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B Abstract

Soon after the vacuum tube was born at the beginning of 1900, electronic musical instruments were born.
Electronic musical instruments started as manipulations of the pitch, the length, and the volume of sound
by controlling an oscillator. Many such instruments were invented by electrical engineers, but most of them
disappeared without gaining popularity. Musical instruments make music by being played by musicians. The
more difficult it is to play an electronic one, the less popularity it can gain as a musical instrument. Early
electronic musical instruments such as the thereminvox and the ondes martenot continue to be performed
at concerts today because the way to play them have been passed on in textbooks and by musicians to the
present day.

Most musical instruments are played using a person’ s hands. If they are played in a universal way, they
are more likely to be passed on and gain popularity. The keyboard could be considered the most universal
user interface among musical instruments. When it became possible to control an oscillator with the
keyboard, electronic musical instruments gained great popularity. The Hammond organ, created in the 1930s,
became widespread, mainly in churches as an alternative to large, expensive, pipe organs. The reasons
behind the popularity was that most of the traditional pipe organ scores could be played on the Hammond
organ and that an organ was necessary for the hymns sung in church services. The Hammond organ was
eventually spread worldwide by many jazz musicians as an instrument in popular music.

Though many models of the synthesizer were developed in the U.S.A. in the 1960s, its original purpose
was to synthesize sounds. It required time to create sound and could only produce a single tone, without
variation in dynamics. Japanese musical instrument manufacturers overcame those issues and became
the leaders in developing electronic musical instruments that were inexpensive and simple to play. Such
Japanese instruments came to be played by talented artists around the world and gave rise to new music.
Electronic musical instruments of Japan are what created music movements worldwide. As transistors
gave way to ICs, electronic musical instruments also rapidly became digital. Japanese electronic musical
instrument manufacturers were also the ones to advocate MIDI, a common interface transcending the
manufacturer level.

This report explains in Chapter 2 the birth and growth of the electronic musical instrument, which started
outside Japan, and the history of its development. Chapter 3 explains the evolution of the sound source, at
the core of the electronic musical instrument, as it gained popularity. For an electronic musical instrument
to gain popularity involves technological innovation, of course, but also involves the conservative aspect
of keeping to how universally accepted instruments are played. The development of electronic pianos, in
particular, required designing mechanisms to reproduce the long attenuation characteristic of pianos and
to realistically reproduce the feel of the keyboard. Understanding the growth of electronic organs in Japan
requires an understanding of the uniquely Japanese popularization of the reed organ. Electronic musical
instruments can be classified into many types, but we consider electronic organs and electronic pianos in
more detail, including the history of the conventional instruments. Further, we considered the background
of how the new product proposal of computer music (called “DTM” or “desktop music” in Japan) made it
possible for amateurs to compose music and positioned it as connected to the latest trend in electronic
musical instruments, which is increasingly becoming software.

Japanese musical instrument manufacturers have been supported by demand worldwide, not only Japan.
The electronic musical instruments created by Japan contributed to the growth in the global music market
as they repetitively evolved and became popular and had a major impact on music culture. Regardless of
the type or form, the evolution of musical instruments is closely intertwined with the sensibility and skill of
the people who work with the instruments, such as players and composers. This report also touches on the
relationship with musicians who showed interest in electronic musical instruments and went on to create
new sound and music as a vital side point, through several anecdotes. We also cover the role of electronic
musical instruments in creating an environment where people without musical knowledge or skill can enjoy
playing instruments and composing.
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B Abstract

This Systematized Survey on the History of Anticancer Drug Discovery with Technical Development builds
on the Systematized Survey on the History of Drug Discovery with Technical Development reported in 2016
and provides a view of the history of anticancer drugs along with the technologies used to discover them.

Cancer appeared on the scene very early in history, as far back as 2600 B.C. In the several hundred to
thousand years that followed, many descriptions of cancer exist. However, at the time, cancer (malignant
tumors) and benign tumors were not well differentiated. As a lump which emerges in the body and gradually
grows, conversely causing the body to weaken, cancer loomed in the consciousness of people. By around
160 A.D., various illnesses were thought to be caused by abnormalities in the four humors—blood, yellow
bile, phlegm, and black bile—and black bile, the least comprehensible among them, was thought to be
responsible for cancer. In the thousand and several hundred years that followed, scientists continued to
search the human body thoroughly to ascertain what this black bile was but were unable to find it.

However, in the process, they were able to obtain detailed knowledge of the human anatomy, and this
played a large role in what followed: cancer treatment through surgery. By the latter half of the 1800s, owing
to the technological advancement in anesthesia and disinfection, surgical removal of cancer was widely
practiced, building a century of cancer treatment through surgery until around 1950. However, no matter how
much cancer was surgically removed, it always reappeared many years later. The treatment using X-rays,
discovered at the end of the 19th century, had also become a strong player in cancer treatment, but it was
powerless against cancer dispersed throughout the body. Against such a backdrop, cancer treatment using
drugs started to have success starting in the 1940s.

Chapter 1 describes basic matters about cancer in order to understand anticancer drugs. How the mortality
rate of cancer has changed over the last several decades, what cancer is and how it forms, which cancers
are common, and which cancers have high mortality rates are all covered.

Chapter 2 describes how cancer was investigated and treated throughout history. As described above,
descriptions of cancers (and tumors) have existed since before our common era. This chapter covers how
human understanding of cancer has changed over time and how it is understood today. The outstanding
achievements (and defeats) of anticancer drugs arising from such research findings are also described.

Chapter 3 categorizes anticancer drugs by the mechanisms of their function and explores the first
anticancer drugs available to humans, alkylating agents, continuing down to the creation of immune
checkpoint inhibitors drawing attention in recent years, while discussing the sequence of events in the
research and development of individual drugs. The first anticancer drugs were derived from a poisonous
substances and had strong side effects. Since around the Second World War, anticancer antibiotics were
developed as a result of the surge in the research of antibiotic substances. Since then, anticancer drug
discovery technologies have advanced along with the progress of science and technology. Technologies
to evaluate the beneficial effects of anticancer drugs have also changed, and new anticancer drugs have
followed. Among them are drugs that inhibit metabolic processes vital for an organism, drugs derived from
plants, and new anticancer drugs arising from hormone research. As the mechanism of cancer development
became unraveled at the molecular level due to the emergence and advancement in molecular biology
and genetic engineering, drugs called molecularly targeting drugs have emerged. Thus came the immune
checkpoint inhibitors, the drugs drawing attention for releasing the immunosuppressed state caused by the
cancer to restore the organism’ s defense mechanisms against cancer.

Chapter 4 concludes with descriptions of drug candidates which now exist or are likely to appear onto the
world scene in the next several years. One is a therapeutic drug which could be considered gene therapy
or cell therapy, and the other is a treatment using a combination of medical instruments and a therapy drug
which is an antibody drug.
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