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Invention of the 
Microscope.
 The first known lens: 721-705BC

 Invention of Spectacles: 1280-1285  Invention of Spectacles: 1280-1285 
AD, inventor is uncertain.

 The First Compound (more than one 
lens) Microscope: Zacharias 
Jansen, in Holland, around 1595 AD.



Invention of the Microscope 

 Marcello Malpighi: Italian models that 
were made; 5-8 inches The one on the left 
made around 1635-1715.  The one on the 
right made around 1610-85. 



Invention of the Microscope

 Italian style Microscope as Galileo may 
have used: Early 1600’s

 Christopher Cock made the microscope 
that Robert Hooke used, 1665



Invention of the 
Microscope
 The English Tripod became popular 

in the 1700’s.  Many of which were 
made in 1680.  John Yarwell’s 
microscope in the year 1683.microscope in the year 1683.

 The tripods are confined to 
museums.



Invention of the 
Microscope
 Leeuwenhoek’s microscope (1679) 

was about 3-4” high, and made of 
two brass plates riveted together, 
with a small hole in the plates with a small hole in the plates 
where the tiny but high powered 
lens is placed.



Invention of the 
Microscope

 This is how Leewenhoek used 
his microscope:

Some of the simple 
microscopes:



Invention of the 
Microscope
 John Marshall’s Microscope of 

1704.  In this microscope the body 
could be rotated upon the pillar so 
that the base could be set at the that the base could be set at the 
side



Invention of the 
Microscope
 Benjamin Martin’s “Drum” Style, 

1738

 This was a simple microscope, with 
the body tube enclosed by the 
outer tube.  The inner body tube 
could be slid up or down for focus.



Invention of the 
Microscope
 John Cuff’s Microscope: (1742)

 This had a smaller body tube which 
allowed more stability.  A strong 
side pillar held the tube and the 
stage firmly.  



Invention of the 
Microscope
 George Adams SR., and His 

Microscopes: (1746).  He 
introduced “New Universal Double 
Microscope”.  This could be used as Microscope”.  This could be used as 
a simple by removing the tube, and 
a compound microscope.  



Invention of the 
Microscope

The above microscope became  The above microscope became 
very popular, and a lot of 
manufactures made similar scopes.  
This one was made by Dollond



History of Microscopy..
 During the 1st century AD (year 100), glass had been invented and

the Romans were looking through the glass and objects looked larger.

 Someone also discovered that we can focus the rays of the sun with
one of these special “glasses” and start a fire. These early lenses were
called magnifiers or burning glasses.

 These lenses were not used much until the end of the 13th century
when spectacle makers were producing lenses to be worn as glasses.

 The early simple “microscopes” which were really only magnifying
glasses had one power, usually about 6X - 10X . (Flea Glasses).

 In1590, two Dutch spectacle makers, Zaccharias Janssen and his
father Hans started experimenting with these lenses. They put several
lenses in a tube and made a very important discovery. The object
near the end of the tube appeared to be greatly enlarged, much
larger than any simple magnifying glass could achieve by itself! They
had just invented the compound microscope.



 Galileo heard of their experiments and started
experimenting on his own. He described the principles of
lenses and light rays and improved both the microscope
and telescope. He added a focusing device to his
microscope and improved the quality.

 Anthony Leeuwenhoek of Holland became very interested
in lenses. He used the magnifying glass to count threads in
woven cloth. He became so interested that he learned
how to make lenses. By grinding and polishing, he was ablehow to make lenses. By grinding and polishing, he was able
to make small lenses with great curvatures. These rounder
lenses produced greater magnification, and his
microscopes were able to magnify up to 270X!

 Anthony Leeuwenhoek became more involved in science and with his
new improved microscope was able to see things that no man had
ever seen before. He saw bacteria, yeast, blood cells and many tiny
animals swimming about in a drop of water. From his great
contributions, many discoveries and research papers, Anthony
Leeuwenhoek (1632-1723) has since been called the "Father of
Microscopy".



 Robert Hooke, an Englishman (who is sometimes called
the “English Father of Microscopy”), also spent much of his
life working with microscopes and improved their design
and capabilities.

 Little was done to improve the microscope until the
middle of the 19th century when great strides were mademiddle of the 19th century when great strides were made
and quality instruments like today’s microscope emerged.
Companies in Germany like Zeiss and an American
company founded by Charles Spencer began producing
fine optical instruments.



Electron Microscope 1930
Knoll & Ruska 







Hasan Ibn al-Haytham (Alhazen)
 Born c. 965 . Basra, Iraq

 Alhazen's most famous work is his seven-volume treatise

on optics Kitab al-Manazir (Book of Optics), written from

1011 to 1021.

