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(54) PERSONAL RADIATION PROTECTION GARMENT

(57) A personal radiation protection garment in-
cludes a first layer (20), a second layer (22), a protective
layer between the first and second layers. The first layer
includes first and second sections joined at a first seam
(30), and the second layer includes third and fourth sec-
tions joined at a second seam (40). The protective layer
includes first and second partially lapping radiation-pro-
tective panels (44, 46), the first panel (44) being attached
to the first layer (20) at a first attachment zone and the

second panel (46) being attached to the second layer
(22) at a second attachment zone. The first panel (44)
laps the second panel (46) across the second attachment
zone to provide a continuous protective covering of the
second attachment zone, and the second panel laps the
first panel across the first attachment zone to provide a
continuous protective covering of the first attachment
zone.
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Description

[0001] The present invention relates to personal radi-
ation protection garments.
[0002] There are various situations in which people
work in the presence of radiation. One example of such
a situation is in a medical context in which a clinical prac-
titioner works in the presence of x-rays or other radiation
as that radiation is being used on a patient for a clinical
purpose or is present as a result of a clinical procedure.
If the clinical practitioner is unprotected, such radiation
can potentially be harmful, especially if the clinical prac-
titioner is exposed many times in many such procedures.
[0003] As a result, such clinical practitioners generally
wear a personal radiation protection garment. Conven-
tional methods of producing such a garment often involve
using a flat 2D panel of protective core material (a Lead
resin mix). Reference is made to IEC Standard
IEC61331-3, 2014 Edition 2, Part 3 Protective clothing,
Section 5.
[0004] Using such conventional garments, the core
protective material cannot be formed to become a convex
3D shape over the breast of a female wearer without
applying seams to the core material. However, this is not
generally desired as it will generally result in perforation
occurring which in turn will allow harmful radiation to pass
through to the breast tissue of the wearer. Due to this
restriction, the results are a flat garment which is more
cumbersome, ill-fitting around the breast area and heav-
ier for the wearer, resulting in poorer performance. The
wearer either must accept a flat garment without shape,
which is either very tight and thus crushes the breast
tissue to hold it flat to the body, or very loose, which allows
harmful radiation to penetrate the side of the breast.
[0005] Some types of radiation protection clothing are
disclosed in JP3206558U,JP3210260U, and
DE202017106976U1.
[0006] In general, substantially continuous protective
panels are particularly effective at shielding a user from
radiation and are often desired in a clinical setting.
[0007] Aspects of the present invention seek to provide
an improved personal radiation protection garment.
[0008] According to an aspect of the invention, there
is provided a personal radiation protection garment, in-
cluding:

a first layer;
a second layer;
a protective layer between the first and second lay-
ers;
wherein the first layer includes first and second sec-
tions joined at a first seam, and the second layer
includes third and fourth sections joined at a second
seam;
wherein the protective layer includes first and second
partially lapping radiation-protective panels, the first
panel being attached to the first layer at a first at-
tachment zone and the second panel being attached

to the second layer at a second attachment zone;
wherein the first panel laps the second panel across
the second attachment zone to provide a continuous
protective covering of the second attachment zone,
and the second panel laps the first panel across the
first attachment zone to provide a continuous pro-
tective covering of the first attachment zone.

