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(57) Abstract: The invention relates to a device for establishing and maintaining a sterile environment for conducting surgical pro-
cedures. In particular, the invention is related to a tent-like device providing an interior space and being attachable to a patient's skin
to allow surgical treatment of the patient. Several aspects of the invention are directed to devices to be used in connection with such
a surgical procedure using the tent-like device. According to the invention, an Isolation device for providing a sterile Operation
Chamber above a skin region of a patient is provided, in particular for performing a surgical procedure, said Isolation device com-
prising an inflatable bag coupled to a support frame, the support frame having a transport configuration and an Operation configura -
tion, wherein in the transport configuration, the first inflatable bag is contined, such as to have compact dimensions; in the Operation
configuration, the first inflatable bag is extended, such as to form said sterile Operation Chamber.
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A device for providing a sterile limited space for surgery

The invention relates to a device for establishing and maintaining a sterile environment
for conducting surgical procedures. In particular, the invention is related to a tent-like
device providing an interior space and being attachable to a patient’s skin to allow surgi-
cal treatment of the patient. Several aspects of the invention are directed to devices to be

used in connection with such a surgical procedure using the tent-like device.

Today, in almost all applications of surgical invasive treatments requiring a major incision
in the skin of a patient which needs to be maintained over a longer period of time, like for
example 30 minutes or several hours, such treatments are undertaken in an operating
room. Such an operating room provides a controlled atmosphere and environment as a
whole and allows the patient to be positioned in a sterile space inside the operating room.
Generally, this opens the possibility to conduct such a surgical invasive treatment without
the risk of infection of the patient following migration of bacteria in the course of the
operation. However, this must be considered a theoretical finding in view of the practical

circumstances when conducting such a surgical procedure.

In practice, one major aspect for the success of such a surgical invasive operation with
regard to being infectless is the preparation of the patient and the preparation of the
persons conducting the operation like the surgeon and assistant personal. Major efforts
requiring significant time are made to establish sterile surfaces of the patient, the surgeon

and the assistant personal and any devices like instruments, handles of medical devices
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inside the operating room and the like are employed to prevent any source of infection.
However, in view of large medical devices like x-ray apparatuses, additional imaging
devices and further pneumatically or electrically driven apparatuses like for example the
surgical illumination device and the like a completely sterile preparatory work on all these
devices and surfaces is a rather difficult task and thus in single cases no such complete

disinfection and sterile environment is reached.

The costs for building, maintaining such an operating room and all devices inside said
operation room and the costs for preparing and maintaining such operating room and any
such devices in a sterile condition are high. Further, the preparatory work for a surgical
treatment takes considerable time thus not allowing a frequent processing of multiple
surgical treatments in one operating room. This provides a significant drawback in par-
ticular with regard to surgical invasive treatments wherein such treatments do not take
much time and it thus would be desirable to conduct multiple such short time treatments
in one operating room one after the other without significant preparatory work for disin-

fecting the room and the surfaces.

It is generally desirable to facilitate such invasive surgery treatment with regard to the
preparatory work and to increase the safety against infections of the surgery’s side in the
course of such surgical treatments. Further, it is desirable to reduce the time and effort
spent for such a surgical treatment and in particular spent for preparatory work for such
surgical treatment to allow such invasive surgical treatments to be conducted in an envi-

ronment at lower costs and in shorter time periods.

WO 1986/006272 A1 discloses an isolator for use in surgery. The isolator includes an
inflatable bag of flexible material and a device for maintaining a positive pressure in the
bag. The inflatable bag can be fixed to a patient and a surgeon can insert his hands into
the inflatable bag to conduct a surgical invasive treatment inside said bag. Whereas such
a bag having a positive pressure is considered to be safe against invasion of bacteria due
to the pressure drop against the environment the positive pressure inside said flexible
bag is considered to bear the risk of inducing embolism to the patient in the course of the
surgical treatment by effecting local clotting or coagulation of the blood and pressing such
clotted blood or the pressurized air directly into the body and the circular system of the
patient. US 7,037,254 B2 discloses a further device having an inflatable plastic dome to

establish a controlled surgery environment by such inside pressurized atmosphere.
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The use of such inflatable designs made of flexible sheet material has not shown to
provide significant improvement with regard to preparatory work and conducting of surgi-
cal invasive treatment. As a first reason for this, the known devices require significant
preparatory work on the patient to establish the sterile environment inside the inflatable
bag. Further, the preparatory work is further complicated with regard to the planning of
the treatment due to the fact that the surgeon is hindered from introducing additional
instruments into the inflatable bag once the surgical treatment has started and is further
hindered from removing tissue material or fluids out of the inflatable bag in the course of
the surgical treatment. Thus, this approach using such inflatable bags did not find accep-

tance in practice.

A further aspect considered as a significant drawback of such devices for establishing a
local limited controlled atmosphere above a patient’s skin for such a surgical treatment is
the preparatory work for disinfecting the patient’s skin. Such disinfection procedure often
hinders a secure and rigid attachment of the inflatable bag to the patient’s skin and thus

bears the risk of leakage as a result from the disinfection procedure of the patient’s skin.