 Book of Optics, Doubts Concerning Ptolemy, Alhazen's Book of Optics, Doubts Concerning Ptolemy, Alhazen's

problem, Analysis, Catoptrics, Horopter, Moon

illusion, experimental science, scientific

methodology, visual perception, empirical theory of

perception, Animal psychology



Introduction

 Microscopes are ubiquitous tools in science,
providing an essential, visual connection
between the familiar macro-world and the
remarkable underlying micro-world. Since the
invention of the microscope, the field hasinvention of the microscope, the field has
evolved to provide numerous imaging modalities
with resolution approaching 250 nm and smaller.
However, some applications demand non-
conventional solutions due to contextual
challenges and tradeoffs between cost and
performance.



 For example, in situ examination of specimens in

the field provides important opportunities for

ecological studies, biological research, and

medical screening. Further, ultra-low cost

microscopes provide means for hands-on sciencemicroscopes provide means for hands-on science

education in schools and universities. Finally, this

platform could empower a worldwide community

of amateur microscopists to capture and share

images of a broad range of specimens



 Malaria alone causes over one million deaths a

year and affects over one billion people, mostly in

the developing countries around the tropical

belt. About 125 million pregnant women are at

risk of infection each year; in Sub-Saharan Africa,risk of infection each year; in Sub-Saharan Africa,

maternal malaria is associated with up to 200,000

estimated infant deaths yearly. There are about

10,000 malaria cases per year in Western Europe,

and 1300–1500 in the United States.



 A 2012 report in the American Journal of Tropical

Medicine and Hygiene, entitled How do we best

diagnose Malaria in Africa?, notes

 “The gold standard test for the diagnosis of

malaria is microscopy…[however] microscopy ismalaria is microscopy…[however] microscopy is

often unavailable, especially in rural settings”.

Disease-specific Foldscopes can increase the

availability and amount of microscopy diagnosis

carried-out in field testing.



3 Important terms

Origami

Frugal Science.

Microcosmos.



Origami

 Origami from ori meaning "folding",
and kami meaning "paper" is the art of paper
folding, which is often associated with Japanese
culture. In modern usage, the word "origami" is
used as an inclusive term for all folding practices,used as an inclusive term for all folding practices,
regardless of their culture of origin. The goal is to
transform a flat square sheet of paper into a
finished sculpture through folding and sculpting
techniques. Modern origami practitioners
generally discourage the use of cuts, glue, or
markings on the paper.



Frugal Science

 Frugal innovation or frugal engineering is the

process of reducing the complexity and cost of a

good and its production. Usually this refers to

removing nonessential features from a durableremoving nonessential features from a durable

good, such as a car or phone, in order to sell it

in developing countries. Designing products for

such countries may also call for an increase in

durability and, when selling the products, reliance

on unconventional distribution channels.



 When trying to sell to so-called "overlooked

consumers", firms hope volume will offset razor-

thin profit margins. Globalization and rising

incomes in developing countries may also drive

frugal innovation. Such services and productsfrugal innovation. Such services and products

need not be of inferior quality but must be

provided cheaply.



Microcosmos

A global community connected 

together to:

Share

Express

Innovate



Optical microscopes, as we know them, have not

changed dramatically in the last hundred years.

They are heavy, bulky and hard to maintain; they

are not designed for field testing and cost

thousands of dollars. Foldscopes, basically, have

conquered all of these problems. These ingeniousconquered all of these problems. These ingenious

paper creations present an affordable brightfield,

darkfield or florescence microscope designed for

rugged applications in both science and

education.



Introduction

 Foldscope is an ultra-affordable, paper

microscope that can be assembled by

self. A Foldscope is an optical microscope that

can be assembled from simple components,

including a sheet of paper and a lens.

 Designed to be extremely portable, durable, and

to give optical quality similar to conventional

research microscopes (magnification of 140X and

2 micron resolution),



 It is assembled from a flat sheet of paper in 

under 10 minutes. Although it costs few 

dollars(USD). It can provide over 2,000x 

magnification with submicron resolution.

Weighs less than two nickels (8.8 g), is small  Weighs less than two nickels (8.8 g), is small 

enough to fit in a pocket .Few inches.

 Requires no external power, and can survive 

being dropped from a 3-story building or 

stepped on by a person. 



 Its minimalistic, scalable design is inherently

application-specific instead of general-purpose,

providing less functionality at dramatically reduced

cost. Using this platform, we present the innovations

for various imaging modalities (brightfield, darkfield,

fluorescence, lens-array) and scalable

manufacturing strategies (capillary encapsulation

lens mounting, carrier tape lens mounting, self-

alignment of microoptics by folding, paper

microscope slide).



 The possibility of a universal “microscope for

every child” programme which could foster a

deep interest in science from an early age and

the global benefits of disease-specific

Foldscopes to diagnose the billion people in risk

of malaria and other deadly diseases; two very

good reasons why this project should be big

news in the coming years.



