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(54) MICRO‑STRUCTURED DEVICE FOR SELECTIVE TRANSMISSION OF RADIATION

(57) A micro-structured device (10) for selective
transmission of radiation comprises a first module (11)
and a second module (12). Each of the first module and
the secondmodule comprises multiple walls (102) with a
height (h). For each of the first module and the second
module, the walls (102) formmultiple repeating grid units
for selective transmission of X-ray and/or gamma-ray
radiation.

A first cover (106) on a first side of the first and the
second modules extends, transversally to the height (h),
over the multiple repeating grid units of the first module

(11) and the second module (12). A second cover (108)
on a second side of the first and the secondmodules, the
second side being opposite to the first side, extends,
transversally to the height (h), over themultiple repeating
grid units of the first module (11) and the second module
(12).

According to the invention, at least one of the first
cover (106) and the second cover (108) comprises a
positioning element (110) for aligning the position of
the first and/or second module.
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Description

FIELD OF THE INVENTION

[0001] The invention relates to a micro-structured de-
vice for selective transmission of radiation.

BACKGROUND OF THE INVENTION

[0002] Manufacturingof high-performancemicrostruc-
tures for selective transmission of X-ray or gamma-ray
radiation, suchasX-rayanti-scatter grids for advancedX-
ray imaging systems, with a large surface area is chal-
lenging, as it requires very accurate and consistent di-
mensioning and positioning of the thin and high wall
structures uniformly over the complete area. There are
typically limitations to the size of the manufacturing plat-
forms that can be used, e.g. when manufacturing the
microstructures with 3D printing technology. Conse-
quently, manufacturing process yields may be low for
’large area’ structures, such as micro-structured devices
larger than 20 x 20 cm2. One option to mitigate this
challenge is manufacturing of smaller grid tiles and sub-
sequently merging (tiling) multiple such small grid tiles to
form a larger structure.
[0003] Schröter et al, J. Phys. D: Appl. Phys. 50 (2017)
225401, describe large-area full field x-ray differential
phase-contrast imaging using 2D tiled gratings.
[0004] Possible alignment errors and interfaces be-
tween adjacent grid tiles can lead to image artifacts as
well as structural instabilities and risk of breakage.
Hence, there is a need to improve such ’large area’
micro-structured devices.

SUMMARY OF THE INVENTION

[0005] It is, inter alia, an object of the invention to
provide an improved micro-structured device for selec-
tive transmission of radiation. The invention is defined by
the independent claims. Advantageous embodiments
are defined in the dependent claims.
[0006] According to a first aspect of the invention, there
is provided a micro-structured device for selective trans-
mission of radiation. The device comprises:

a firstmodule and a secondmodule, wherein each of
the first module and the second module comprises
multiple walls with a height, and wherein for each of
the first module and the second module, the walls
form multiple repeating grid units for selective trans-
mission of X-ray and/or gamma-ray radiation;
a first cover on a first side of the first and the second
module, wherein the first cover extends, transver-
sally to the height (h), over themultiple repeating grid
units of the first module and the secondmodule; and
a second cover on a second side of the first and the
secondmodule, wherein the second side is opposite
to the first side, wherein the second cover extends,

transversally to the height, over the multiple repeat-
ing grid units of the first module and the second
module. In accordance with the invention, at least
oneof thefirst coverand thesecondcover comprises
a positioning element for aligning the position of the
first and/or second module.