A still further drawback related to surgical treatments in general and specifically such
surgical treatments using inflatable bags for establishing a limited sterile space is the
preparatory work of the surgeon and assistant personal, in particular related to the gloves
to be used by the surgeon and the personal. It is known that when putting such surgical
gloves on the hands there is a significant risk of contaminating the exterior surface of the
glove or damaging the glove due to the difficult handling of the gloves and the thin elastic
material the gloves are made from. Further, it is known that taking off such gloves bears
the significant risk of contamination to the user of the gloves from infectious substances

attaching on the exterior surface of the gloves.

To this regard, US 2,741,410 discloses an apparatus for handling contaminated gloves
wherein a person may insert his hand with the glove into a box to sealingly engage with
the wrist of the person and a vacuum is applied to said box to release the glove from the
hand of the person. By this, the taking off of such gloves may be facilitated. However, the
apparatus is bulky and requires significant technical means to allow taking off of such
gloves. US 4,915,272 discloses a further, more compact apparatus for donning and
removing gloves by applying a vacuum to the exterior of the gloves. According to one
embodiment, a device having a rigid perforated negative form of a hand with increased
dimension is used to insert a hand wearing a surgical glove into said form and to apply a

vacuum to take off such a glove. However, whereas this device provides function for
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taking off the gloves in an efficient procedure, it is rather impossible to use such a device
for taking on gloves since a glove cannot be placed inside such a negative form without a

hand being inserted into the glove or the form, which is not possible.

It is a further problem related to sterile limited spaces established onto a patient’s skin for
conducting invasive surgical treatment how to provide or exchange surgical instruments
and devices inside such limited space for conducting surgical treatments requiring a
significant number of such instruments and devices. Generally, any process of introduc-
ing such instruments and devices into the limited space inside such an inflatable bag is
considered to potentially induce contamination of the sterile atmosphere inside the bag
and thus should be avoided. Further, the arrangement of a large number of instruments
and devices inside such an inflatable bag is not possible due to the limited space and the

range of motion of the surgeon for grasping such instruments.

It is a general object of the invention to provide an option for conducting invasive surgical
treatments with less time spent for preparatory work and less risk of infection for the
patient. It is a specific object of the invention to provide a device wherein the planning and
the logistics of such a surgical treatment can be simplified and is less sensitive to unfore-

seen events in the course of a surgical treatment.

According to the invention, these and other objects are solved by a device for producing
and maintaining a sterile surface on a patient’s skin comprising: a first frame having first
frame elements encompassing a first inner operation opening allowing access through
said first frame from a top side of the first frame to a bottom side of the first frame, said
first frame elements having a downward first adhesion surface including an adhesive
material adapted to adhere said first adhesion surface to the patient’s skin; a first foil,
attached to the first frame and extending across said inner operation opening wherein a
fluid channel is provided in said first frame, said fluid channel being in fluid communica-
tion with a connector for injecting fluid into said fluid channel, wherein said fluid channel
opens into a space between the bottom side of the first frame and the first foil to allow
flooding of a space defined between the first foil and the patient’s skin if the first frame is

attached to said patient’s skin.

According to this aspect of the invention, a specific device is provided which can be
employed and used for producing a sterile surface on a patient’s skin. The device com-
prises a first frame which can be composed of one single frame element which is bent to

define a closed structure circumscribing an inner operation opening. The first frame can in
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the same way be composed of multiple components connected to each other to define
such a closed structure and to circumscribe said first inner operation opening. The inner
operation opening defines the area on the skin of the patient which is accessible for the
surgeon to conduct the surgical operation. The first frame elements have a downward
adhesion surface which may comprise an adhesive tape or any other adhesive material
which is capable of establishing a safe and tight adhesive and sealed contact to the
patient’s skin. It is to be understood that this adhesive contact must be releasable to allow
removal of the first frame after the end of the surgical operation. A first foil extends across
said inner operation opening in such a way that said first foil completely covers the first
opening. The first foil is attached to the first frame in a sealing engagement. Preferably,
the first foil is flexible and further preferable the first foil is semitransparent or transparent.
Generally, the first foil has a lower surface facing to the skin in use of the device, which is
adapted to not adhesively attach to the skin such that a disinfecting agent can be inserted

into the space between the skin and the first foil.