[0009] Some optional features are discussed in the de-
pendent claims below.
[0010] In some embodiments, the first and second
seams can move independently of each other laterally.
[0011] In some embodiments, the first layer, including
the first and second sections, and the second layer, in-
cluding the third and the fourth sections, are arranged
such that the first and the second sections, and the third
and the fourth sections are configured to move apart, but
not separate.
[0012] Preferably, the first and second panels are not
directly attached together.
[0013] Preferably, the first and second panels are con-
figured to slide against the first layer and the second lay-
er, enabling lateral movement between the panels with-
out separation of the panels
[0014] Preferably, the protective layer, in particular the
panels, is configured to move laterally without becoming
separated from the first and second layers.
[0015] Embodiments are able to provide a garment
which follows the contours of the female form.
[0016] Embodiments are able to provide a solution to
the problems of ill-fitting garments by providing for the
construction and shape of a convex seam to shape over
the breast tissue, giving the advantage of fit and protec-
tion.
[0017] In some embodiments, the design of the con-
struction allows the flat, protective core material, to be
fitted much closer over the shape of the breast, lymph
nodes, axilla, and front neck areas whilst giving greater
comfort and protection, without impediment of movement
for the wearer.
[0018] Embodiments can be used to provide the wear-
er with protection from sources of harmful scatter radia-
tion in a clinical environment, paying attention to the del-
icate breast area, lymph nodes and the axilla. Unlike
many conventional garments which cannot be moulded
over the female form around the breast area, garments
according to embodiments of the invention can be pro-
vided with seams which allow the garment to be shaped
to fit the body, especially the female form, much better.
[0019] In some embodiments, the construction of a
seam involves the sewing of 2cm, flat open seams, on
both inner and outer materials, then lapping the seam
extension on the core material over the seam on the outer
fabric. In such embodiments, the same application can
then be applied to the inner lining seam. The lead core
material can then be tacked into position along the outer
edge of the seam allowance. The seams can then be
mounted on top of each other with the core material and
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seam allowances lying in opposite directions. The op-
posing seams can then be lapped to create a double
layer of internal core material in this area which will shield
the front body portion of the wearer from any radiation
which may pass through the puncture holes created
whilst tacking the core material into position. The core
material can be attached to opposing seams and finished
with a bound edge so it cannot be stretched further than
the controlling panel of fabric.
[0020] In one embodiment, a personal radiation pro-
tection garment apparatus is provided, wherein the gar-
ment is equipped with multiple layers, including a central
protective layer, which helps to prevent the unwanted
application of radiation to an individual when worn. In this
embodiment, multiple sections of the garment are joined
by overlapping seams. In this embodiment, the protective
layer includes a first and a second partially lapping radi-
ation-protective panels, with the first panel attached to
the first layer at a first attachment zone, and the second
panel attached to the second layer at a second attach-
ment zone. In this embodiment, the first panel is config-
ured to overlap the second panel across the second at-
tachment zone, providing a continuous protective cover-
ing of the second attachment zone, and the second panel
overlaps the first panel across the first attachment zone
as well.
[0021] Embodiments of the invention are described be-
low, by way of example only, with reference to the ac-
companying drawings, in which:

Figure 1 is a front and back view of a garment ac-
cording to an embodiment of the invention;

Figure 2 is a view of the interior of the thickness of
a garment according to an embodiment of the inven-
tion;

Figure 3 is another view of the thickness of the gar-
ment of the embodiment of Figure 2;

Figure 4 is a front view of the garment of the embod-
iment of Figures 2 and 3;

Figure 5 is a view of the interior of the thickness of
the garment of the embodiment of Figures 2 to 4; and

Figure 6 is a view of the interior of the thickness of
a garment according to another embodiment of the
invention.

[0022] Embodiments of the invention are directed at
an improved personal radiation protection garment with
a specially constructed seam which allows for the gar-
ment to be shaped over curved areas of the wearer’s
body. Preferred embodiments are particularly directed to
an improved apron construction which involves applying
a specially constructed seam over the breast area of the
garment and down the front of the body.

