles. The 

second chapter was contributed by Yuichiro Yamashiro, Ravinda 

Nagpal, Hiromichi Shoji, Naoto Nishizaki, and Satoru Nagata who 

represent institutions in the United States and Japan. This chapter 

points out that the gut microbiota of a woman during pregnancy 

can be influenced by weight gain, antibiotic exposure, hygiene and 

social condition, bacteria in amniotic fluid, smoking, and gestational 

metabolic abnormalities. It also points out that the gut microbiota 

in the child may be influenced by delivery (C-section or vaginal) 

and feeding (breast or formula), intensive care at birth, antibiotic 

exposure, weight at birth, gestational age, and high-fat mother’s 

milk. The microbiota generally becomes established by 3 months 

of age then fluctuates in the child but becomes stabilized between 

the ages 3 and 19 remaining so until the end of life. If dysbiosis 

occurs, meaning the microbiota changes to aberrant bacterial 

communities, diseases can develop much later in life. The third 

chapter was contributed by Yuichiro Yamashiro, Hiromichi Shoji, 

Naoto Nishizaki, and Satoru Ngata who represent institutions in 

Japan. This chapter covers dysbiosis early in life which includes less 

diverse gut populations, higher populations of potential pathogens, 

and lower populations of health-related commensal organisms. 

Changes in the microbial population are related to obesity which in 

turn contributes to cardiovascular disease, type 2 diabetes mellitus, 

and cancers including lung, breast, uterine, and ovarian. Premature, 

low-birth-weight babies who are often born by C-section have 

decreased exposure to the mother’s microbiota, increased antibiotic 

treatments, and prolonged exposures to hospital environments, are 

prone to dysbiosis which may result in necrotizing enterocolitis or 

sepsis. Infants delivered by C-section are also prone to allergies. Use of 

probiotic supplements has been proposed to alleviate the dysbiosis. 

The fourth chapter was contributed by Bernardo Petriz, Filipe 

Moura, and Octávio Franco who represent institutions in Brazil. This 

chapter points out the diversity of the microbiota including bacteria, 

archaea, non-pathological viruses, and eukaryotes which interact 

symbiotically and are involved in maintaining the host homeostasis, 

maturation of the immune system, protecting against pathogens, 

digestion, plus providing vitamins, short-chain fatty acids, and 

amino acids. Many factors influence microbial modulation including 
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antibiotics, diet, pathogens and toxins, gender, genetics, age, and 

physical exercise. Linking the influence of the microbiota profile with 

host health has been dependent of metagenomics and is becoming 

more dependent upon metaproteomics and metabolomics. 

Chapter five was contributed by Surajit Pathak, Suhanya Veronica 

Prasad, Francesco Marotta, Woo-Sik Jeong, Ramachandran 

Murugesan, and Antara Benjaree who represent institutions in 

India, China, and South Korea. This chapter presents information 

on the role of gut microbiota in neurodevelopment. The microbes 

produce metabolites, cytokines, peptides and neurotransmitters 

which alter the response of the brain through neural and humoral 

pathways that regulate brain development, function, behavior, and 

mood. Age-related immunosenescence results from in low-grade 

inflammation in the gut that causes undesirable changes in the 

gut microbiota. In addition, the spectrum of antibiotics used along 

with dosage, duration of use, and route of administration can cause 

a reduction in diversity of the microbiota which has been linked 

to attention deficit hyperactivity disorder, depression, anxiety, 

Alzheimer’s disease, and schizophrenia. Maternal viral infections 

during pregnancy have been shown to be related to the offspring 

developing autism, schizophrenia, and other neurodevelopmental 

disorders. Conversely, having a fiber rich diet supports and restores 

diverse microbiota which has been linked to production of short 

chain fatty acids as well as overcoming imbalance gut-brain 

communication. Probiotics can be developed for particular diseases 

and are shown to exhibit antimicrobial, anticancer, and antitumor 

effects. Chapter six links oral health with neurological diseases. This 

chapter presents information on the diversity of organisms in the 

mouth including large populations of Streptococcus, Actinomyces, 

Fusobacterium, Haemophilus, and Porphyromonas.

People with Alzheimer’s disease frequently have about 7 times 

higher populations of oral pathogens than people without the 

disease. Streptococcus mutants are causes of hemorrhagic strokes. 