In use of the device according to the invention, the first frame is attached to the patient’s
skin in an area circumscribing that skin region wherein the incision for the surgical opera-
tion is to be made such that this skin region lies in the first inner operation opening and is
covered by the first foil. A fluid channel is included in said first frame allowing access from
outside of the first frame to the first inner operation opening. A connector is provided
allowing to insert a fluid material, in particular a liquid disinfecting or sterilizing agent
through said fluid channel. The fluid channel opens into a level which is lying between the
downward first adhesion surface and the first foil attached to the first frame. By this, a
fluid can be inserted through said fluid channel into a space which is defined by the first
foil, the first frame and the skin of the patient if the first frame is attached to said skin with
the downward first adhesion surface. In use of the device, a disinfecting or sterilizing
agent is injected via said fluid channel into this space such that the whole space between
the first foil and the skin of the patient encompassed by the first frame is flooded with the
sterilizing and disinfecting agent. This flooded condition may be maintained for a certain
period of time to make sure that the effect of sterilizing the skin surface and the down-
ward surface of the first foil is fully accomplished. Thereafter, the fluid is withdrawn which
can be accomplished by applying a suction force to the fluid channel and thus withdraw-
ing the fluid out of the space between the first foil and the skin. The process may be
repeated once, twice or more, such that a safe sterile condition is produced. Hereafter,
the fluid channel may be used to ventilate sterile filtered dry air through the space be-

tween the first foil and the skin to facilitate a fast drying of the space. Hereafter, the fluid
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channel may be closed by a plug or the like, being inserted into the connector and the

surgical operation can be started.

In a simplified setup, the surgeon may hereafter cut out the first foil or the first foil may be
designed in such a way as to attach to the skin after the sterilizing fluid has been re-
moved such that the surgeon may use the first foil as a protective foil attached to the skin

and cut the first foil like the skin in the course of the operation.

According to a preferred embodiment, the first foil comprises a removal extension for
removing the first foil, the device further comprising: a second frame having second frame
elements encompassing a second inner operation opening; a second foil, attached to the
second frame and extending across said second inner operation opening; said second
frame having an outer dimension such that the second frame fits into the first frame; said
second frame elements having a downward second adhesion surface including an adhe-
sive material adapted to adhere said second adhesion surface to the patient’s skin upon
removal of the first foil. According to this preferred embodiment a second foil is provided
and the first foil is adapted to be removed by simple means like agrasping section, a
handle or the like. The second fail is attached to a second frame and this second frame
circumscribes a second inner operation opening. The second inner operation opening is
almost completely congruent to the first inner operation opening such that the second
frame fits into the first frame. The second frame is movable in relation to the first frame
and in a first relative position to the first frame the second frame, the first frame, the first
foil and the second foil sealingly enclose an inner space and said inner space is sterile.
After sterilizing the skin of the patient via the flooding operation as described beforehand,
the first foil can thus be removed and by this said inner space opens to the skin. Due to
the sterile nature of said inner space the sterile condition of the skin is maintained by this.
The second frame can then be moved in relation to the first frame and hereby the second
foil is brought into contact with the skin. The second frame has a downward second
adhesion surface which can be adhered to the patient’s skin or can alternatively be ad-
hered to the first frame. By this, the second frame and the second foil can be fixed in
relation to the skin. Preferably, the second foil has a downward adhering surface for
adhering to the skin and is configured to be a protective foil as commonly used in surgical
operation to protect the skin around an incision of a surgical operation. Using this pre-
ferred embodiment thus allows to safely and conveniently use and apply such a protec-
tive foil in the course of the preparatory work of sterilizing the patient’s skin and preparing

it for the surgical operation.
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According to a further preferred embodiment, the second foil has a bottom surface facing
towards the bottom side, wherein said bottom surface is coated with a first adhesive
material adapted to attach said second foil, preferably a center region of said second foil
to the skin of the patient, wherein preferably an edge region of said second foil is rein-
forced and/or is coated with a second adhesive material having stronger adhesive proper-
ties than said first adhesive material. According to this preferred embodiment, the second
foil acts and functions as a protective foil to the skin of the patient in the region of the
incision of the surgical operation. Further, the second foil establishes a safe sealing
contact in an edge region close to the second frame preventing migration of any gaseous
or liquid fluid or the like from outside the frame into the operation site and the incision
region. Preferably, the adhesive material is applied in a pattern in the edge region which
is different from the pattern in which it is applied in the central region of the second foil.
Alternatively the adhesive material applied in the edge region of the second foil may be a
different adhesive material than the adhesive material applied in the central region of the

second foil.

According to a further preferred embodiment, a second fluid channel is provided in said
first frame, said second fluid channel being in fluid communication with a second connec-
tor for removing fluid out of said second fluid channel, wherein said second fluid channel
opens into said space between the bottom side of the first frame and the first foil to allow
flooding of said space defined between the first foil and the patient’s skin if the first frame
is attached to said patient’s skin. According to this embodiment, a second fluid channel is
provided in said first frame and thus the insertion and the removal of the sterilizing agent
is simplified in that the fluid may either be inserted via two channels, for example at
opposed sides of the frame and thereafter withdrawn via said two channels or in an
alternative procedure the agent may be inserted via the first fluid channel and may be
withdrawn through the second channel. According to this embodiment, the connector
provided for the first fluid channel and the connector provided for the second fluid channel
might be identical but in specific applications, wherein the first channel serves to insert
the sterilizing agent and the second channel serves to withdraw the sterilizing agent the
connectors may be different to prevent misuse of the connectors and the fluid channels. It
is generally to be understood that both the first and the second fluid channel might in-
clude a check valve closing the fluid channel against a specific flow direction and might
further include a valve which is pushed open by inserting a cannula, hollow needle or the
like and which is closing the fluid channel upon removal of such cannula or needle. This

will safely prevent migration of any fluids or bacteria through the fluid channel into the
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surgical site. In particular, this allows effective drying via continuous venting of the space

and the skin and foil surfaces with dry air or the like.