[0007] The covers on either side of the modules in
combination with the positioning element provide align-
ment and support to the modules of the micro-structured
device. In thisway, it is possible toaccurately positionand
keep in place the modules, relative to each other, such
that selective transmission of X-ray and/or gamma-ray
radiation is achieved across an area of the device that is
larger in size than an individual module. Preferably, each
of the first cover and the second cover comprises at least
one positioning element and/or at least one of the covers
comprisesmultiple positioning elements.With the help of
the covers and positioning elements it may be possible to
avoid expensive sensors and positioning equipment dur-
ingassembly toaccurately alignallmodules in the correct
positions relative to each other. The positioning elements
in the covers may provide for "self-alignment". Further-
more, the invention may prevent a module from being
placed in awrong position, andmay simplify correction of
a possibly wrongly positioned module. The exact posi-
tions of individual modules in a micro-structured device
may be of particular importance for structures such as
focused grid, where different positions require different
angulation of the walls. The covers and positioning ele-
ments may prevent module positions from changing
during operation in an imaging system (e.g. rotational
scan of aC-arm imaging system). Therefore, grid lifetime
and/or performance during varying environmental con-
ditions, such as humidity and temperature may be im-
proved.
[0008] Each of themodules hasmultiple repeating grid
units for selective transmission of X-ray and/or gamma-
ray radiation. Each of the repeating grid units are of the
same or similar size as the other grid units, such as grid
units formingmultiple similargrid ’pixels’ inananti-scatter
grid or grating. All repeating grid units may not be iden-
tical. As mentioned above, there may be variations in
angulation of the walls between grid units, such as for
focused grids where grid pixels are focused towards e.g.
one spot and grid pixels at the edges may have different
angulation than in the middle of the device.
[0009] The modules are manufactured as separate
pieces. Preferably, the modules are free standing struc-
tures, such that themicro-structured device can be easily
assembled. Eachmodule may bemonolithic or may be a
composite structure. Examples of ranges formodule grid
unit parameters may be repeating grid unit pitch (dis-
tance between the center of adjacent repeating grid
units) between 0.1 and 2 mm, wall thickness between
20‑100µm,andwall height between2‑10mm. In another
example, such as suitable for absorption gratings, the
unit pitch may be between 10 and 50 µm, the wall thick-
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ness between 5 and 25 µm, and the wall height between
100 and 500 µm.
[0010] The covers may be thin rigid plates or flexible
foils. Preferably an average thickness of each cover is
less than 10% of the height of the walls of the modules,
such as in the range of less than 0.2 - 1 mm for modules
with a grid wall height in the range of 2 - 10 mm. The
micro-structured devicemay includemore than twomod-
ules to further increase the effective area for selective
transmissionof radiation.Preferablyanareaof themicro-
structured device is larger than 400 cm2,more preferably
larger than 1500 cm2.
[0011] According to an embodiment of the invention,
the positioning element comprises a cover protrusion
and/or a cover recession. Advantageously, at least one
of the first module and the second module comprises a
module protrusionmatched to a cover recession and/or a
module recession matched to a cover protrusion. In this
way, the positioning element of the cover may connect to
a corresponding element of the module, such that the
module is kept in place and/or aligned to the cover. A
protrusion may be in the form of a wedge, a pyramid, a
cone, a stair shape, a pin, a ridge, or similar structures. A
corresponding recession would preferably be the ’in-
verse’ of such a protrusion structure. However, dimen-
sions and/or shape may vary to some extent between
corresponding protrusions and recessions, e.g. to allow
for easier manufacturing, considering variances in di-
mensions etc. In one example, a recession may be in
the form of a slit, ’canyon’, or similar, such that a corre-
sponding protrusion, e.g. in the form of a pin or cone or
ridge,maymove sidewayswithin the recession and/or be
slid into the recession from the side.
[0012] According to an embodiment of the invention,
the walls of each module comprise at least one high-Z
material for attenuation of X-ray and/or gamma-ray ra-
diation. A high-Z material is a material (element) with a
high atomic number Z. Such materials provide good
absorption of X-ray and gamma-ray radiation, which is
advantageous e.g. to absorb scattered radiation through
the grid units. The high-Z material is preferably a metal.
The high-Z material may preferably be Tungsten (Wol-
fram,W,withatomicnumber74).Otherexamplesofhigh-
Z materials, include Molybdenum (Mo, atomic number
42), Tantalum (Ta, atomic number 73), Niobium (Nb,
atomic number 41), Lead (Pb, atomic number 82), Bis-
muth (Bi, atomic number 83), Rhenium (Re, atomic
number 75), Silver (Ag, atomic number 47) and Gold
(Au, atomic number 79). The high-Z material preferably
has an atomic number Z exceeding 40, and more pre-
ferably exceeding 70. The walls may alternatively or
additionally or in combination comprise an alloy including
at least one high-Z material.
[0013] According to an embodiment of the invention, at
least oneof thecovers comprisesa transmissionmaterial
that is substantially transparent to X-ray and/or gamma-
ray radiation, wherein a density of the transmission ma-
terial is less than 10 g/cm3, preferably less than 5 g/cm3