[0023] Embodiments can facilitate safe use of radiol-
ogy equipment and machinery in an indoor setting.
[0024] The specially constructed seam allows shape
to be introduced to the core protective material which
conventionally has generally been constructed and man-
ufactured as a flat panel joined at the sides of the body.
The seam is designed in such a fashion to continue to
protect the wearer whilst improving fit, comfort, weight
and protection.
[0025] Since the likelihood of radiation leaks is in-
creased due to punctures of the core material, the spe-
cially constructed seam has been developed in such a
way as to avoid any exposed punctures in the area of
the seam, while allowing for example a convex shape to
be introduced to the garment by using several different
panels, for example by cutting the fronts into separate
panels.
[0026] By providing separate panels and constructing
them as described below, the improvement of fit and
greater protection is enhanced and there are advantages
to be gained when compared with conventional construc-
tion using a flat sheet of core lead material. The garment
can be fitted far better enabling a closer fit to the axilla
and following of the shape of the body in this area, giving
huge benefits particularly to female wearers of personal
radiation protection garments.
[0027] Figure 1 shows the front and back of a personal
radiation protection garment 10 according to an embod-
iment of the invention, in particular an apron designed to
cover the front of a wearer’s body. Within the thickness
of the garment at the front 12 of the garment, the garment
includes a first layer and a second layer, which in this
embodiment form the inner and outer layers of the gar-
ment. The garment also includes a protective layer be-
tween the first and second layers. The protective layer
is the operative layer of the garment which serves to
shield the wearer from scatter radiation.
[0028] The protective layer includes a plurality of pan-
els 14 which cannot be seen in Figure 1 but which meet
in the region of seam arrangements 16. Each of the pan-
els is a substantially two dimensional sheet of radiation
protective material. In this embodiment, the radiation pro-
tective material is a lead material, in particular a lead
resin mix; however, in other embodiments the protective
material can be a lead-free protective material. Also, the
skilled person will be aware of other radiation protective
materials that can be used in other embodiments.
[0029] In this and other embodiments, the radiation
protective materials and panels can provide protection
against x-rays. In this and other embodiments, the radi-
ation protective panels can be described as radiation-
blocking or radiation-proof.
[0030] Rather than having a single panel which has
the disadvantage of being difficult to shape as described
above, the use of a plurality of panels can allow seam
arrangements 16 at the regions where two panels meet
and a desired convex 3D shape to be achieved. In the
embodiment shown in Figure 1, the garment is a jacket-
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type with a left front side 17 and a right front side 18 which
can be releasably fastened together by a zip 19, although
other fastening mechanisms can be used in other em-
bodiments. In this embodiment, there are four panels 14
which are shaped and arranged in the manner shown,
two on the right front side 18 and two on the left front side
17. The seam arrangements 16 extend from the shoulder
to the hem in a curved configuration to form a convex 3D
shape particularly suitable for female wearers. Neverthe-
less, the skilled person will be able to arrange the panels
in a different configuration and/or use a different number
of panels in order to achieve a different shape as desired.
[0031] As has been described above, a potential risk
with using multiple panels and seams to provide a better
fit is that the seams are likely to result in perforation in
the protective layer which can allow harmful radiation to
pass through. Embodiments of the present invention are
able to obviate this risk as explained below with reference
to Figure 2.
[0032] Figure 2 shows the interior of the garment as a
cross-section through the thickness in the region of a
seam arrangement 16 of the garment of Figure 1. The
description relating to Figure 2 relates to the seam ar-
rangement 16 where two of the shaped panels 14 meet,
and this description is applicable to any of the regions
where two panels meet in the garment, particularly to
panels that meet at the front 12 of the garment.
[0033] The description uses the term "longitudinal" to
refer to the direction of the seams. The skilled person will
understand that the term "longitudinal" as used herein
refers to a longitudinal direction of the seams at a partic-
ular region where two panels meet and does not refer to
a global longitudinal direction with respect to the garment
as a whole since the seams of the garment may extend
in different directions in different parts of the garment.
Furthermore, the longitudinal direction is the direction of
the seams in question and it is not necessarily the case
that this is a straight line.
[0034] Figure 2 shows the first layer 20, the second
layer 22 and the protective layer 24 between the first and
second layers.
[0035] The first layer 20 includes a first section 26 and
a second section 28. The first and second sections 26,
28 are in this embodiment sections of fabric and are sub-
stantially two-dimensional sheets thereof. However, in
other embodiments they can be made of any other ap-
propriate material for inner and outer layers of a radiation
protective garment.
[0036] The first and second sections 26, 28 are joined
at a first seam 30 which runs in the longitudinal direction.
The first seam is the part of the seam arrangement 16
that can be seen from the front of the garment.
[0037] The first layer 20 includes a first flap 32 which
extends radially internally with respect to the garment,
away from the first seam 30 and towards the second layer
22. As can be seen, the first flap 32 extends from the first
seam 30. The first flap 32 can be an extension of either
the first or the second section 26, 28, in other words it