According to a further preferred embodiment, a first fluid channel opens into said space
on a first side of the frame and said second fluid channel opens into said space on a
second side of the frame, which is opposite to said first side. According to this preferred
embodiment, in both optional uses, i.e. insertion of the sterilizing agent via both fluid
channels and withdrawing of said agent via both channels or alternatively insertion of the
sterilizing agent via one fluid channel and withdrawing of the agent via the second chan-
nel, this can be conducted in such a way that complete coverage of the skin under the
first inner operation opening is ensured by a specific opposite arrangement of the fluid

channels.

According to a still further preferred embodiment, the first foil or said second foil is at-
tached to collapsible frame, wherein said frame in a first, upright condition defines side
walls of a space having a cross section generally corresponding to said first or second
inner opening, respectively, and wherein said frame can be collapsed to a second condi-
tion, wherein said frame is lying flat on said first or second foil, respectively, and protects
an edge region of said foil against mechanical impact. According to this embodiment, a
collapsible frame is provided, wherein said collapsible frame can be part of the first frame
or part of the second frame or the first frame or the second frame can even be constituted
by said collapsible frame. The collapsible frame in a first condition defines a space versus
the skin and can be collapsed down to a second condition, wherein the frame lies flat on
the skin or on said first or second foil in the edge region of the inner operation opening.
By this, this edge region is sealed as a first function and is protected against incisions as
a second function of the collapsible frame. It is to be understood that the collapsible frame
preferably collapses in such a way that a sterile surface of the frame faces towards the
operation site both in the first and the second condition such that no adverse effects

occur in the course of the collapsing of this collapsible frame.

According to a further aspect of the invention, an assisting device for donning and remov-
ing a surgical glove is provided, said assisting device comprising: at least one fluid-tight
wall arrangement, encompassing an inner space having a volume of such a seize that at
least a palm portion and finger portions of said surgical glove can be arranged in said
space; an opening adapted to sealingly engage a cuff portion of said surgical glove if said
palm portion and said finger portions are arranged in said space; characterized in that

said fluid tight wall arrangement is adapted to be transformed from a first configuration
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into a second configuration and vice versa, wherein in said first configuration said inner
space has a first inner volume; and in said second configuration, said inner space has a

second inner volume, wherein the first volume is smaller than the second volume.

According to this aspect of the invention, a functional and simplified device is provided
which allows a surgeon or any personal involved in a surgical operation a facilitated
taking on and taking off of a surgical glove. The device comprises a fluid-tight wall which
defines an inner space in a sealing arrangement. Said inner wall can be comprised from
one single flexible wall element or by two or more wall elements connected with each
other to circumscribe and seal said inner space. The inner space defined by said wall is
dimensioned such that a hand can be taken up by said inner space and some clearance
is provided between the hand and the wall if the hand is inserted into the inner space. An
opening is provided at said wall allowing access to the inner space and said opening has
a dimension such that a hand can conveniently reach through said opening into said inner
space. The opening is adapted to sealingly engage a cuff portion of a surgical glove. This
can be accomplished in a simplified way in that the cuff portion is put over an edge region
of the wall circumscribing said opening by a sort of reverse drawing or the like. In other
embodiments, the cuff portion of the glove may be clamped between an edge region of
the wall close to the opening and an inner ring inserted into the cuff portion of the glove to
provide such sealing engagement. By sealingly engage a glove in such a way to the
opening a sealed space between the glove and the wall is established inside said inner
space. According to the invention, the fluid-tight wall can be transformed from a first
configuration into a second configuration and vice versa. This transformation can be
conducted by elastic deformation of the wall or by a relative movement of two wall ele-
ments versus each other or the like. Generally, the volume inside the fluid-tight wall is
different in the first configuration versus the second configuration such that the volume
inside the fluid-tight wall is larger in the second configuration than in the first configura-
tion. By this a specific effect occurs in that the sealed space between the fluid-tight wall
and the glove is increased when transforming the fluid-tight wall from the first configura-
tion to the second configuration and by this an extension force is applied to the glove by a
vacuum applied to the outer surface of the glove facing towards the fluid-tight wall. By
this, the glove is extended homogeneously and thus a surgeon or an assistant personal
may easily slide his or her hand into the surgical glove to take off the glove. In the same
way, a person wearing a surgical glove may insert his or her hand into the inner space,
establish a sealing engagement in the cuff region of the glove/the hand and thereafter
transform the fluid-tight wall from the first configuration into the second configuration to

apply a vacuum to the outer surface of the glove. By this, the glove will be extended and
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will be lifted from the skin of the hand and at the same time will be held back inside the
inner space if the person withdraws his/her hand out of the inner space thereafter. By
this, the person may easily take off the surgical glove using the device according to the

invention.

