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to get the best penicillin yield and they succeeded by finding a strong strain on a
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to mass-produce enough penicillin for D-Day. This article helped fill in bits of context.

Columbus, Christie. "In a world with no antibiotics, how did doctors treat infections?" The
Conversation, 29 Jan. 2016,
theconversation.com/in-a-world-with-no-antibiotics-how-did-doctors-treat-infections-533
76. Accessed 29 Sept. 2019. The Conversation is a non-profit online forum where
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treatments were not effective as a cure and alternatives proved to have grave side effects
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that harmed the lives of patients. The article discussed the emergence of penicillin as a
possible treatment for syphilis and its usage on patients. The anitibiotic, in its beginning
stages of development, was used to treat four patients that were infected with syphilis
through administering it as an injection. Penicillin proved to be a very effective cure to
patients who were suffering from the primary or secondary stages of syphilis and it had
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the article is Robert Gaynes, a professor at Emory University School of Medicine in
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University of Chicago Pritzker School of Medicine and has been in practice for more
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research and involvement of several other scientists who worked with Alexander Fleming
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www.pharmamicroresources.com/2017/10/understanding-antibiotic-resistance.html.
Accessed 15 Jan. 2020. This illustration, found on the website of Pharmaceutical
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2013, www.ncbi.nlm.nih.gov/pubmed/23793259. Accessed 14 Oct. 2019. The National
Center for Biotechnology Information website, where this source was found, is part of the
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Germany until he was forced to flee to England where he became part of the Oxford
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research team that was exploring penicillin. Working with Norman Heatley and Edward
Abraham, Chain was able to isolate and produce sufficient amounts of penicillin to be
tested on mice. As a result, these scientists, along with Alexander Fleming, received the
Nobel Prize in Physiology or Medicine for their work in the development of penicillin as
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engineering methods to extract penicillin which were then used by the US to
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were industrially mass produced by many Eurporean countries. Chain's introduction of
penicillin to the medical industry proved to be very beneficial to the British as the
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antibiotics. It sparked the discovery of medicine stronger than itself that have helped
millions. Penicillin not only broke a barrier, but it started a domino because how many

medicines were discovered because of it.
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www.pbs.org/newshour/health/the-real-story-behind-the-worlds-first-antibiotic. Accessed
15 Sept. 2019. The article was written by Howard Markel, who is the George E. Wantz
Distinguished Professor of the History of Medicine at the University of Michigan and
Director of the University of Michigan's Center for the History of Medicine. The article

contains information about Fleming's discovery and includes Fleming's own thoughts
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from his letters. The article also discussed the other scientists Fleming collaborated with
to arrive at the discovery of penicillin. In addition, the article also discussed the patients
the antibiotic was tested on and the outcome of the testing. Furthermore, the use of
penicillin during times of war was also described in the article as it treated numerous
wounded soldiers. This answered the previous questions from preliminary research about
the first use of penicillin on humans and the outcome of the testing.

Mason, Barbara, and John S. Mailer, Jr. "Penicillin: Medicine's Wartime Wonder Drug and Its
Production at Peoria, Illinois." Northern Illinois University Libraries,
www.lib.niu.edu/2001/iht810139.html. Accessed 14 Oct. 2019. Written by Barbara
Mason and John S. Mailer Jr, this article was published on the website of the Northern
Illinois University Library which contains essential information about discoveries and
topics of interest in the state of Illinois. The article contains information about penicillin's
story and details about its development and impact on modern medicine. In addition, the
article also discusses medicine before penicillin and contains information about the
research that was conducted by scientists other than Fleming to develop penicillin to treat
infection. The article also included an excerpt from a journal written by Fleming. This
journal entry provided quantitative and qualitative data about the discovery and also
explained how Fleming discovered penicillin. In addition, the article contains information
about the use of penicillin during the war and how the production of penicillin in the
United States was essential. Penicillin was first chosen to be naturally fermented in

Illinois and was then used in hospitals around the country to treat soldiers which showed



21

the importance of the antibiotic and the benefits of its production in the United States to
the American population of soldiers.

Mercury. Wikipedia. This image demonstrated the form of mercury once used to treat the
disease, syphilis.

Microbiology Society. "The History of Antibiotics." Microbiology Society,
microbiologysociety.org/members-outreach-resources/outreach-resources/antibiotics-une
arthed/antibiotics-and-antibiotic-resistance/the-history-of-antibiotics.html. Accessed 29
Sept. 2019. The Microbiology Society is a website that promotes the public
understanding of microbiology and medicine. It is one of the largest organizations with a
worldwide membership based in universities, hospitals, and research institutes. The
article published by the website contains information about antibiotics that were used in
the late 19th century and early 1900s. Information about observations scientists made of
antibacterial chemicals was also included in the article to convey the small amount of
knowledge scientists had about the early development of antibiotics. Fleming's discovery
of penicillin was especially emphasized in the article as penicillin proved to be an
extremely successful antibiotic at the time. Furthermore, the article also contained
information about the mass production of penicillin and its usage throughout World War
IT in Europe. The discovery of penicillin was a breakthrough in medicine that proved to
be extremely effective in treating fallen soldiers on the battlefields as well as citizens of
Europe in hospitals. The article revealed the conditions in the world before penicillin and
the importance of the antibiotic to those who were struggling from bacterial infections.