can be a seam allowance, or in other embodiments it can
be an entirely separate piece of material which is at-
tached to the first seam 30. In this embodiment, the first
flap 32 is an extension of the second section 28 extending
over the first section as shown in Figure 5. However, in
another embodiment, the first flap 32’ can be an exten-
sion of the first section 26 folded open over the first sec-
tion as can be seen in Figure 6.
[0038] As can be seen in Figures 5 and 6, the section
which does not extend into the first flap 32 can extend
and form a further flap 34, 34’. However, this is not nec-
essary in every embodiment.
[0039] In this embodiment, the first section and its ex-
tension are formed from a single piece of material and
the second section and its extension are formed from a
single piece of material. However, in other embodiments,
separate pieces of material can be joined to form the
sections and extensions.
[0040] The flaps can be considered to extend from a
near end at the first seam 30 to a remote end away from
the first seam 30. In this embodiment the remote end
includes the edge of the piece of material that forms the
second section and its extension.
[0041] As can be seen in Figure 2, the second layer
22 includes a third section 36 and a fourth section 38.
Like the first and second sections 26, 28, these are in
this embodiment sections of fabric, and are substantially
two-dimensional sheets thereof. However, as for the first
and second sections, the skilled person will be aware
that other materials can be used in other embodiments.
[0042] The third and fourth sections are joined at a sec-
ond seam 40. In this embodiment, the first and second
seams 30, 40 are aligned such that there is substantially
no lateral distance between them, wherein the term "lat-
eral" is intended to refer to a direction transverse to the
longitudinal direction. Nevertheless, in other embodi-
ments, the first and second seams 30, 40 can be laterally
spaced provided that the attachment zones of the pro-
tective layer are still covered as described below.
[0043] The first and second seams can move inde-
pendently of each other laterally.
[0044] The first layer, including the first and second
sections, and the second layer, including the third and
the fourth sections, are arranged such that the first and
the second sections, and the third and the fourth sections
are configured to move apart, but not separate. In this
example, this means that the seams have some move-
ment vertically, or longitudinally, but cannot be separated
horizontally, or laterally, in the plane of the garment.
[0045] The third section is substantially opposite the
first section and the fourth section is substantially oppo-
site the second section. In other words, the first section
is generally on a first lateral side of the first seam and
the third section is generally on the first lateral side of the
second seam, whereas the second section is generally
on a second lateral side of the first seam and the fourth
section is generally on the second lateral side of the sec-
ond seam, wherein the second lateral side is opposite to
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the first lateral side. The first and third sections are gen-
erally on the same lateral side of the first and second
seams and the second and fourth section are generally
on the same lateral side of the first and second seams.
[0046] The second layer 22 includes a second flap 42
which extends from the second seam 40, away from the
second seam 40, radially internally with respect to the
garment, towards the first layer 20.
[0047] As for the first flap 32, the second flap 42 can
be an extension of the third or fourth sections 36, 38, in
other words it can be a seam allowance, or can be an
entirely separate piece of material which is attached to
the second seam 40. In this embodiment, the second flap
42 is an extension of the third section 36 and is configured
in a corresponding way to the first flap shown in Figure
5. However, in another embodiment, the second flap can
be configured in a corresponding manner to that shown
for the first flap in Figure 6.
[0048] The section which does not extend into the sec-
ond flap 42 can extend to form a further flap in a corre-
sponding manner to the further flap 34, 34’ shown in Fig-
ures 5 and 6. However, this is not necessary in every
embodiment.
[0049] In the embodiment of Figure 2, the third section
and its extension are formed from a single piece of ma-
terial and the fourth section and its extension are formed
from a single piece of material. However, in other em-
bodiments, separate pieces of material can be joined to
form the sections and extensions.
[0050] The second flap can be considered to extend
from a near end at the second seam 40 to a remote end
away from the second seam 40. In this embodiment the
remote end includes the edge of the piece of material
that forms the third section and its extension.
[0051] In this embodiment, the first and second flaps
32, 42 extend laterally away from each other and from
both the first and second seams 30, 40. This is preferably
also the case in other embodiments, even if the seams
are not aligned, in order to increase overlap of the panels.
[0052] The first and second seams are in this embod-
iment 2 cm flat open seams, although other types of
seams can be used in other embodiments.
[0053] The protective layer includes first 44 and sec-
ond 46 partially lapping radiation protective panels, which
are in this embodiment two of the panels 14 described
in connection with Figure 1 as explained above. In this
embodiment, the first panel 44 includes a lapped edge
48 and a bound edge, the bound edge not being visible
in Figure 2. At the bound edge, the first panel 44 does
not lap another panel but is secured by being bound to
the first and second layers 20, 22. This is not necessary
in every embodiment, but it can help to prevent the panels
from being pulled apart in the vicinity of the first and sec-
ond seams 30, 40 such that they no longer overlap. The
bound edge may be an edge opposite and/or adjacent
to the lapped edge. Reference is made to Figure 4 which
shows an example of the location of a bound edge 50 at
an opposite edge of the first panel 44 to the lapped edge