According to a first preferred embodiment, said wall arrangement comprises at least one
flexible wall section, and wherein in said first configuration said flexible wall section has a
first shape, thus defining said first inner volume; and in said second configuration said
flexible wall section has a second shape, thus defining said second inner volume. Ac-
cording to this embodiment, the first and second configuration is accomplished by trans-
forming the fluid-tight wall by a flexing motion and thus a reversible, elastic deformation of
the fluid-tight wall is conducted to transform the fluid-tight wall from the first configuration
into the second configuration and vice versa. According to this embodiment, the fluid-tight
wall might have a flat elliptic cross-section in the first configuration and may be trans-
formed into the second configuration having a cylindrical cross-section and thus an in-
creased inner volume wherein one front face of said elliptical/cylindrical tube may be
sealed by a flexible foil and the other front face may provide the opening for inserting the

glove and the hand.

Still further, it is preferred that said flexible wall section is biased into said first shape, or
said flexible wall section is biased into said second shape. According to this embodiment,
the fluid-tight wall has a preferred configuration, either the first or the second configura-
tion and thus is configured in said preferred configuration if no outer force is applied to the
fluid-tight wall and can be transformed into the other configuration by applying such a

force.

According to a further preferred embodiment, the assisting device is further improved by a
second flexible wall section, wherein said second flexible wall section is coupled to said
first flexible wall section along two opposed edges of said first and second flexible wall
sections, wherein in said first configuration the first and second flexible wall sections form
a flat pocket-like geometry with the first inner space being inside the pocket and in said
second configuration said first and second wall section are bent outward to both form
outer convex surfaces. According to this preferred embodiment, the fluid-tight wall is
defined by two wall sections lying parallel to each other and having identical or almost
identical dimension such as to form a pocket-like arrangement. In such a configuration,
the two wall sections are connected at the opposed side edges to each other such as to

allow a relative movement in the form of a hinge-like connection in these side edge re-
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gions, in particular, the two flexible wall sections may be connected by an integral hinge
at the side edges. The front edges of the wall sections may define the edges around the
opening into the inner space. The rear edges may be connected by an integral hinge in
the same way as the side edges or may be sealed against each other by a flexible foil or
the like connected to the rear edges of the wall sections such as to allow the rear edges
to separate from each other into the second configuration. Such a pocket-like design of
the assisting device thus provides a first, flat configuration with a small or zero inner
volume and may easily be transformed into the second configuration by applying a pres-
sure force onto the two side edges forcing the two wall sections apart and thus transform-
ing the assisting device into a sort of elliptical or cylindrical cross-sectional geometry with
a significantly increased inner volume. It is to be understood that instead of the fluid-tight
wall comprising two such wall sections in further improved embodiments 3 or 4 such wall
sections may be provided which are sealingly connected to each other via integral hinges

or the like to provide the same functionality.

According to a further, alternative preferred embodiment, the assisting device is further
improved in such a way that said fluid-tight wall arrangement comprises a first tube seg-
ment and a second tube segment, said second tube segment being slidable attached to
said first ring segment so as to form a telescope-like arrangement, wherein said second
tube segment can be slided in a fluid-tight sealing engagement towards an outer surface
of said first tube segment; wherein the second ring segment can be slided onto said first
ring segment in an axial direction from said first configuration into said second configura-
tion, and in said first configuration the total length in the axial direction of the fluid tight
wall arrangement comprised of said first and second ring segment is shorter than in said
second configuration. According to this preferred embodiment, the fluid-tight wall ar-
rangement comprises two wall segments which are shaped as a tube wherein the second
tube segment has an inner dimension adapted to conform to an outer dimension of said
first tube segment such that the second tube segment can slide on the outer surface of
the inner tube segment. This sliding movement shall be a sealing sliding movement such
that the inner space defined by the first and the second tube segment is always sealed
against the environment even such that no fluid may flow through the contact region
between the first and the second tube segment. It is to be understood that the invention
may comprise a further third tube segment or even further additional tube segments
wherein such third tube segment may be adapted to sealingly slide on the outer surface
of the first tube segment or on the outer surface of said second tube segment. The first
and second tube segment and potentially further tube segments such define a telescope-

like arrangement allowing to arrange the tube segments in a first, short configuration
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wherein the first and the second tube segment overlap each other over a significant
length and a second configuration having an elongated dimension wherein the overlap of
the first and the second tube segment is significantly less than in the first configuration.
By such a sliding movement the fluid-tight wall arrangement composed of the first and
second and optionally further tube segments can easily be transformed from a first con-
figuration into a second configuration wherein the inner volume is significantly increased
by such sliding movement of the tube segments versus each other. In this preferred
embodiment, one front end of a tube segment may serve as the opening to insert the
glove and the hand into the inner space inside the tube segments and the other, rear end
of the other tube segment may be sealed wherein such sealing shall not be flexible but a
rather stiff sealing wall may be provided such that one of the two tube segments may

have a cup-like configuration with the bottom of the cup forming the sealing rear end wall.

According to a further preferred embodiment, said fluid-tight wall arrangement comprises
an elastic tube segment which can be elastically deformed from an elliptic cross-sectional
shape in said first configuration to a circular cross-sectional shape in said second configu-

ration.