Localized inflammations caused by oral bacteria that produce 

interleukin 6 and interleukin-1β have been linked to Parkinson’s 

disease and Alzheimer’s disease. Oral pathogens have been 

linked to clot formation in blood vessels supplying the brain. This 

blockage can destroy myelin in the axons of the brain stem with 

the amount of myelin destroyed being linked to the severity of 

multiple sclerosis symptoms. If a variety of oral bacteria including 

Staphylococcus aureus, Bacteroides, Haemophilus inf luenzae, 

and Neisseria meningitidis spread from the mouth and bind to 

Toll-like receptors increased activity of astrocytes and microglia 

results in increased production of cytokines. The cytokines 

kill cells which results in brain abscesses. Oral bacteria such as 

Aggregatibacter actinomycetecomitans, Fusobacterium nucleatum, 

and Treponema denticola have been linked to brain aneurysms. The 

final chapter was written by Vo Phuoc Tuan, Boldbaatar Gantuya, 

Takashi Matsumoto, and Yoshio Yamaoka who represent institutions 

in Japan, Vietnam, and the United States. This chapter reviews the 

impacts of the mode of delivery of a baby, the age of a person, the 

diet of a person, and the use of antibiotics in the onset of dysbiosis. It 

then reviews the normal microbiota of the esophagus, stomach, and 

colorectum. The chapter then shifts to the gut microbiota present in 

gastrointestinal tract cancers. The data discussed were from studies 

in international publications. Esophageal cancer is the eighth most 

common cancer and causes approximately 5% of cancer-related 

deaths worldwide. Underlying causes are prolonged exposure to 

acid from the stomach and bile salts from the duodenum. Bacteria 

frequently involved fit into two groups. Type I are Gram positive 

bacteria in the Firmicutes phylum and Streptococcus genus; Type 

II are Gram negative bacteria in the Bacteroidetes, Proteobacteria, 

Fusobacteria, and Spirochaetes phyla. Gastric cancer is the fifth 

most common cancer and the third most common cause of 

cancer-related death worldwide. Helicobacter pylori were found in 

up to 89% of the gastric cancers studied. Other organisms found 

included a variety of organisms such as H. cinaedi, H. mustelae, 

Campylobacter hyointestinalis, Escherichia/Shigella, Nitrospirae, 

Burkholder fungorum, Peptostreptococcus, Streptocoos anginosus, 

and Dialister pneumosintes. The role of bacteria in this type 

of cancer is still under question. Colorectal cancer is the third 

most commonly diagnosed malignancy and the fourth leading 

cause of cancer death in the world. In the early cases diagnosed, 

the bacteria thought to be involved were only those that could 

be cultured which skewed the results. Escherichia coli  was 

listed as the common cause. Metagenomic studies indicate the 

involvement of Fusobacterium nucleatum, Bacteroides fragilis, 

Enterococcus faecalis, Streptococcus bovis, Clostridium septicum, 

and E. coli as potential causes. Most likely colorectal cancer is a result 

of changes in the gut microbe community rather than a specific 

organism. Future studies will focus on how the microbiota can 

be used to identify people more likely to develop gastrointestinal 

caners, to predict the clinical outcome, and to develop potential 

treatments.

This was a very interesting book. It points out that microbiota are 

involved in anxiety, depression, schizophrenia, Alzheimer’s disease, 

Parkinson’s disease, and multiple sclerosis. It also points of the roles 

of microbiota in allergies and obesity. The book shows that prenatal 

exposures can impact overall health throughout a person’s life. It 

will be of interest to a broad group of people including physicians, 

psychiatrists, nutritionists, immunologists, and environmental 

microbiologists. It is well written with good continuity between the 

chapters. Each chapter is supported by effective illustrations and 

charts plus an extensive reference list.
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APR. 25–28, 2021

Symposium on Biomaterials for 
Fuels and Chemicals 

Hilton Portland • Portland, OR

https://www.simbhq.org/sbfc/

AUG. 8–11, 2021

SIMB Annual Meeting & 
Exhibition 2021 

Austin Marriott • Austin, TX

https://www.simbhq.org/annual/

NOV. 7–10, 2021

RAFT® 2021 

Hyatt Regency Coconut Point • 
Bonita Springs, FL

https://www.simbhq.org/raft/

JAN. 30–FEB. 1, 2022

Industrial Microbiology Meets 
Microbiome (IMMM) 

Hotel Palomar • San Diego, CA

https://www.simbhq.org/immm/

SIMB MEETINGS



The latest Corporate Member survey indicated that the 
SIMB Career Center was a top benefit of SIMB Corporate 
Membership.

