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3a), said perforated zones (8) serving to allow passage-through and

distribution of the sprinkling water over the articles (7) to be sterilised that are positioned on the shelf (2 or 3) located immediately below.
The lower shelf layer (1b, 2b, 3b) is also provided with impervious zones (9) positioned between the perforated zones (8) of said lower
layer and in vertical alignment with the respective apertures (6) formed in th upper layer (1a, 2a, 3a) above.




AL

AT
AU
AZ
BA
BB
BE
BF
BG
BJ

BR
BY
CA
CF
CG

CI

CM
CN
Cu

DE
DK
EE

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania
Armenia
Austria
Australia
Azerbaijan
Bosnia and Herzegovina
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus

Canada

Central African Republic
Congo
Switzerland
Céte d’'Ivoire
Cameroon
China

Cuba

Czech Republic
Germany
Denmark
Estonia

ES
FI
FR
GA
GB
GE
GH
GN
GR
HU
IE
IL
IS
IT
Jp
KE
KG
KP

KR
KZ
LC
LI

LK
LR

Spain

Finland

France

Gabon

United Kingdom
Georgia

Ghana

Guinea

Greece

Hungary

Ireland

Israel

Iceland

Ttaly

Japan

Kenya

Kyrgyzstan
Democratic People’s
Republic of Korea
Republic of Korea
Kazakstan

Saint Lucia
Liechtenstein

Sri Lanka

Liberia

LS
LT
LU
LV
MC
MD
MG
MK

ML
MN
MR
MwW
MX
NE
NL
NO
NZ

Lesotho

Lithuania
Luxembourg

Latvia

Monaco

Republic of Moldova
Madagascar

The former Yugoslav
Republic of Macedonia
Mali

Mongolia

Mauritania

Malawi

Mexico

Niger

Netherlands

Norway

New Zealand

Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore

SI
SK
SN
SZ
TD
TG
TJ
™
TR
TT
UA
UG
us
UZ
VN
YU
W

Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam
Yugoslavia
Zimbabwe




10

15

20

25

30

WO 99/27974

SHELF ASSEMBLY IN AUTOQCLAVES

The invention relates to a shelf assembly in auto-
claves the shelves of which serve ag reception surfaces
intended to support articles to be sterilised., In the
present case, the sterilisation is effected by spraying
the articles with hot water, whereby the water is
sprinkled over the articles to be sterilised that are:
positioned on the uppermost shelf of the assembly,
through apertures formed in said shelf, and further
downwards onto articles positioned on the shelf or
shelves underneath.

As examples of articles sterilised in the manner
indicated above in autoclaves utilising circulating hot
water may be menticned plastic bags containing nutrient
solutions, plasma and other liquids given to hospital
patients via intravenous drip. The plastic bags are
placed in a number of rows on each shelf of the assembly,
whereafter the entire shelf assembly is moved into an
autoclave, which is then closed. It has been found,
however, that the arrangement involving spraying the hot
water from the top of the shelf assembly downwards
through the shelves causes the water to be distributed
unevenly, i.e. the plastic packages placed on the
uppermost shelf receive the largest amount of water
whereas the plastic packages placed on the shelves
underneath are showered with progressively smaller
amounts of water, since from the uppermost shelf part of
the water flows laterally of or in between the packages
on the lower shelves. This phenomenon occurs even though
the shelves are perforated.

The above-mentioned phenomenon is highly unfavour-
able. By necessity, the autoclaving process has to
continue for too long in order to ensure that also the
packages on the lowermost shelves are sterilised. Owing
to the nature of the package contents mentioned above,

PCT/SE97/01866
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they are temperature-sensitive, one serious conseguence
of which may be that the packages on the upper shelves
run the risk of being spoiled due to having been exéosed
to the sterilisation process for too long.

One prior attempt to solve the problem of obtaining
even distribution of the hot water that is sprinkled over
the plastic packages involves changing the pattern in
which the packages are placed on the shelves, by arrang-
ing them in a staggered manner such that a ﬁackage on,. one
shelf is positioned between two packages on the shelf
immediately above and two packages on the shelf imme-
diately below, and so on, with corresponding staggered
package distribution upwards and downwards. An advantage
with this manner of positioning the packages is that the
water flowing downwards, in-between two packages falls
down onto the middle of the package positioned between
said packages on the shelf below.

At the same time this arrangment suffers from
several serious drawbacks. The capacity of the shelf
assembly, for instance, is poorly utilised, with the
result that a larger number of autoclaves may be required
than would have been necessary, had each shelf been
allowed to support a maximum number of packages. This is
bad economy.

Another disadvantage has bearing on the step of
loading the packages into the shelf assembly prior to the
autoclaving process proper. Usually the loading step is
effected by means of a robot which, when placing the
packages on the shelves, follows a certain, comparatively
simple pattern of movements. This pattern of movements
becomes complicated, should it be necessary to place the
packages in one shelf in a pattern that differs from that
of the following shelf.

It is likewise possible to provide nozzles on either
side of the shelf assembly inside the autoclave. However,
this is not either a satisfactory solution to the steri-
lisation problem and it is particularly disadvantageous
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for the reason that such laterally positioned nozzles
obstruct the path of movement of the shelf assemblies as
the latter are moved into or out of the autoclave and
thus, in the case of impacts, they may easily be damaged
or may themselves cause damage to packages in the shelf
assembly.

The present invention provides a shelf assembly by
means of which the sterilisation process may be optimised
because it allows the best possible distribution of the
hot water uniformly across each and every package, also
when the shelf assembly contains the maximum number of
packages. The characteristic features of the invention
appear from the appended claims.