According to a still further preferred embodiment, a fluid-tight seal is provided for provid-
ing said sealing engagement of said opening and said cuff portion, the fluid tight seal
comprising a strap having an outer ring, an inner ring and at least one snap ring; wherein
the at least one snap ring is adapted to secure the cuff portion of said surgical glove
between an inner surface of the outer ring and an outer surface of the inner ring, said
outer ring having an outer surface which can be partially inserted into said opening to
sealingly engage said opening. According to this preferred embodiment, a specific and
convenient use is provided for the fluid-tight seal of the glove versus the opening in the
cuff portion of the glove. This convenient sealing engagement is established by two rings
wherein one of the two rings is an outer ring and arranged on the outside surface of the
glove and the other ring is an inner ring arranged on the inner side of the glove and inside
the outer ring. Thus, the outer surface of the inner ring is dimensioned such as to engage
the inner surface of the outer ring and it is to be understood that a slight clearance might
be present but a slight overlap may be possible, too with regard to the dimension of the
outer surface of the inner ring and the inner surface of the outer ring as long as at least
one of the two rings can be elastically deformed. Further, a snap ring is provided and this
snap ring is adapted to apply a radially outwards directed force onto the inner ring to
press said inner ring against said outer ring. By this, a glove can be safely and sealingly

engaged between the inner and the outer ring. Further, the arrangement of the inner and
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outer ring with the glove clamped between the two rings can easily be sealingly engaged
to the opening and thus, the use of the assisting device is further facilitated and made
more convenient for a surgeon or assistant personal. Preferably, the outer ring may
comprise one or two circumferential lamellae to sealingly engage an inner edge region of
the fluid-tight wall close to the opening to establish such sealing engagement to the fluid-

tight wall.

According to a still further preferred embodiment, said inner space comprises a first
region adjacent to the opening and adapted to accommodate the palm portion of the
surgical glove and a second region adjacent to the first region and adapted to accommo-
date the finger portions of the surgical glove, wherein in said first region the wall ar-
rangement restricts the elastic stretching of the glove in the second configuration such
that the palm region is stretched to an extent of less than 150%, preferably less than
125% wherein said elastic stretching is restricted by a contact of an inner surface of said
wall arrangement to said surgical glove in said first region. The inventor has found that
some embodiments of surgical gloves show a significant extension in the palm region
when applying an internal pressure into the glove or applying an external vacuum to the
glove and this extension in the palm region is significantly higher than the extension in the
finger region of the glove. The reason for this behavior can be found in the higher re-
sistance and mechanical stability against deformation in the finger region than in the palm
region of the glove. However, this behavior was found to be unfavorable when using such
gloves in connection with the assisting device according to the invention since a person
may easily access the palm region of the glove but may have problems when putting his
fingers into the finger regions of the glove or removing his fingers out of the finger regions
of the glove. Thus, according to this embodiment, the elastic deformation, this means the
extension of the glove in the palm portion, is limited by the wall arrangement to a certain
extent. This can be easily accomplished in that the palm portion of the glove abuts the
inner surface of the wall arrangement when having reached a certain degree of exten-
sion. Hereafter, the palm portion of the glove is hindered from being further stretched or
extended and thus the vacuum being applied to the glove when the sealing wall arrange-
ment is further transformed into the second configuration will only apply an extension
force to the finger portions of the glove. By this, a significant extension of the finger por-
tions can be reached such that in an ideal setup both the palm portion and the finger
portion are extended by a similar ratio and thus a user may conveniently insert or with-

draw his/her hand into the glove or out of the glove in the such extended configuration.
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It is to be understood that the assisting device according to the invention has a major
advantage over prior art devices in that no external vacuum source like a vacuum pump
or the like is required to use the device. Thus, the assisting device according the inven-
tion can be used in a closed environment and does not require any input of energy or the
like to help a person in taking on or off surgical gloves. In particular, the assisting device
can be used inside an inflatable bag arranged above a surgical site on a patient’s skin
and is completely independent from any pressure or vacuum condition inside such inflat-
able bag. It is further to be understood that the assisting device according to the invention
may be a simplified disposable device equipped with one glove and can as such a device
be provided inside a pre-packed package of such an inflatable bag to simply allow a
surgeon to take off a glove provided inside the assisting device without the need for any

help by an assisting personal or the like.

According to a further aspect of the invention, an isolation device for providing a sterile
operation chamber above a skin region of a patient is provided, in particular for perform-
ing a surgical procedure, said isolation device comprising A first inflatable bag, the first
inflatable bag delimiting said sterile operation chamber against the ambient environment,
said first inflatable bag comprising: a first and a second access opening to allow a user to
insert a first and a second arm into the operation chamber; and a chamber operation
opening to allow access to said skin region of the patient out of the operation chamber;
and a window for observing handling operations inside said sterile operation chamber,
wherein the first inflatable bag is coupled to a support frame, the support frame having a
transport configuration and an operation configuration, wherein in the transport configura-
tion, the first inflatable bag is confined, such as to have compact dimensions; in the
operation configuration, the first inflatable bag is extended, such as to form said sterile

operation chamber.