and more preferably less than 3 g/cm3. In this way, the
cover, or the sections of the cover comprising such
material, will not interfere with the radiation through the
micro-structured device. Examples of such covermateri-
als with largeX-ray and/or gamma-ray transparencymay
include carbon (such as carbon fiber, carbon fiber rein-
forced composite, etc.), polymer (such as acrylic, poly-
carbonate, polystyrene, nylon, polyimide, polyethylene,
polyester, etc.), aluminum, glass, vulcanized fiber, etc.
[0014] According to an embodiment of the invention, at
least one of the covers comprises at least one high-Z
material for attenuation of X-ray and/or gamma-ray ra-
diation, wherein the high-Z material forms a wall pattern
for radiation attenuating functionality alignedwith thegrid
units of the modules. In this way, the cover may fulfill an
additional function of enhancing the function of selective
transmission of X-ray and/or gamma-ray radiation
through themicro-structured device. The high-Zmaterial
maybe the sameor different to ahigh-Zmaterial thewalls
of the module as described above. The wall pattern may
alternatively or additionally or in combination comprise
an alloy including at least one high-Z material.
[0015] According to an embodiment of the invention,
the wall pattern of high-Z material of at least one of the
covers comprises tilted walls for providing focused grid
functionality. The tilted walls are preferably focused to-
wards one focal point. In this way, the cover may provide
for an enhanced focused grid functionality together with
the grid structures of the modules.
[0016] According to an embodiment of the invention,
the first module and the second module are aligned with
the positioning element, such that adjacent sides of the
two modules are separated by a gap that on average is
larger than zero and smaller than 200% of a pitch of the
repeatinggrid units of eachmodule.Preferably, thegap is
on average smaller than 100% of the pitch, and more
preferably smaller than 50% of the pitch. In this way a
small, controlled distance between the modules may be
achieved for improved radiation scatter profile across the
interface between the modules. An improved scatter
profile may be achieved by avoiding ’double walls’ of grid
units from two adjacent modules of the device.
[0017] According to an embodiment of the invention,
the positioning element comprises a protrusion extend-
ing in the gap between themodules in the direction of the
heightof themodules. In thisway, themodulesmayeasily
be separated in a controlled way, for an improved scatter
profile, with one or several protrusions.
[0018] According to an embodiment of the invention,
the first cover and the second cover are mechanically
connected to each other between and/or outside of the
modules. In this way, the mechanical stability of the
micro-structured device may be improved. Furthermore,
the connections between the two covers may also func-
tion to align and keep in place the modules.
[0019] According to an embodiment of the invention,
thedevice comprisesa shockabsorbing layer betweenat
least one of themodules and at least one of the covers. In
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this way, the risk of structural damage during e.g. assem-
blyand/or handlingof themicro-structureddevicemaybe
reduced. A shockabsorbing layer may also help to even
out small variations in e.g. height of the modules due to
manufacturing variances. Preferably, the shock absorb-
ing layer is substantially transparent to X-ray and/or
gamma-ray radiation.
[0020] According to an embodiment of the invention,
the device comprises a spacer material between the first
module and the second module. Such a spacer material
may help to provide improved mechanical stability of the
device. The spacer material may prevent modules from
moving with respect to each other and reduce risk for
mechanical damage. The spacer layer may be substan-
tially transparent to X-ray and/or gamma-ray radiation.
[0021] As previously mentioned, examples of materi-
als with high transparency to X-ray and/or gamma-ray
radiation may be materials with a density of less than 10
g/cm3, preferably less than 5 g/cm3 and more preferably
less than 3 g/cm3. Examples of such X-ray and/or gam-
ma-ray transparent materials include carbon, polymers,
aluminum, glass, vulcanized fiber, cotton fiber, glue,
aerogel, foam, paper etc.
[0022] According to a second aspect of the invention,
there is provided an imaging component comprising the
device according to the first aspect, wherein the imaging
component comprisesat least oneof anX-rayor gamma-
ray anti-scatter device; an X-ray or gamma-ray filter; an
X-ray or gamma-ray collimator; an X-ray or gamma-ray
grating.
[0023] According to a third aspect of the invention,
there is provided an imaging system comprising the
imaging component according to the second aspect.
Such an imaging system may be a computed tomogra-
phy imaging system, a radiography system, a fluoro-
scopy system, a cone beam computed tomography sys-
tem, a C-arm interventional imaging system, a positron
emission tomography system, a single-photon emission
computerized tomography system etc.
[0024] These and other aspects of the invention will be
apparent from and elucidated with reference to the em-
bodiments described hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025]