48.
[0054] In a similar manner, the second panel 46 in-
cludes a lapped edge 52 and a bound edge.
[0055] In the depicted embodiment, the first panel has
a bound edge at its entire periphery where it does not
meet the second panel and the second panel has a bound
edge at its entire periphery where it does not meet the
first panel.
[0056] The first panel 44 laps the lapped edge 52 of
the second panel 46 and the second panel 46 laps the
lapped edge 48 of the first panel 44.
[0057] As can be seen, the first and second panels 44,
46 are laterally offset such that their remote lateral edges,
that is the edges laterally remote from the lapped edges,
are non-lapping.
[0058] The first and second panels are not directly at-
tached together.
[0059] The first panel laps no more than 50% of the
area of the second panel and the second panel laps no
more than 50% of the area of the first panel. In particular,
the first panel laps no more than 25% of the area of the
second panel and the second panel laps no more than
25% of the area of the first panel.
[0060] The lapped edge 48 of the first panel 44, and
the lapped edge 52 of the second panel 46, extend sub-
stantially in the longitudinal direction and are laterally
spaced from each other and from the first and second
seams 30, 40.
[0061] As can be seen from Figure 2, the lapped edges
of the first and second panels are on opposite sides of
the first and second seams 30, 40 so that, radially be-
tween the first and second seams 30, 40, the first and
second panels 44, 46 lap. In embodiments in which the
seams are not aligned, the first and second panels lap
at least in the region laterally between the first and second
seams.
[0062] The first panel 44 is attached to the first layer,
in particular to the first flap 32, at a first attachment zone
54 which extends in the longitudinal direction along the
lapped edge 48 of the first panel 44 and along the remote
end of the first flap 32. In this embodiment, the first at-
tachment zone 54 is 0.5 mm from the lapped edge 48.
[0063] Similarly, the second panel 46 is attached to the
second layer 22, in particular to the second flap 42, at a
second attachment zone 56 which extends in the longi-
tudinal direction along the lapped edge 52 of the second
panel 46 and along the remote end of the second flap
42. In this embodiment, the second attachment zone 56
is 0.5 mm from the lapped edge 52.
[0064] As can be seen from Figure 2, the first and sec-
ond attachment zones are on opposite sides of the first
and second seams 30, 40.
[0065] It can also be seen that the first and second
attachment zones are covered by both the first and sec-
ond layers.
[0066] Furthermore, it can be seen that the first flap 32
extends laterally away from a centre of the first panel 44
towards a centre of the second panel 46 and the second
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flap 42 extends laterally away from a centre of the second
panel 46 towards a centre of the first panel 44.
[0067] The attachment of the first and second panels
to the respective flaps may be by a variety of methods.
In this embodiment, the attachment is by tacking or sew-
ing. However, the attachment can also or alternatively
be by gluing, bonding together with heat seal equipment,
or other attachment method.
[0068] As can be appreciated, in this embodiment the
first and second panels are configured to slide against
the first layer and the second layer, enabling lateral move-
ment between the panels without separation of the pan-
els. This can make the garment more comfortable to
wear. In addition, the protective layer, in particular the
panels, may move laterally without becoming separated
from the first and second layers. This can add comfort
and provide some torsion to the garment when worn.
[0069] As has been explained above, attachment
methods may result in perforations in the panels which
may allow radiation to leak through or at least a risk of
splitting of the core material. In this embodiment, the first
panel laps the second panel across the second attach-
ment zone to provide a continuous protective covering
of the second attachment zone, and the second panel
laps the first panel across the first attachment zone to
provide a continuous protective covering of the first at-
tachment zone. As a result, any perforations or splitting
of the panels in the attachment zones are shielded by a
continuous region of the other panel, thereby inhibiting
radiation leakage through the garment as a result of these
perforations or splits.
[0070] Figure 3 shows the cross section of the garment
with the layers close together and stitched across to close
the seam arrangement as they would be while the gar-
ment is being worn.
[0071] In this embodiment, the first and second attach-
ment zones extend the entire length of the region in which
the first and second panels meet; however, this is not
necessary in every embodiment.
[0072] In this embodiment, the first and second panels
are lapping over the entire length of the region in which
the first and second panels meet, which in this embodi-
ment is the length of the first and second seams.
[0073] It is well documented that the breast is at great
risk of developing radiation induced breast cancer cells.
The embodiments described herein allow a garment to
be fitted much more closely and cover more tissue than
previously achieved conventionally. Therefore, these
embodiments can provide radiation garments more suit-
ed to the female form to minimise the radiation exposure
to the breast, as well as other sensitive organs such as
the lymph nodes located in the axillary area.
[0074] A further advantage of embodiments described
herein is that while the front panels of radiation protection
garments are traditionally wrapped by approx.20cm to
allow for generic fitting across the breast/chest area, em-
bodiments described herein can remove that require-
ment, thus reducing the overall weight of the product by

