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Over the past few decades, virologists, epidemiologists and other health 20nm |-
sectors have Issued alerts about new viruses that could lead to global
pandemics. The need for rapid and effective methods to diagnose viruses

IS of paramount importance to prevent its massive spread among the Sox FO— S i Polic >
population. Most viruses vary in size from 20 nm to 250-400 nm, but only o |

the largest ones (700 nm-1 pm) can be seen with a traditional optical =xamples of well known pandemics viruses ordered by diameter.
microscope. Although some optical super-resolution techniques achieve a Pattern Layout LED: 300nm
resolution of tens of nm, these are complex and require expensive setups. - o
Thus, the European FET-open project ChipScope goal is to build a !

microscope overcoming the limits of diffraction by simple methods on a
chip size.
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Experiment

Lens less microscopy Is a low-cost alternative to previous super resolution
microscopes, but its resolution is limited by the pixels size on the camera. To t
overcome this limitation, a new super resolution microscope based on
nano-illumination microscopy (NIM) [1], [2] is being developed with :

- 2-D array of 8x8 InGaN/GaN LEDs emitting at 465nm of 5um size and

Size

Microscope assembly according
to the reduction in size of the
nanoLED over the duration of
the project. The reduction of the
LEDs has been carried out In

itch two different ways in parallel:
pIcn. _ _ ‘Bm //’the first by optical reduction
- Shadows are observed on a CMOS sensor In near field. @ ™ {g .-~~~ (orange) and the second by
: : 20O -5, 400nm continuing with the reduction
- 1 smgle photodetector, €. CMOS Sensor. | | ©” Tommm integrated on-chip (green). It is
- NIM Is also used to excite fluorophores 2o 2018 2019 020 Y%= cyrrently 300nm [3].
photodetector . CO nc I usions
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—— of W AsS no lenses or expensive setups are involved the

~light 0 icu i o o oresgneeimaze microscope is affordable by anyone. Several

o ' G @ ool . time - position prototypes that integrate both the sensor and the

light e LED array with the sample are being developed to

reduce the setup, so it can be produced on a chip
size, avallable to be plugged in mobile phones.
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Array of 1um size LEDs

The NIM image is reconstructed by associating the intensity measured at the photodetector to each LED position by
switching it on and off. The NIM method is demonstrated with a fly’s wing below.
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