Fig. 1 schematically illustrates modules with repeat-
ing grid units.
Fig. 2 schematically illustrates another example of a
1D grid module.
Figs. 3‑8 schematically illustrate micro-structured
devices comprising multiple modules and top and
bottom covers.

DETAILED DESCRIPTION OF EMBODIMENTS

[0026] Fig 1 illustrates an exemplary one-dimensional

(1D) X-ray anti-scatter grid module 100-A (in the top part
a of Fig. 1) and an exemplary two-dimensional (2D) X-ray
anti-scatter gridmodule100-B (in thebottompart bofFig.
1). Each anti-scatter grid module 100 comprises a plur-
ality of X-ray absorbing septa walls 102 separated by
interspace material 104. The interspace material 104
may be a solid with low X-ray absorption. The interspace
material may be air or another gas. The septa walls 102
are arranged to form an array of grid pixels where p is the
grid pixel pitch, h is the septa wall height, and w is the
septa wall thickness.
[0027] Fig. 2 shows an example of a 1D grid module,
such as a module for a 1D anti-scatter grid or grating. In
this example, the walls 102 are manufactured in a sub-
strate 200, which also acts as supporting carrier for the
walls 102. Examples of manufacturing technologies for
such 1D-modules 100-A (or similar 2D gridmodules 100-
B) include making gold-filled channels in silicon by RIE
(LIGA), tungsten-filled channels made in glass by femto-
laser etching etc.
[0028] Fig. 3 schematically shows a micro-device 10,
including multiple tiled modules 11, 12, 13, 14. The four
tiledmodules are viewed fromabove, looking through the
first and second covers 106, 108 (not visible in figure).
Positioning elements 110 are shown as circles in wall
cross sections of the device. The positioning elements
110 may be protrusions that fit in corresponding reces-
sions in the wall 102 of the module 11, 12. As another
example, the positioning elements 110 may be reces-
sions that fit with protrusions extending from thewall 102.
[0029] Fig. 4 shows a side-view of a micro-structured
device including multiple modules 11, 12, sandwiched
between two covers 106, 108. In this example, shock
absorbing material 120 (such as foam, aerogel, etc.) is
placed between the grid tiles 11, 12, and the covers 106,
108 to improve mechanical robustness of the final grid
(e.g. increasedrop test performance). Individual grid tiles
may need to maintain a certain flatness relative to each
other,which could imposeadditional requirements for the
bottom and top covers and/or the shock absorbing ma-
terial. In the example in Fig. 4, the top cover 106 and the
bottom cover 108 are mechanically connected to each
other with mechanical connections 130 on the outside of
the modules 11, 12. Alternatively, or additionally the
covers may be mechanically connected between mod-
ules. Suchmechanical connections provide for improved
stability and fixed positions of the modules. In the exam-
ple in Fig. 4, positioning elements 110 on both covers are
in the form of protrusions that extend between modules.
[0030] Fig. 5 illustrates an example of a large 2D grid
(2DXL), suchas ananti-scatter grid, composedof square
2D grid tiles 11, 12 with square pixels. Thematerial of the
tiles 11, 12may be e.g. Tungsten. The tiles 11, 12may be
manufactured with 3D printing. The tiles 11,12 are
merged to create a 2DXL grid without X-ray image arte-
facts caused by the borders between neighboring tiles.
