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Hierarchical structure characterization @ Å, nm

From Bragg's law 
it is understood that with decreasing 
scattering angle, increasingly larger 
structural featuresare being probed.

Technique Length scale
d (nm)

uSAXS 1000

SAXS 100

SAXS 10

WAXS 1

WAXS 0.1
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XMI-L@bςRIGAKU System
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BioSAXSLab ςXENOCS System 

ExcillumGa Metal jet 
Beam size ²150˃ Ƴ

BioSAXS

Å nm

Reflection geometry



X-ray Source

Detector in WAXS
(Sub-molecular Scale)

Detector in SAXS
(Supra-molecular Scale)

Sample
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SCANNING MICROSCOPY 

X-ray source

SAXS/WAXS Detector

Scan Mode

SUNBIM 4.0
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XEUSS 3.0  HR LABORATORY
ƘǘǘǇǎΥκκǿǿǿΦƛǘŀŎŀπǎōΦƛǘκōƛƻǎŀȄǎκ

Potentiating the Italian Capacity for Structural Biology Services in Instruct-ERIC

National Recovery and Resilience Plan (NRRP)
Strengthening and creation of Research Infrastructures

Mission 4 ςComponent 2 ςInvestment line 3.1XEUSS3.0 system, HRmodel:

Å Motorizeddual source(GaExcillumliquid jet sourceandCumicro-source)

Å DetectorEiger2R(1M), movingin vacuumfrom 42.5 mm to 1800mm (SDD)

Å Bonse-Hart 4-bounceSi(111) channelcut crystalsmonochromatorandanalyzerfor USAXS

Å BiocubeSystem

Å Size-exclusionchromatographycoupledwith SAXS(SEC-SAXS)usingan AKTAgoTMprotein

purificationsystem

Å Different holders for suitable sample handling and virtual detector option for q-range

extension

https://www.itaca-sb.it/biosaxs/
https://www.itaca-sb.it/biosaxs/
https://www.itaca-sb.it/biosaxs/
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Potentiating the Italian Capacity for StructuralBiology Services in Instruct-ERIC

EIGER2 R 500K
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4-Axis motorized SWAXS modulewith EIGER2 R 500K
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Sample Environment/Holder

Potentiating the Italian Capacity for StructuralBiology Services in Instruct-ERIC

Á/ŀǇƛƭƭŀǊƛŜǎÁ Solids Á Gels

Á Low Noise Flow Cell

Á GISAXS/GIWAXS Á Shear Cell

Á Rotary 
   Capillaries

Á Reactivity  Chamber

ÁtŜƭǘƛŜǊ ƛƴ 
¢ǊŀƴǎƳƛǎǎƛƻƴκwŜŦƭŜŎǘƛƻƴ

(-20° to 150°C)
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Bio-FIBERS : hierarchical structure

BioFibersςwhether natural or man-
made ςare semi-crystalline
materials featuring crystalline 
nanodomainsembedded within an 
amorphous (or highly
disordered) matrix and organized 
hierarchically.
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TOOLS : hierarchical structure characterization

Technique Length scale
d (nm)

uSAXS 1000

SAXS 100

SAXS 10

WAXS 1

WAXS 0.1
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X-ray characterization @ Å, nm

Type 1 collagen

1

2



TYPE OF CRYSTALS

Single crystals Polycrystalline crystals
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Hierarchical structure of collagen @ Å, nm

300 nm

1.5 nm COLLAGEN MOLECULE

FIBER

5 µm

65 nm

10-300 nm FIBRIL
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Hierarchical structure of collagen @ Å, nm (SAXS)

SAXS
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Hierarchical structure of collagen @ Å, nm (SAXS)

2D SAXS PATTERN 1D SAXS PROFILE

1 mm

Relative Thickness distribution (n)

Transmitted Intensity  

Normalized SAXS Intensity

Raw SAXS Intensity
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Hierarchical structure of collagen @ Å (WAXS), nm
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Hierarchical structure of collagen @ Å (WAXS), nm

2D WAXS PATTERN 1D WAXS PROFILE

1

d = 11.2 Å

2

d = 2.8 Å

Relative Thickness distribution (n)

Transmitted Intensity  

Normalized SAXS Intensity

Raw SAXS Intensity

1 mm

1

2



KERATOCONUS

Oliver Bunk

Keratoconuspathologyaffectingcorneawhichcausesprogressivethinningof the
stromaandconsequentlyabnormalcurvature, inducingirregularastigmatismand
myopia,cornealfibrosis,anddistortion of vision,due to the modificationin the
organizationof thecornealcollagen

The«samples»: Thecornealepitheliumin the centralportion (area~8x10mm2) of the bovineeye was
removedbygentlescrapingwith a blade.

Question: the crosslinkingagent was riboflavin (riboflavin-5-phosphate; Sigma-Aldrich, St. Louis,MO,
USA), diluted in PBSto a riboflavin solution of 0.1%. Corneaswere then exposedto a UV lamp
(wavelength365nm,3 mW/cm2) for 30min. whatarethe structuralchangesin collagentype1?

Giuliano  Scarcelli
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KERATOCONUS
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KERATOCONUS
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KERATOCONUS

The Use of X-ray Scattering Techniques to Determine Corneal 
Ultrastructure
Keith M. Meek*, and Andrew J. Quantock

Progress in Retinal and Eye Research Vol. 20, No. 1, pp. 95 to 
137, 2001
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