COMPANIES/ORGANIZATIONS
Job posting rates for one, three and ten 30-day online 
packages provide significant discounts for SIMB 
corporate members. 

Additional fee based enhancements to job postings can 
include 

- Job Posting Videos, 

- Social Recruiting and 

- “Featured jobs” offering prominent visibility to job 
seekers

SIGN UP FOR SIMB 
CORPORATE MEMBERSHIP 
TODAY!
https://www.simbhq.org/corporate-membership/ or 
contact: Jennifer Johnson, Director of Member Services, 
Jennifer.johnson@simbhq.org

INDIVIDUAL MEMBERS
If you are seeking a position, post your resume, apply 
for jobs and receive job alerts.

Complimentary 
enhancements:
Career Learning Center includes video and written 
presentations designed to instruct and entertain.

Additional fee-based 
enhancements include:
- Career Coaching 

- Resume Writing 

- Reference Checking

SIMB PLACEMENT 
COMMITTEE
For assistance with job postings at all SIMB meetings, 
the Career Workshop held during the SIMB Annual 
Meeting, navigating the Career Center site, or Resume 
Review during the year, contact SIMB Placement Chair 
Bob Berber, bbberg@att.net

Have you taken advantage of the  
SIMB Career Center?
https://careers.simbhq.org 
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Congratulations to the 2020 
SBFC Diversity Awardees
Patricia Kerner - Idaho State University

 
Mara Cuebas-Irizarry- North Carolina State 
University
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SIMB Ethics Committee
The Society for Industrial Microbiology and 
Biotechnology’s (SIMB) Board of Directors (BOD) 
established the Ethics Committee as a standing 
committee in 2019 with a mission “to “promote 
appropriate ethical behavior and practices within the 
SOCIETY, including at SOCIETY-sponsored meetings 
and events” (1). The initial members of this committee 
are: Susan Bagley, Chair; Scott Baker, Neal Connors; and 
Debbie Yaver. Committee members must have had 
extensive experience with different areas of SIMB; in 
particular, they must have served as Past Presidents, 
BOD members, and/or Committee Chairs.

The Ethics Committee’s key focus to-date has been to 
establish a Code of Conduct (COC) for SIMB. It reviewed 
both existing SIMB documents and the COCs from 
other societies. It became obvious that most societies 
had COCs specifically addressing behavior at society-
sponsored meetings. Fewer societies had broader 
applications for their COCs, such as for membership.

Under the direction of the SIMB Board of Directors 
(BOD), the decision was made to institute a COC 
applicable to meeting attendees (including volunteers) 
but also to all SIMB members. The COC can be readily 
accessed from the header on all SIMB web pages as 
“Code of Conduct”. It is important to note that, in most 
cases, “agreement with the COC will be verified when 
obtaining or renewing membership in SIMB or by 
registering for meetings and events.  ” (2).

Just as the Ethics Committee was completing this COC, 
a diversity-related survey was published of COCs from 
195 biology-oriented academic meetings (3). (Note: 
SIMB-sponsored meetings would not have shown up 
in the survey’s search as they would not be considered 
as academic meetings.) The authors reported that only 
24% of the meetings’ sponsors had COCs. The survey 
information provided insights into how these other 
groups having COCs were dealing with meeting related 
COCs issues. The Ethics Committee is also following the 
progress of groups such as the Societies Consortium on 
Sexual Harassment in STEMM (Science, Technology, 

Engineering, Mathematics, and Medical fields) (4). This 
group is specifically tackling Sexual Harassment as 
it one of the major issues yet to be resolved by the 
majority of STEMM societies.

Reference to the (on-line) COC was included with 
2020 SIMB membership and registration and 2020 
Symposium on Fuels and Chemicals registration forms. 
The forms could not be processed unless a box was 
checked indicating that the COC had been reviewed. 
There were no reported problems or concerns with 
this. Essentially the same set-up will be used with future 
registrations. The check-off box wording will state: 

“I have reviewed and agree with the SIMB Code of 
Conduct. (Form will not be processed if box is not 
checked.)”