Positioning elements 110 in this example consist of pro-
truding pins in the covers 106, 108. The pins are shaped
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accurately to match with grid pixels in the four corners of
each2Dgrid tile 11, 12. The pins stick precisely in the grid
pixel openings formed by the (e.g. air-spaced) tungsten
septa walls 102. Across the 2DXL grid area the shape of
thepinsmaybeangulated andor tapered towards the top
for optimal fit with the focused grid tiles. Tungsten septa
wall 102 thickness may be on the order of 0.1 mm, pin
height in the range 0.2‑1 mm and grid pixel size in the
range 1‑3 mm. The top part a) of the figure shows the
2DXL grid viewed from the top. The bottom part b)
illustrates a cross-sectional view A to A’.
[0031] Fig. 6. shows a similar 2DXL grid assembly
concept as in Fig. 5. In this case hexagonal 2D grid tiles
11,12are joinedseamlessly together to forma2DXLgrid.
The positioning marks 110 at the borders of each tile 11,
12 ensure a well-defined distance between all neighbor-
ing grid tiles. This is important to realize a smooth X-ray
scatter profile at the tile boundaries. As an example, the
gap width between tiles may be ca. 20% of the pixel size.
The figure illustrates an example including the use of six
positioning marks 110 for each 60-degree corner of a
hexagonal grid tile 11, 12. Another option is to use three
marks 110 positioned in the vertices of an equilateral
triangle in the hexagonal tile 11, 12. Another example is
for each hexagonal grid tile 11, 12 to use threemarks 110
in the bottom cover and additionally three marks 110 in
the top cover, as indicated schematically by two equilat-
eral triangles in the top left hexagonal tile. The top part a)
of the figure shows the 2DXL grid viewed from the top.
The bottom part b) illustrates a cross-sectional view A to
A’.
[0032] Fig. 7 shows a 2DXL grid composed of square
2Dgrid tiles 11, 12with square pixels. As an example, the
tiles 11, 12may bemanufactured from glass filled with X-
ray absorbingmaterial to form thewalls 102. The tiles 11.
12 are merged to create a seamless 2DXL grid. With
some manufacturing technologies, it may be difficult to
apply positioning marks 110 inserted in pixel openings,
since the space between septa walls 102may be (partly)
filled with a solidmaterial instead of air, and/or pixel sizes
are smaller (such as down to 0.2 mm). Therefore, it may
preferable, as shown in Fig. 7, to use protruding ridges
110 in thegridcovers106, 108 topositionandalign the2D
grid tiles relative to each other. Septa wall 102 thickness
and height h may be ca. 30 µm and 2 mm, respectively.
Ridge height may in this example be in the range 0.2‑1
mm and grid pixel size may be in the range 0.2‑0.5 mm.
The top part a) of the figure shows the 2DXL grid viewed
from the top. The bottom part b) illustrates a cross-sec-
tional view A to A’.
[0033] Fig. 8 illustrates a 2DXL grid composed of rec-
tangular 2Dgrid tiles11, 12with squarepixels. Like in e.g.
Fig. 7, the tiles 11, 12 are merged with a controlled gap,
but in this case the tiles 11, 12 are aligned by protruding
pins 110 located in the periphery of the grid covers 106,
108outside thefieldof viewFOV.Thepinsmatch110with
additional holes etched in the four corners of each2Dgrid
tile 11, 12. The small gapwidth between neighboring tiles

