Astra-Zeneca, Biontech-Pfizer and
Johnson&Johnson COVID-19 ,vaccines”
investigated by means of
Scanning Electron Microscopy (SEM)
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Scanning Electron Microscope (SEM)

https://www.biosciencenotes.com/scanning-electron-microscope-sem/
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https://en.wikipedia.org/wiki/Scanning_electron_microscope.
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electron beam

A:ger Electrons (AE) lﬁiecnrldhary; E'Iecl'r::ns( éiﬁ] (~100 nm)
rr——— \ T T - )the sample in question is scanned by means of
Tk comumxy @ NArrowly focused electron beam (~5-10nm) of
Cathodoluminescence (CL) (Bremsstrahlung)
(mm,f - \ ( (~1-4um) several thousand electron volts energy

SAMPLE

- Secondary electrons are low energy electrons
triggered by the primary electrons of the
electron microscope by inelastic scattering from

the sample, the contrast of the image is mainly
determined by the surface topography of the

sample.
Inelastic Scattering
composition and bond states (EELS) Elastic Scattering
Incoherent Elastic structural analysis and HR imaging (diffraction)
Scattering

Transmitted Electrons chemical analysis can be performed using
e energy dispersive X-ray spectroscopy (EDX).
A detection depth of hundreds of nanometers
to a few micrometers is achieved.




SEM/EDX Analysis of Astra-Zeneca
Overview




SEM/EDX Analysis of Astra-Zeneca
Region comprising Fe and Cr
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SEM/EDX analysis of Astra-Zeneca
Region comprising Fe and Cr
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SEM/EDX analysis of Astra-Zeneca
EDX-mapping of spatial distribution of chemical elements
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Layered image: Each color represents a different chemical element




SEM/EDX analysis of Astra-Zeneca
EDX-mapping of spatial distribution of chemial eleent
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EDX mapping: spatial distribution of Fe



SEM/EDX analysis of Astra-Zeneca
EDX-mapping of spatial diribution o chemical elmets )
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EDX mapping: spatial distribution of Cr



SEM/EDX Analysis of Biontech - Pfizer
Overview




SEM/EDX Analysis of Biontech - Pfizer
Regions comprising Fe and Cr
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SEM/EDX Analysis of Biontech - Pfizer

counts

counts

Regions comprising Fe and Cr

Q ot | Spectrum 814 |

'

Fe
C
l la Cr
J Ad
T T T T T T T T T T T T T T T
0 2 4 6 8 10 12 14
energy (keV)
Cl | Spectrum 818 |
o
/
1 c
| L Fe
| l\la T
I T I T I T I T I T I T I T T
0 2 4 10 12 14

6 8
energy (keV)



SEM/EDX Analysis of Biontech - Pfizer
Regios omprising Fe and Cr
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Layered image: Each color represents a different chemical element




SEM/EDX Analysis of Biontech - Pfizer
Regions comprising Fe and Cr
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EDX mapping: spatial distribution of Fe



SEM/EDX Analysis of Biontech - Pfizer
Regions comprising Fe and Cr
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EDX mapping: spatial distribution of Cr



SEM/EDX Analysis of Johnson & Johnson
Overview
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SEM/EDX Analysis of Johnson & Johnson




SEM/EDX Analysis of Johnson & Johnson
Regions comprising Fe and Cr
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SEM/EDX Analysis of Johnson & Johnson
EDX-mapping of spatial distribution of chemical elements

Layered image: Each color represents a different chemical element




SEM/EDX Analysis of Johnson & Johnson
EDX-mapping of spatial distribution of chemical elements
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EDX mapping: spatial distribution of Fe



SEM/EDX Analysis of Johnson & Johnson
EDX-mapping of spatial distribution of chemical elements

EDX mapping: spatial distribution of Cr
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