The Ethics Committee will continue to monitor the 
COC’s content and application on a routine basis and 
recommend any changes to the BOD. It will also work 
with SIMB members and staff to provide access to 
relevant ethics/conduct-related resources and address 
and report to the BOD activities and aspects dealing 
with ethics/conduct as appropriate.

Questions or comments concerning the Ethics 
Committee and can be addressed to Susan T. Bagley, 
Committee Chair (stbagley@mtu.edu).

References
SIMB Bylaws:  https://www.simbhq.org/about-simb/
bylaws/

SIMB Code of Conduct: https://www.simbhq.org/about-
simb/code-of-conduct/ 

Foxx, A.J., Barak, R.S., Lichtenberger, T.M., Richardson, 
L.K., and Williams, E. W. 2019. Evaluating the prevalence 
and quality of conference codes of conduct. PNAS 136: 
14931-14936.

Societies Consortium on Sexual Harassment in STEMM 
(Science, Technology, Engineering, Mathematics, and 
Medical) fields.   https://societiesconsortium.com/
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SIMB Code of Conduct
SIMB’s mission is to empower its members and others to address current and future challenges facing humanity 
using industrial microbiology and biotechnology. To aid in doing so, the Society’s Board of Directors (BOD) has 
approved a Code of Conduct (COC) containing a policy of ethical behavior appropriate for members and non-
members who participate in SIMB-sponsored meetings and events.

The COC (2) applies to all SIMB members as well as attendees of SIMB meetings or events, regardless if members or 
not. Agreement with the COC will be verified when obtaining or renewing membership in SIMB or by registering for 
meetings and events. Volunteers are also covered by this COC.

Expected behaviors at SIMB-sponsored meetings and/or events by members and non-members alike are:

 » Strive to increase the competence and prestige of the profession and practice of the applied microbial sciences 
and engineering through responsible action and sharing of research results

 » Treat all people with dignity, respect, and consideration

 » Refrain from any form of harassment, discrimination or bullying at SIMB-sponsored events

 » Promote honest and ethical conduct, including fair dealing and the disclosure and ethical handling of any actual, 
potential or perceived conflicts of interest

 » Promote compliance with applicable laws, governmental rules, and regulations

 » Follow any instructions concerning behavior during presentations, including restrictions on photographing and/
or filming presentations

 » Address any behaviors or issues counter to these expectations immediately but in a professional manner with 
courtesy and respect
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SIMB Committee Chair Email Term 
expires Members Staff liason

Annual Meeting 2021 Adam Guss gussSIMB2020@gmail.com 2021 See Program Committee Tina Hockaday, 
Chris Lowe

Archives Debbie Chadick dchadick@embarqmail.com 2022 Paul Cino, Ann Kulback Jennifer Johnson

Awards/Honors Mahendra Jain mahendra3950@gmail.com 2021 Kenneth Bruno, Kathy Asleson Dundon, 
Tom Jeffries, Raj Boopathy, Susan Bagley, 
Dale Monceaux

Chris Lowe

Audit Committee Jeff Schwartz JLSmicro@aol.com 2021 Debbie Yaver Chris Lowe, Espie 
Montesa

Herb Ward wardch@rice.edu 2020

Corporate Sponsorship Andreas 
Schirmer

aschirmer@genomatica.com 2020 Jonathan Sheridan Jennifer Johnson

Yoram Barak yoram.barak@basf.com 2020

Diversity Sara Shields-
Menard

sara.shieldsmenard@gmail.com 2021 Noel Fong, Laura Jarboe, Felipe 
Sarmiento, Vanessa Nepomuceno

Jennifer Johnson

Sheena Becker sheena.becker@corteva.com 2023

Education and Outreach Katy Kao katy.kao@gmail.com 2022 Mark Berge,  Steve Van Dien, Noel  Fong, 
Laura Jarboe, Katy Watts

Chris Lowe

Elections Kristien 
Mortelmans

kristien.mortelmans@sri.com 2022 Badal Saha Jennifer Johnson

Ethics Committee Susan Bagley sthbagley@mtu.edu 2022 Scott Baker, Neal Connors

Exhibits/Corporate 
Outreach

Steve Van Dien svandien@persephonebiome.com 2023 Bob Berger Jennifer Johnson, 
Tina Hockaday