11, 12 helps to prevent or reduce X-ray image artefacts
caused by tiling. The top part a) of the figure shows the
2DXL grid viewed from the top. The bottom part b)
illustrates a cross-sectional view A to A’.
[0034] It should be noted that the above-mentioned
embodiments illustrate rather than limit the invention, and
that those skilled in the art will be able to design many
alternative embodiments without departing from the
scopeof the appendedclaims. Asnon-limiting examples,
the material for the top cover 106 and/or bottom cover
108 may be X-ray absorbing material or an X-ray trans-
parentmaterial. X-ray absorbingmaterials suchasTung-
sten or Molybdenum can be used to add additional X-ray
absorbing functionality to thedevice. In suchanexample,
the absorbing covermay be patterned with the same grid
structure matching as the underlying modules. For 2D
focusing design of the gridmodules 11, 12, such as for an
anti-scatter grid focusing to the focal spot of an X-ray
tube, it is possible to use an alignment pattern of at least
one cover 106, 108, to ensure that the correct focus
module 11, 12 is positioned at the required position, to
match with the angles of the walls 102, such as at the
center or at the periphery of the micro-structured device.
The focusing functionality of the stack may be supported
by the cover 106, 108 itself, in which case a thicker cover
106, 108 is preferred. Asmentioned, themodulesmaybe
built from glass structuring technologies, such as laser
etched glass, made with X-ray or gamma-ray absorbing
walls 102. At least one of the covers 106, 108 may
alternatively or additionally be made from structured
glass. Such glass a cover 106, 108 may be X-ray and
gamma-ray transparent over its entire surface or have X-
ray or gamma-ray absorbing structures integrated in a
pattern, suchas tomatch or supplement grid functionality
of the modules 11, 12.
[0035] The top and bottom cover 106, 108 may be
connected to each other in a monocoque or semi-mono-
coque envelope construction, which is advantageous to
keep the tiles in stable fixed position relative to each
other. In a semi-monocoque envelope, a surrounding
frame, such as an aluminum frame, may be used to
attach top cover and bottom cover to each other. Posi-
tioning elements 110 in a cover 106, 108, such as a cover
made by from carbon, may be fabricated by subtractive
manufacturing (e.g. CNC machining) and/or by additive
manufacturing (e.g. casting a stack of carbon laminate
foils in a pre-formed negative mold containing the posi-
tioning marks). The positioning marks 110 may cause
small gain variations in acquired X-ray images when
located in the field of view, but these can easily be
corrected by image preprocessing. Positioning marks
110 may be applied on only one cover or on both covers.
In an example, positioning marks may be applied at
alternate positions in both covers to minimize local X-
ray absorption differences. Depending on the chosen
assembly concept and the properties of the grid tiles
(material, dimensions, geometry, etc.), the skilled person
will appreciate that various other embodiments of posi-
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tioning marks in the grid covers and combinations with
additional alignment features in the grid tiles are concei-
vable. For example, in Figs. 5 and 6 the grid tiles may be
alignedbyprotruding ridgesalong the tiles insteadof pins
inserted in the corners of the tile. In Fig. 7, the protruding
ridges around each glass grid tile may be shortened to
only e.g. the corners of the tile. In Fig. 8, protruding ridges
along the grid tiles could be added in the FOVof the grid.
[0036] In the claims, any reference signs placed be-
tween parentheses shall not be construed as limiting the
claim. The word "comprising" does not exclude the pre-
sence of elements or steps other than those listed in a
claim. The word "a" or "an" preceding an element does
not exclude the presence of a plurality of such elements.
In the device claim enumerating several means, several
of these means may be embodied by one and the same
item of hardware. Measures recited in mutually different
dependent claims may advantageously be used in com-
bination.