According to this aspect of the invention, a specific device is provided which allows to
define and to confine a sterile space of limited size above a skin region of a patient. This
sterile limited space can be accessed by a surgeon and by assistant personal through
openings in the inflatable bag whereby it is to be understood that such openings may be
closed by elastically deformable means or a sealed glove with elongated/cuff arm sleeve
may be attached to such an opening and a person reaching into the inner space of said
inflatable bag may put his hand and arm into such sleeved glove. It is to be understood
that further such openings may be provided in said inflatable bag, e.g. one or two addi-

tional pairs of such openings for assistant personnel.
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Generally, the inflatable bag is comprised of a flexible sheet material like a flexible foil or
the like. The flexible bag may be semitransparent or transparent to allow a person to
watch and observe any handling operations inside said flexible bag and to provide a good
illumination inside said bag by outer light sources arranged outside said inflatable bag. In
particular, by such transparent properties a window may be provided in said inflatable bag
but alternatively, such window may be inserted into a flexible bag made of a non-
transparent or semitransparent material to allow visual inspection of the interior of the bag
by a person from outside. In addition said window may specifically be tailored to fit on
imaging devices like microscopes or other optical systems like cameras or an additional
window for such purpose may also be provided. Such window may comprise an adaptor
ring which can be coupled to the objective of the imaging device. The inflatable bag is
connected to a support frame wherein said support frame may comprise a single or a
plurality of frame members. The support frame may be arranged outside the flexible bag
or inside the flexible bag and in particular if the support frame is arranged inside the
flexible bag the coupling of the support frame and the flexible bag may be comprised of a
simple form locking arrangement of the flexible bag around the support frame without
particular connections between the support frame and the flexible bag to allow a limited
relative movement of the flexible bag versus the support frame. The support frame is
intended to establish an operation configuration wherein a sterile operation chamber is
formed inside the inflatable bag. In this operation configuration, the support frame pro-
vides a scaffold-like function to span the flexible bag into a tent-like configuration which
may have a tube form, a bow form or the like. By this, an inner space is provided inde-
pendently from any specific pressure condition like an increased pressure inside the bag
and is maintained independently from any pressure source like a pressure pump, or the
like. The sterile air volume in the inner space is drawn and released passively over ap-
propriate sterile (HEPA or similar) filters by the expansion and collapsing of the support
frame. The support frame can be collapsed to a transport configuration, wherein the inner
volume inside said inflatable bag is significantly reduced, in particular collapsed to an
inner volume close to zero such that in the transport configuration, the whole isolation
device has a compact design such as a flat design which can easily be transported. To
allow such collapsing from the operation configuration into the transport configuration the
support frame may be made from elastically deformable frame members or may comprise
stiff frame members connected to each other via elastically deformable hinges or the like.
In particular, the support frame may comprise frame members having a biased cross-
sectional configuration which can be transformed into a cross-sectional configuration

allowing simplified bending of the frame members such as to establish a stiff, rigid sup-
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port frame configuration in the operation configuration and a flexible, confined support

frame configuration in the transport configuration.

It is to be understood that the isolation device may preferably be coupled to a sterilizing
device as described beforehand. Such a combination of the isolation device and the
sterilizing device may be provided as a package, e.g. a package with the isolation device
in a confined, packed condition attached to the first or second frame. By this, the upper
surface of the first or second foil is kept in a sterile environment and thus, a surgical
treatment can immediately be started right after expanding the inflatable bag and disin-

fecting the skin.

According to a first preferred embodiment, support frame comprises hollow support frame
members having at least one connector for introducing a fluid material into said support
frame members, wherein in said transport configuration, said support frame members are
deflated and slack and in said operation configuration said support frame members are
inflated to a pressurized state such that the support members are rigid, or In said trans-
port configuration, said support frame members are deflated and slack and in said opera-
tion configuration a curable liquid is inserted into said support frame member, said cur-
able liquid being cured to a hardened condition. According to this embodiment, the sup-
port frame comprises or is composed of one or a plurality of hollow frame members and
these hollow frame member(s) is deformable and slack in a deflated condition wherein no
or low pressurized fluid is inside said hollow frame members and a rigid or stabilized
condition, wherein the hollow frame members may be brought into a stiff and rigid config-
uration by two alternative functional measures. According to a first alternative, the hollow
frame members are inflated by a pressurized fluid like a gaseous fluid, for example pres-
surized air, and thus are pumped into a stiff and rigid form. According to a second alterna-
tive, a curable fluid like a polymer liquid is inserted into the hollow frame members and
undergoes a curing action, for example by a chemical reaction of said polymer liquid thus
hardening inside the hollow frame members. This curing action may include a slight or
significant expansion inside the hollow frame members thus further enhancing the stabil-

ity of the support frame.

It is to be generally understood that the support frame may comprise one single or a
plurality of support frame members wherein such plurality of support frame members may
be interconnected with each other such that the pressurized fluid or the curable fluid may

be inserted into all support frame members via one single connector only. In other em-
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bodiments, two or more support frame members may be provided each having a separate

connector for inserting said fluid into the support frame members.