Finance Laura Jarboe ljarboe@iastate.edu 2023 Finance Committee Chris Lowe

Investment Advisory Dick Baltz rbaltz923@gmail.com 2022 George Garrity

Meeting Sites Chris Lowe chris.lowe@simbhq.org - BOD and meeting chairs

Membership-individual Michael Resch michael.resch@nrel.gov 2022 Laura Jarboe, Thomas Klasson, Steve 
Van Dien

Jennifer Johnson

Nominations Steve Van Dien svandien@persephonebiome.com 2021 TBD Chris Lowe

Placement Bob Berger bbberg@att.net 2021 Sara Dorman Jennifer Johnson

Planning Noel Fong nfong@nucelis.com 2021 Chris Lowe

Publications Nigel Mouncey njmouncey@gmail.com 2023 George Garrity, Herb Ward Chris Lowe

       JIMB Ramon Gonzalez ramon.gonzale@usf.edu 2025 JIMB Editors

       SIMB News Melanie Mormile mmormile@mst.edu 2022 Kristine Mortelmans, Vanessa 
Nepomuceno, Elisabeth Elder

Katherine Devins

Presidential Ad Hoc Committees 

International Outreach Susanne Kleff kleff@msu.edu 2020 Scott Baker, Tim Davies, George Garrity, 
Peter Punt, Thomas Klasson, Erick 
Vandamme, Michael Resch

Special Conferences Term

SBFC 2021 Chair Scott Baker scott.baker@pnl.gov 2021

Co-chair Davinia Salvachua davinia.salvachua@nrel.gov 2021

Past chair Claus Felby cfe@novo.dk 2021

RAFT® 2021 Chair Mark Berge mark.berge@astrazeneca.com 2021

Co-chair Kat Allikian kat@mythicmushrooms.co.nz 2021

IMMM 2022 Chair Debbie Yaver dsy@novozymes.com 2024

Co-chair Yoram Barak yorambarak@basf.com 2022

Co-chair George Garrity garrity@msu.edu 2022

Natural Products 2023 Chair Ben Shen shenb@scripps.edu 2023
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Become a  
SIMB 
Corporate 
Member
Member Benefits:
• Meeting Registration Discounts (Each $500 voucher 
is good toward any SIMB meeting registration fee)
 Silver - 1 $500 voucher
 Gold – 2 vouchers
 Diamond - 3 vouchers
Other Current Benefits:
• Recognition and corporate profile in SIMB News
• Discounted exhibit booths
• Discounted advertisements and job postings
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2020 SIMB Corporate Membership Application

Choose Your Corporate Level:

  Institutional Level $700   Bronze Level $500   Silver Level $1000   Gold Level $1,500   Diamond Level $2,500

 
Name of Company:

Company Website:

Company Description (50 words or less):

Social Media Handle(s):

** Gold and Diamond Levels - Send company logo to membership@simbhq.org

Payment
Federal Tax ID# 35-6026526

Total Amount Enclosed $ ______________________________________________
 
 Invoice my company  Check enclosed (payable to SIMB). Check must be drawn 
from a US bank. 
 Charge to:    ¡ Visa    ¡ MC    ¡ AMEX 
 Wire Transfer (Additional Fees Apply)

Card #:

Exp. Date:

Signature:

Name on Card: 

Send Payment To: Society for Industrial Microbiology & Biotechnology • 3929 Old Lee Highway Suite 92A • Fairfax VA 22030-2421 
P: 703.691.3357 x23 • F: 703.691.7991 • E: membership@simbhq.org • www.simbhq.org

Authoring Officer who is to receive all billing 
information:
Name:

Title:

Address:

City/State/Zip:

Country:

P: F:

Email:

(see page 2 for company representative form)

How Did You Hear About SIMB?