Claims

1. A micro-structured device (10) for selective trans-
mission of radiation, the device comprising:

a first module (11) and a second module (12),
wherein each of the first module and the second
module comprises multiple walls (102) with a
height (h), and wherein for each of the first
module and the second module, the walls
(102) form multiple repeating grid units for se-
lective transmission of X-ray and/or gamma-ray
radiation;
a first cover (106) on a first side of the first and
the second modules, wherein the first cover
(106) extends, transversally to the height (h),
over the multiple repeating grid units of the first
module (11) and the second module (12); and
asecondcover (108) onasecondsideof thefirst
and the second modules, wherein the second
side is opposite to the first side, wherein the
second cover extends, transversally to the
height (h), over the multiple repeating grid units
of the first module (11) and the second module
(12),
wherein at least one of the first cover (106) and
the second cover (108) comprises a positioning
element (110) for aligning the position of the first
and/or second module.

2. The device according to claim 1, wherein the posi-
tioning element (110) comprises a cover protrusion
and/or a cover recession.

3. Thedevice according to claim2,wherein at least one
of the first module (11) and the second module (12)
comprises a module protrusion matched to a cover

recession and/or a module recession matched to a
cover protrusion.

4. The device according to any of the previous claims,
wherein the walls (102) of each module (11, 12)
comprise at least one high-Zmaterial for attenuation
of X-ray and/or gamma-ray radiation, such as one or
moreofTungsten,Molybdenum,Tantalum,Niobium,
Lead, Bismuth, Rhenium, Silver, and Gold.

5. The device according to any of the preceding claims,
wherein at least one of the covers (106, 108) com-
prises a transmission material that is substantially
transparent to X-ray and/or gamma-ray radiation,
wherein a density of the transmissionmaterial is less
than10g/cm3,preferably less than5g/cm3andmore
preferably less than 3 g/cm3.

6. The device according to claim 5, wherein the trans-
mission material comprises at least one of carbon,
polymer, aluminum, glass, and vulcanized fiber.

7. The device according to any of the preceding claims,
wherein at least one of the covers (106, 108) com-
prises at least one high-Z material for attenuation of
X-ray and/or gamma-ray radiation, such as one or
moreofTungsten,Molybdenum,Tantalum,Niobium,
Lead, Bismuth, Rhenium, Silver, and Gold, and
wherein the high-Z material forms a wall pattern
for radiation attenuating functionality aligned with
the grid units of the modules.

8. The device according to claim 7, wherein the wall
pattern of high-Zmaterial of at least oneof the covers
(106, 108) comprises tilted walls for providing fo-
cused grid functionality, and wherein the tilted walls
are preferably focused towards one focal point.

9. The device according to any of the preceding claims,
wherein the first module (11) and the secondmodule
(12) are aligned with the positioning element (110),
such that adjacent sides of the modules are sepa-
ratedbyagap that onaverage is larger thanzero and
smaller than 200% of a pitch of the repeating grid
units of each module.

10. The device according to claim 9, wherein the posi-
tioningelement (110) comprisesaprotrusionextend-
ing in thegapbetween themodules in thedirection of
the height (h) of the modules.

11. The device according to any of the preceding claims,
wherein the first cover (106) and the second cover
(108) are mechanically connected to each other
between and/or outside of the modules.

12. The device according to any of the preceding claims,
wherein the device comprises a shock absorbing

5

10

15

20

25

30

35

40

45

50

55



7

11 EP 4 546 374 A1 12

layer (120) between at least one of the modules (11,
12) and at least one of the covers (106, 108).

13. The device according to any of the preceding claims,
wherein the device comprises a spacer material
between thefirstmodule (11) and thesecondmodule
(12).

14. An imaging component comprising the device ac-
cording to any of the preceding claims, wherein the
imaging component comprises at least one of:

an X-ray or gamma-ray anti-scatter device;
an X-ray or gamma-ray filter;
an X-ray or gamma-ray collimator;
an X-ray or gamma-ray grating.

15. An imaging system comprising the imaging compo-
nent according to claim 14.
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