How do I focus? (Samples 
appearing blurry / unclear / 
cannot see sample)
 Firstly, just like any scientific instrument; the Foldscope needs

to be assembled correctly to function. Please refer to videos
above to ensure that your Foldscope is correctly assembled.

 Secondly, the correct assembly and use of the “focus ramp” is
critical. The focus ramp is, as the name reveals, a ramp that is
Secondly, the correct assembly and use of the “focus ramp” is
critical. The focus ramp is, as the name reveals, a ramp that is
thick on one side and thin on the other. Sliding the focus ramp
from left to right changes the distance of the lens from the
sample, enabling focus. Start at the lowest focus, the thin side
of the ramp, and push toward the thick side while viewing
your sample until clarity is achieved.

 Thirdly, make sure you are viewing objects that are
translucent, or allow light through. Completely opaque
objects can not be viewed using transmission light
microscopy.



 The lens piece is a small circular item, composed of a 
tiny glass bead held within a black plastic ring and a 
silver magnetic ring. Magnetic couplers are a square 
shaped piece, composed of black plastic with small shaped piece, composed of black plastic with small 
holes along one side, a large hole in the center, and 
a silver magnetic ring.

Due to their magnetic attraction, lenses and couplers 
will be stuck together in a stack when you receive 
your kit. But do not fret! Simply separate the pieces 
and you are ready to assemble.



What Can u See through Foldscope 
 Foldscope can be used to observe biological samples like

bacteria, copepods, tardigrades, tetrahymena, diatoms,
rotifers, nematodes, spider eggs, ants, vorticella, mites,
daphnia...pretty much anything you can stick on a slide.

Foldscope can also allow the observation of non-
biological samples, such as particulates detrimental to airbiological samples, such as particulates detrimental to air
quality, or the microscopic crystalline differences between
real and fake medications. Despite a number of amazing
applications already demonstrated, we know there is so
much untapped potential. Make the journey your own!



Where to Buy…..

Yes!  Products are available now on 
Foldscope store, Amazon and Ebay. 
Don't be fooled by imitations!Don't be fooled by imitations!

Basic Classroom Kit/ Deluxe Kit.





The innovations include:

Various imaging modalities (brightfield, darkfield,Various imaging modalities (brightfield, darkfield,

fluorescence, lens-array) and scalable

manufacturing strategies (capillary encapsulation

lens mounting, carrier tape lens mounting, self-

alignment of microoptics by folding, paper

microscope slide).



Foldscope imaging modalities:

 (A) Brightfield Foldscope image of a monolayer of

1 mm polystyrene microspheres (Polysciences

07310-15) using a 1,450X lens.

 (B) Fluorescent Foldscope image of 2 nm

polyfluorescent microspheres (Polysciences

19508-2) using a 1,140X lens with Roscolux gel

filters #19 and #80.



(C) 2X2 lens-array Brightfield Foldscope image of Giemsa-stained thin

blood smear using 1,450X lenses.

(D) 140X Darkfield Foldscope images of 6 mm polystyrene microspheres

(Polysciences 15714-5), using a 140X lens for the darkfield condenser.

Darkfield condenser aperture shown in inset has 1.5 mm inner diameter

and 4.0 mm outer diameter. (E–H) Schematic cross-sections of

Brightfield, Fluorescence, Lens-Array, and Darkfield Foldscope

configurations, showing the respective arrangements of ball lenses,

filters, and LEDs.











References and info/videos on 
youtube.
 http://125.stanford.edu/frugal-science/

 https://www.headstuff.org/topical/science/foldscop
e-origami-based-paper-microscope/

 https://www.foldscope.com/

https://stanford.edu/~manup/docs/Cybulski_PLoSON https://stanford.edu/~manup/docs/Cybulski_PLoSON
E_2014.pdf

 http://microcosmos.foldscope.com/



Solastalgia 
 Coined by philosopher Glenn Albrecht in

2003 it was formed by the combination
of the Latin words sōlācium (comfort)
and the Greek root -algia (pain).and the Greek root -algia (pain).

 In 2015, the medical journal The
Lancet included solastalgia as a
contributing concept to the impact of
Climate Change on Human Health and
Wellbeing



Environmental Change and 
Psychoterratic Syndromes The Bad, the 
Good and the Beautiful

 Solastalgia is a new concept developed to give greater meaning 

and clarity to environmentally induced distress. As opposed to 

nostalgia--the melancholia or homesickness experienced by 

individuals when separated from a loved home--solastalgia is the 

distress that is produced by environmental change impacting on 

people while they are directly connected to their home 

environment. the experiences of persistent drought in rural NSW and 

the impact of large-scale open-cut coal mining on individuals in the 

Upper Hunter Valley of NSW. In both cases, people exposed to 

environmental change experienced negative affect that is 

exacerbated by a sense of powerlessness or lack of control over the 

unfolding change process. 