 ¨ Colleague/Networking
 ¨ SIMB Meeting Announcement
 ¨ Direct Mail
 ¨ SIMB News
 ¨ Social Networking

 ¨ SIMB Local Section
 ¨ SIMB Member
 ¨ JIMB
 ¨ SIMB Website
 ¨ SIMB Meeting Attendance

Choose Your Industry Segment:

¨̈ Fermentation (non-food or beverage)
¨̈ Cell Culture
¨̈ Metabolic Engineering/Strain Engineering
¨̈ Molecular Biology/Synthetic Biology Tools 

Development
¨̈ Biocatalysis/Enzymology/Biochemistry/Enzyme 

Engineering
¨̈ Biomass Pretreatment, Deconstruction, and 

Conversion
¨̈ Antibiotics/Secondary Metabolites/Natural 

Products/Pharmaceuticals

¨̈ Microbiome Research/
Metagenomic

¨̈ Microbial Control/Biocides and 
Disinfectants/Clinical & Medical 
Microbiology

¨̈ Environmental Microbiology/
Bioremediation

¨̈ Food Microbiology and Safety
¨̈ Brewing, Winemaking, and 

Fermented Foods

¨̈ Systems Biology, Omics, Computational 
Biology, and Bioinformatics

¨̈ Process Development & Biochemical 
Engineering

¨̈ Agriculture/Plant Biology
¨̈ Marine, Aquatic Biology & Algae
¨̈ Mycology/Fungal Biotechnology
¨̈ Analytical Chemistry, QA/QC
¨̈ Regulatory Affairs, IP, and Sustainability
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2020 SIMB Corporate Membership Application

Company Representative who will receive 
membership including publications:

 ¨ Please do not send me SIMB 
information via email

 ¨ Please do not include me on 
any SIMB mailing lists

 ¨ Please do not include my 
information in the SIMB online 
membership directory

Please Select a Delivery 
Method for both JIMB and SIMB 
News

 SIMB News MAIL Print Copy 
 SIMB News Online Access ONLY

 JIMB MAIL Print Copy 
 JIMB Online Access ONLY

Name:

Title:

Address:

City/State/Zip:

Country:

P: F:

Email:

Additional Company Representative  
(Gold and Diamond Level only)

 ¨ Please do not send me SIMB 
information via email

 ¨ Please do not include me on 
any SIMB mailing lists

 ¨ Please do not include my 
information in the SIMB online 
membership directory

Please Select a Delivery 
Method for both JIMB and SIMB 
News

 SIMB News MAIL Print Copy 
 SIMB News Online Access ONLY

 JIMB MAIL Print Copy 
 JIMB Online Access ONLY

Name:

Title:

Address:

City/State/Zip:

Country:

P: F:

Email:

Note: The default delivery method for publications is print, if no option is 
selected. If you DO NOT want a print copy mailed, select online access 

only.

Additional Company Representative  
(Gold and Diamond Level only)

 ¨ Please do not send me SIMB 
information via email

 ¨ Please do not include me on 
any SIMB mailing lists

 ¨ Please do not include my 
information in the SIMB online 
membership directory

Please Select a Delivery 
Method for both JIMB and SIMB 
News

 SIMB News MAIL Print Copy 
 SIMB News Online Access ONLY

 JIMB MAIL Print Copy 
 JIMB Online Access ONLY

Name:

Title:

Address:

City/State/Zip:

Country:

P: F:

Email:

Additional Company Representative  
(Diamond Level only)

 ¨ Please do not send me SIMB 
information via email

 ¨ Please do not include me on 
any SIMB mailing lists

 ¨ Please do not include my 
information in the SIMB online 
membership directory

Please Select a Delivery 
Method for both JIMB and SIMB 
News

 SIMB News MAIL Print Copy 
 SIMB News Online Access ONLY

 JIMB MAIL Print Copy 
 JIMB Online Access ONLY

Name:

Title:

Address:

City/State/Zip:

Country:

P: F:

Email:

Your company and its corporate representative(s) agree to adhere to the 
SIMB Code of Conduct   

(form will not be processed if box is not checked)
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Online advertising is an effective way to reach your target 
audience and should be part of your marketing strategy. 
Get in front of the customers you want to reach with a 
SIMB eNews banner advertisement. Contact SIMB to learn 
more!

SIMB eNEWS 
ADVERTISING 

OPPORTUNITY



More Cells in Less Space 
Grow more cells in the industry’s most space  

efficient, easy-to-load ergonomic design.

Worry-free Operation 
Rest easy knowing your cells are growing,  

even when you’re not watching.

cGMP-Ready 
Multitron systems can be  
validated for cGMP use.

Infors invites you to 
discover the new Multitron
We are shaking with excitement!

New Multitron Incubation 
Shaker Cell Growth Platform

WE BRING LIFE TO YOUR LABORATORY.

Shakers | Bioreactors | Bioprocess Platform Software
www.infors-ht.com

NEW FROM INFORS