The large barriers that the world faced before proper medicine and antibiotics were



22

successfully broken through the discovery of "the wonder drug" as penicillin was referred
to by the end of the World War II.

Ogbru, Omudhome. "Penicillin(Antibiotics)." Edited by Jay W. Marks. MedicineNet,
www.medicinenet.com/penicillins-injection/article.htm#what _are the uses for penicilli
n_antibiotics. Accessed 14 Jan. 2020. This website gave us a list of medicine made after
penicillin. This is important because it proves our point about penicillin creating a
Golden Age of antibiotics

"Penicillin Mechanism." News Medical Life Sciences, 23 Aug. 2018,
www.news-medical.net/health/Penicillin-Mechanism.aspx. Accessed 29 Sept. 2019.
Written by Susan Chow, a former research scientist who holds a PhD in cell and
molecular biology from Dartmouth College, "Penicillin Mechanism" discusses the
function of penicillin in the body and the antibiotics' effects on human cells. The article
also contains information about similar antibiotics that are used to treat bacterial
infections in a similar manner to penicillin. Also mentioned was the behavior of bacteria
and the spreading of bacterial infections in the body which showed the necessity of
antibiotics as well as provided a framework of the functions of antibiotics that would be
used to treat infections. The article also discussed how bacterial resistance to antibiotics
has been growing and emphasized how this has resulted in a worldwide threat to public
health. Since the discovery of penicillin, antibiotics have become weaker and bacteria has
been able to fight the presence of certain antibiotics in the body. The article provided

information about the aftermath of the discovery of penicillin and the impact the



23

antibiotic has had on the world. At its time, penicillin was considered an extremely
effective antibiotic that could be used to cure diseases that were deadly and incurable.

Penicillin on Petri Dishes. Past Medical History. Accessed 17 Nov. 2019. This image shows
pencillin growing on petri dishes which provides a basic demonstration of the antibiotic.

"Penicillin Opening of an Era." Agricultural Research Service: US Department of Agriculture, 3
May 2018,
www.ars.usda.gov/midwest-area/peoria-il/national-center-for-agricultural-utilization-rese
arch/docs/penicillin-opening-the-era-of-antibiotics/. Accessed 14 Oct. 2019. This article
was found on the website of the Agricultural Research Service, an official website of the
United States government. The article contained information about large scale
commercial production of penicillin after its development. The antibiotic was produced
during the war in the United States and the article stated that British scientists were
referred to the US production lab as the war drained the country's industrial and
government resources. Furthermore, the article discussed how production methods and
samples of penicillin were transferred to research groups and private industry as well.
Soon after, the production of penicillin was quickly scaled up in time for use on soldiers
during the war.

Quinn, Rosewell. "Rethinking Antibiotic Research and Development: World War II and the
Penicillin Collaborative." US National Library of Medicine, Mar. 2013,
www.ncbi.nlm.nih.gov/pmc/articles/PMC3673487/. Accessed 6 Oct. 2019. The US
National Library of Medicine is the website for a library that has thousands of books

related to medicine. This article contains information about the development and use of



24

penicillin during World War II. The article discusses the effect of penicillin on humans
and how it came to be used during the war. The article also discusses how military
leaders used their resources to further the development and usage of penicillin and have
mobilized the large scale production of penicillin to assist their troops and soldiers.
Furthermore, the article discusses penicillin's significant usefulness in military medicine
and how the production of penicillin increased drastically during the war. The article
emphasized the importance of penicillin during the war and showed how its mass
production benefitted soldiers and armies. Penicillin became a significant medical
resource to militaries fighting on both sides of the war.