approx. 400gms.
[0075] Although the embodiments described above
have first and second flaps, this is not necessary in every
embodiment. In some embodiments, the panels can be
attached directly to the main bodies of the first and fourth
sections respectively, or the main bodies of the second
and third sections respectively.
[0076] Although the embodiments described above
are particularly advantageous for an apron female wear-
ers, the seam and panel arrangement described herein
can be used for providing any desired shape to many
types of personal radiation protection garment and can
be used for male or female wearers.
[0077] All optional and preferred features and modifi-
cations of the described embodiments and dependent
claims are usable in all aspects of the invention taught
herein. Furthermore, the individual features of the de-
pendent claims, as well as all optional and preferred fea-
tures and modifications of the described embodiments
are combinable and interchangeable with one another.
[0078] The skilled person will appreciate that there are
inventive aspects disclosed herein, including a personal
radiation protection garment as in any of the following
clauses.
[0079] Clause 1. A personal radiation protection gar-
ment, including:

a first layer;
a second layer;
a protective layer between the first and second lay-
ers;
wherein the first layer includes first and second sec-
tions joined at a first seam, and the second layer
includes third and fourth sections joined at a second
seam;
wherein the protective layer includes first and second
partially lapping radiation-protective panels, the first
panel being attached to the first layer at a first at-
tachment zone and the second panel being attached
to the second layer at a second attachment zone;
wherein the first panel laps the second panel across
the second attachment zone to provide a continuous
protective covering of the second attachment zone,
and the second panel laps the first panel across the
first attachment zone to provide a continuous pro-
tective covering of the first attachment zone.

[0080] Clause 2. The garment of any preceding clause,
wherein each of the first and second panels includes a
substantially two dimensional sheet, and/or wherein the
first and second attachment zones are on opposite sides
of the first and second seams.
[0081] Clause 3. The garment of any preceding clause,
wherein the first attachment zone includes perforations
in the first panel and the second attachment zone in-
cludes perforations in the second panel.
[0082] Clause 4. The garment of any preceding clause,
wherein the first and second seams are aligned, and
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wherein between the first and second seams the first and
second panels lap.
[0083] Clause 5. The garment of any preceding clause,
wherein the first and second seams extend in a longitu-
dinal direction, and wherein the first and second attach-
ment zones substantially extend in the longitudinal direc-
tion.
[0084] Clause 6. The garment of clause 5, wherein the
first attachment zone is at a substantially longitudinal
edge of the first panel and the second attachment zone
is at a substantially longitudinal edge of the second panel.
[0085] Clause 7. The garment of any preceding clause,
wherein the first layer includes a first flap, and the second
layer includes a second flap;
wherein the first attachment zone is on the first flap and
the second attachment zone is on the second flap.
[0086] Clause 8. The garment of clause 7, wherein the
first and second flaps extend laterally away from each
other, and/or wherein each of the first and second flaps
extends laterally away from the first and second seams.
[0087] Clause 9. The garment of any of clauses 7 to
8, wherein the first attachment zone is at a remote end
of the first flap and the second attachment zone is at a
remote end of the second flap.
[0088] Clause 10. The garment of any preceding
clause, wherein the first, second, third, and fourth sec-
tions are fabric sections.
[0089] Clause 11. The garment of any preceding
clause, wherein the first panel laps a lapped edge of the
second panel and the second panel laps a lapped edge
of the first panel.
[0090] Clause 12. The garment of clause 11, wherein
the first panel includes a bound edge opposite and/or
adjacent to the lapped edge of the first panel wherein the
first panel is secured to the first and/or second layer at
the bound edge of the first panel to prevent the first panel
from being pulled out of lapping relationship with the sec-
ond panel.
[0091] Clause 13. The garment of clause 11 or 12,
wherein the second panel includes a bound edge oppo-
site and/or adjacent to the lapped edge of the second
panel wherein the second panel is secured to the first
and/or second layer at the bound edge of the second
panel to prevent the second panel from being pulled out
of lapping relationship with the first panel.
[0092] Clause 14. The garment of any preceding
clause, wherein the first panel laps no more than 50% of
the area of the second panel and the second panel laps
no more than 50% of the area of the first panel.
[0093] Clause 15. The garment of any preceding
clause, wherein the first panel laps no more than 25% of
the area of the second panel and the second panel laps
no more than 25% of the area of the first panel.
[0094] The disclosures in British patent application
number GB 1913335.4 and United States patent appli-
cation number 16/586,971, from which this application
claims priority, in European patent application number
20275142.6 from which this application is divided, and

in the abstract accompanying this application are incor-
porated herein by reference.