The invention will be described in more detail in
the following with reference to the accompanying
drawings, wherein

Fig 1 is a perspective view of one shelf unit of a
shelf assembly with parts broken away, and

Fig 2 is a vertical sectional view through an auto-
clave and a shelf assembly supporting packages, during
the progress of a sterilisation process.

The shelf assembly in accordance with the invention
is constructed from shelves 1, 2, 3 and so one, usually
in the number of 15-20 shelves. The primary characteris-
tic feature of the invention is the subdivision of each
one of said shelves into two shelf layers, one upper
layer la, 2a, 3a and so on, and one lower layer 1lb, 2b,
3b, and so on. The shelves 1, 2, 3 are stacked one on top
of the other and they are maintained in their spaced-
apart relationship by means of insert spacer pins 4, said
pins also preventing relative lateral movements of the
shelves. Each upper layer la, 2a and 3a, and so on
consists of a plate formed with perforated zones 5 and
with openings 6 positioned between said perforated zones.
Packages 7 to be sterilised are intended to be placed on
top of the perforated zones 5.
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In a corresponding manner each lower layer 1b, 2b,
3b, and so on, consists of a plate formed with perforated
zones 8, which are positioned below their réspective-
perforated zones 5 in the upper shelf layer la, 2a, 3a,
and so on. The lower layers lb, 2b, 3b, and so on are
formed with impervious zones 9, which are located between
the perforated zones 8 and below and vertically aligned
with the openings ¢ formed in the respective upper layers
la, 2a, 3a, and so on.

Along one of its sides, or as shown in Fig 1 along
two opposite sides, each lower layer 1b, 2b, 3b, and so
on merges with a wall 10 in which is formed a number of
drainage holes 1l serving as a spillway means.

Fig 2 illustrates the shelf assembly in accordance
with the invention when positioned inside an autoclave 12
during a sterilising process. Hot water passes through a
perforated sheet-metal plate 13 positioned underneath the
cover of the autoclave and further downwards onto the
packages 7 positioned on the uppermost shelf layer la.
The water flows off the packages 7 and downwards thrbugh
the openings 6 on either side of the packages. The holes
in the perforated zones 5 are comparatively small and are
intended primarily to prevent the formation of air
pockets underneath the packages 7. The water flows
further downwards onto and across the lower shelf layer
1b, across which it spreads and trickles through the
holes formed in the perforated zones 8 of the lower shelf
layer 1lb, onto the packages 7 positioned on the shelf
layer 2a immediately below. The impervious zones 9
prevent the water from flowing linearly downwards,
between and past the latter packages 7. The process is
repeated from one shelf to the next, with the result that
all layers of packages 7 will be showered by essentially
identical amounts of hot water. In this manner, the
sterilising process will be effected to the same extent
simultaneously throughout the entire shelf assembly, and
consequently the process may be performed in the shortest

PCT/SE97/01866
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possible time while at the same time ensuring that no
package contents will be exposed to prolonged steri-
lisation that may cause them to be spoiled. )

The purpose of the drainage apertures 11 is to
handle water that for some reason or other has collected
on top of the lower layer 1b, 2b, 3b, and so on, for
example on account of too large amounts of water passing
through the plate 13 or because of clogging of the holes
in the perforated zones 8.

The invention is not limited to the features shown
and described herein but may be varied in several ways
within the scope of the appended claims. This is true for
example both with respect to the spacing between two
layers and to the spacing between two shelves of the
shelf assembly.

It should be emphasised that the shelf assembly is
well suited for its intended purpose also when it comes
to the cooling process that succeeds the sterilising
process, during which instead of hot water cooling water
is made to pass through the plate 13 downwards onto the
packages 7, from one shelf to the next of the shelf
assembly.
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CLAIMS

1. A shelf assembly in autoclaves (12) the shelves
of which serve as reception surfaces intended to support
articles (7) to be sterilised by spraying the articles
with hot water, whereby the water is sprinkled over the
articles (7) to be sterilised that are positioned on the
uppermost shelf (1) of the assembly, through apertures
(6) formed in said shelf, and further downwards onto
articles (7) positioned on the shelf or shelves (2, 3)
underneath, c haracterised in that each one
of sald shelves (1, 2, 3) is subdivided into two shelf
layers (la, 1b; 2a, 2b; 3a, 3b), one upper layer (la, 23,
3a) which is formed with perforated zones (5) designed to
receive thereon the articles (7) to be sterilised, and
with apertures (6) positioned intermediate the perforated
zones, and one lower layer (1b, 2b, 3b), which is simi-
larly formed with perforated zones (8), each one of which
is located below one of the perforated zones (5) of the
upper layer (la, 2a, 3a), said perforated zones (B8) serv-
ing to allow passage-through and distribution of the
sprinkling water over the articles (7) to be sterilised
that are positioned on the shelf (2 or 3) located imme-
diately below, and in that the lower shelf layer (1b, 2b,
3b) is also provided with impervious zones (9) positioned
between the perforated zones (8) of said lower layer and
in vertical alignment with the respective apertures (6)
formed in the upper layer (la, 2a, 3a) above.

2. A shelf assembly as claimed in claim l, char -
acterised in that the holes of the perforated
zones (8) of the lower shelf layer (lb, 2b, 3b) are
slightly larger than the holes formed in the perforated
zones (5) of the upper shelf layer (la, 2a, 3a).

3. A shelf assembly as claimed in any one of the
preceding claims, characterised in that
along at least one of its sides, said lower shelf layer
(1b, 2b, 3b) merges with a wall (10) in which is provided
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a number of drainage holes (l1) serving as a spillway
means.
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