Ridgewell, Harry. "200 million lives saved - but prognosis for penicillin is not healthy."
WikiTribune News, 29 Nov. 2018, www.wikitribune.com/wt/news/article/28091/.
Accessed 29 Sept. 2019. WikiTribune is a news platform with the goal of spreading the
most factual and high-quality news that they can. This article by them is about how many
lives have been saved by penicillin. 200 million live have been saved by penicillin and 15
percent of Allied soldiers were saved by penicillin. After the boom in use of penicillin,
Alexander Flemming notes ""When I woke up just after dawn on September 28, 1928, I
certainly didn't plan to revolutionize all medicine by discovering the world's first
antibiotic, or bacteria killer. But I suppose that was exactly what I did." Many people are
scared that many diseases will become resistant to penicillin, but there is hope that if
anti-biotics are used and prescribed correctly, then bacterias will stop becoming resistant
to them. Penicillin has saved millions of lives and will continue to save lives, if it is used

correctly



25

Roser, Max. "Life Expectancy." Our World in Data, 2013, ourworldindata.org/life-expectancy.
Accessed 15 Jan. 2020. I got census data from this cite to support our significance

Sample of Penicillin Mold. 18 Apr. 2012. Smithsonian,
www.si.edu/newsdesk/photos/sample-penicillin-mold. Accessed 15 Jan. 2020. Found on
the Smithsonian website, the picture of a mold of penicillin will be an useful image to
include in the context slides of our website.

Schwartz, Penny E. Albert Alexander's daughter holding up a picture of Albert Alexander. The
Press-Interprise, 2 Nov. 2012,
www.pe.com/2012/11/02/redlands-local-artists-share-childhood-bond/. Accessed 14 Jan.
2020. Picture of Albert Alexander's daughter holding up a picture of Albert Alexander.

"7 Ways Penicillin Has Cured the World for 90 Years." React, 29 Sept. 2018,
www.reactgroup.org/news-and-views/news-and-opinions/year-2018/7-ways-penicillin-ha
s-cured-the-world-for-90-years/. Accessed 30 Sept. 2019. ReAct is a network specifically
geared towards spreading awareness about antibiotics and how to prevent antibiotic
resistance. This source shows seven major ways that penicillin has helped the world over
almost a century. It has helped with pneumonia, child care, surgery and more. Nowadays,
people take antibiotics for granted, but in the past, antibiotics were a gift. Life
expectancies increases and diseases became less and less deadly. The immense change

created by the discovery of penicillin is unimaginable.

Tertiary Sources



26

Slinn, Judy. Review of Penicillin: Triumph and Tragedy. US National Library of Medicine
National Institutes of Health, Jan. 2009,
www.ncbi.nlm.nih.gov/pmc/articles/PMC2629146/. Accessed 15 Jan. 2020. This book
review was an essential source as it revealed information that I didn't take note of when |
first read the book. The book review contained information about penicillin's mass
production and how most of the antibiotic that was manufactured was unpatented. The
book review also included information about the international reach of penicillin and
antibiotics that were being produced during the time of penicillin's development and
distribution.

Thankker, Naina. Videoconference interview. This interview conducted via skype with Dr.
Naina Thankker provided us with essential information about the significance and legacy
of penicillin. After the distribution and usage of penicillin throughout the world,
scientists utilized the methods used to produce penicillin to develop more medicine that
proved beneficial to society. This interview helped us better understand the new
antibiotics that have come from penicillin and their benefits in the medical world today.

Ventola, Lee. "The Antibiotic Resistance Crisis." US National Library of Medicine National
Institutes of Health, Apr. 2015, www.ncbi.nlm.nih.gov/pmc/articles/PMC4378521/.
Accessed 29 Sept. 2019. The US National Library of Medicine is the website for a library
that has thousands of books related to medicine. The author of the article, C. Lee Ventola
is an influential medical writer who has 43 publications and 121 influential citations
about medical topics such as antibiotics and health care. The article contains information

about the antibiotic resistance crisis that emerged worldwide as bacterial infections once



Wong,

27

again became a large threat. The article discussed the history of antibiotics which, the
article mentioned, really began with the discovery of penicillin in 1928. Furthermore, the
article also provided additional information about Fleming's words about antibiotic
overuse and the growing demand for newly developed antibiotics such as penicillin in
society. This article emphasized the importance of antibiotics in the medical world and
the impact of their resistance on the citizens' health. Specifically, the resistance of
penicillin, which was seen as a breakthrough in medicine, changed the way penicillin was
viewed by the world.

Szu Shen. "Syphilis and the use of mercury." The Pharmaceutical Journal, 8 Sept. 2016,
www.pharmaceutical-journal.com/opinion/blogs/syphilis-and-the-use-of-mercury/202016
79.blog?firstPass=false. Accessed 17 Dec. 2019. Written by Szu Shen Wong, a lecturer
of pharmaceutical sciences at Keele University, this source provided important
information about the medical methods used to treat infections and diseases before
penicillin. Specifically, the use of mercury and other elements to treat severe diseases
such as syphilis. In addition, the source also included information about the consequences
of using mercury to treat syphilis. The article showed the lack of effective medical
techniques to effectively cure infections and bacterial diseases before penicillin. The
discovery of penicillin broke the tremendous barrier the world faced regarding the lack of

effective medicine.