Claims

1. A personal radiation protection garment (10), includ-
ing a seam arrangement (16) where first and second
panels (44,46) meet, and, in the region of the seam
arrangement:

a first layer (20);
a second layer (22);
a protective layer (24) between the first and sec-
ond layers;
wherein the first layer includes first and second
sections (26,28) joined at a first seam (30), and
the second layer includes third and fourth sec-
tions (36,38) joined at a second seam (40);
wherein the protective layer includes the first
and second panels being partially lapping radi-
ation-protective panels, the first panel being at-
tached to the first layer at a first attachment zone
(54) and the second panel being attached to the
second layer at a second attachment zone (56);
wherein the first panel laps the second panel
across the second attachment zone to provide
a continuous protective covering of the second
attachment zone, and the second panel laps the
first panel across the first attachment zone to
provide a continuous protective covering of the
first attachment zone.

2. The garment of claim 1, wherein the seam arrange-
ment is disposed down the front of the garment, pref-
erably over a breast area of the garment.

3. The garment of any preceding claim, wherein each
of the first and second panels (44,46) includes a sub-
stantially two dimensional sheet, and/or wherein the
first and second attachment zones (54,56) are on
opposite sides of the first and second seams (30,40).

4. The garment of any preceding claim, wherein the
first attachment zone includes perforations in the first
panel and the second attachment zone includes per-
forations in the second panel.

5. The garment of any preceding claim, wherein the
first and second seams (30,40) are aligned, and
wherein between the first and second seams the first
and second panels (44,46) lap.

6. The garment of any preceding claim, wherein the
first and second seams (30,40) extend in a longitu-
dinal direction, and wherein the first and second at-
tachment zones (54,56) substantially extend in the
longitudinal direction.
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7. The garment of claim 6, wherein the first attachment
zone (54) is at a substantially longitudinal edge of
the first panel (44) and the second attachment zone
(56) is at a substantially longitudinal edge of the sec-
ond panel (46).

8. The garment of any preceding claim, wherein the
first layer (20) includes a first flap (32), and the sec-
ond layer (22) includes a second flap (42);
wherein the first attachment zone (54) is on the first
flap and the second attachment zone (56) is on the
second flap.

9. The garment of claim 8, wherein the first and second
flaps (32,42) extend laterally away from each other,
and/or wherein each of the first and second flaps
extends laterally away from the first and second
seams (30,40).

10. The garment of claim 8 or 9, wherein the first attach-
ment zone (54) is at a remote end of the first flap
(32) and the second attachment zone (56) is at a
remote end of the second flap (42).

11. The garment of any preceding claim, wherein the
first, second, third, and fourth sections (26,28,36,38)
are fabric sections.

12. The garment of any preceding claim, wherein the
first panel (44) laps a lapped edge (52) of the second
panel (46) and the second panel laps a lapped edge
(48) of the first panel.

13. The garment of claim 12, wherein the first panel (44)
includes a bound edge (50) opposite and/or adjacent
to the lapped edge (48) of the first panel wherein the
first panel is secured to the first and/or second layer
(22) at the bound edge of the first panel to prevent
the first panel from being pulled out of lapping rela-
tionship with the second panel.

14. The garment of claim 12 or 13, wherein the second
panel (46) includes a bound edge opposite and/or
adjacent to the lapped edge (52) of the second panel
wherein the second panel is secured to the first
and/or second layer (20,22) at the bound edge of the
second panel to prevent the second panel from being
pulled out of lapping relationship with the first panel
(44).

15. The garment of any preceding claim, wherein the
first panel (44) laps no more than 50% of the area
of the second panel (46) and the second panel laps
no more than 50% of the area of the first panel, pref-
erably the first panel (44) laps no more than 25% of
the area of the second panel (46) and the second
panel laps no more than 25% of the area of the first
panel.
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