According to a further preferred embodiment of this aspect of the invention, said support
frame is formed by a plurality of elastically joined rigid support frame elements. According
to this embodiment, a plurality of stable and indeformable frame elements is provided
which are joined to each other by swivable elastically deformable joints. It is general to be
understood that according to the invention an elastically deformable material or compo-
nent is understood as a component which can be transformed by a reasonable force from
one geometrical configuration into a different geometrical configuration without damaging
the material whereas a rigid or stiff material or component is understood as a material
which resists such deformation up to a significant force applied to the material/the com-

ponent and will be damaged if loaded over such force and be deformed thereby.

According to a further preferred embodiment, in said operation configuration said support
frame elements comprise a middle support frame element such as to support the inflat-
able bag in a middle section between the first and second access opening; a bottom
support frame element arranged below the first and second access opening, and a top
support frame element arranged above the first and second access opening. According to
this embodiment, a specifically preferred geometrical configuration of the support frame is
provided which allows a wide range of motion of a person conducting a surgical operation
inside said inflatable bag by reaching his both arms through the first and second access
opening. To this regard, the support frame is composed of a middle support frame ele-
ment between the first and second access opening and a bottom and a top support frame
element wherein these bottom and top support frame elements are arranged below and
above the access openings, respectively. In particular, this embodiment may be com-
posed of two ring-like elements or open ring-like elements formed as C-elements in a
symmetrical arrangement and being arranged around the first and the second access
opening. According to a still further preferred embodiment, the isolation device is further
improved by an instrument chamber separate from said operation chamber and enclosed
by a second inflatable bag coupled to a secondary support frame, wherein a transfer port
is provided between the operation chamber and the instrument. According to this pre-
ferred embodiment, a second inflatable bag is provided which encloses an inner space
serving as an instrument chamber. This second inflatable bag may have access openings
for the arms of assistant personal to sort and grab the instruments and to don such in-
struments to a surgeon conducting a surgical operation in the first inflatable bag. To allow

such donning and receiving interaction between the assistant personal’s hands inside the
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second inflatable bag and the surgeon’s hands inside the first inflatable bag a transfer
port is provided between the first and the second inflatable bag. Such transfer port may
be defined by a frame element in the first inflatable bag and a corresponding frame ele-
ment in the second inflatable bag wherein the two frame elements can be sealingly cou-
pled to each other to define an inner opening between the two frame elements serving as
a transfer port. Preferably, the frame elements define such an inner transfer opening
which is initially closed by a foil such that the first inflatable bag and the second inflatable
bag independently from each other define a sterilized inside volume and can be coupled
to each other without the risk of migration of any non-sterile fluid into said interior space.
After having been coupled sealingly to each other the foils closing the transfer port inside
the frame elements may be removed or cut such that instruments or the like can be

reached through the transfer port.

According to a further preferred embodiment the first inflatable bag comprises an opera-
tion chamber connection frame encompassing an operation chamber transfer opening;
the secondary inflatable bag comprises an instrument chamber connection frame encom-
passing an instrument chamber transfer opening; wherein an operation chamber shutter
foil is attached to the operation chamber connection frame, such as to provide a fluid-tight
sealing of the operation chamber transfer opening; and an instrument chamber shutter foil
is attached to the instrument chamber connection frame, such as to provide an fluid-tight
sealing of the instrument chamber transfer. This specific embodiment allows for inde-
pendent sterile inside volumes or spaces in the first and the second inflatable bag and a
safe connection of such two separate inside volumes after coupling of the first and the

second inflatable bag.

According to a further preferred embodiment, the operation chamber connection frame
comprises an operation chamber connection surface facing the instrument chamber
connection frame; the instrument chamber connection frame comprises an instrument
chamber connection surface facing the operation chamber connection frame; wherein the
operation chamber shutter foil comprises a operation chamber shutter protrusion; the
instrument chamber shutter foil comprises an instrument chamber shutter protrusion; and
wherein when the operation chamber connection surface and the instrument chamber
connection surface are brought into fluid-tight contact and the operation chamber shutter
foil and the instrument chamber shutter foil are removed by means of the operation
chamber shutter protrusion and the instrument chamber shutter protrusion, respectively,
the operation chamber transfer opening and the instrument chamber transfer opening

form the transfer port between the operation chamber and the instrument chamber. This
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further preferred embodiment allows for a convenient opening and closing of the transfer
port between the operation chamber and the instrument chamber and thus allows safe
coupling and decoupling of the instrument chamber to the operation chamber. The option
to close the transfer port after it had been opened to handle instruments trough the trans-
fer port allows a decoupling of the instrument chamber and a coupling of a different
instrument chamber to the operation chamber in the course of a surgical operation in
order to provide new or different instruments to the surgeon depending on the needs and

requirements of the ongoing surgical operation.

According to a further preferred embodiment, the operation chamber connection frame
comprises at least one connection protrusion, extending from the operation chamber
connection surface along a direction substantially perpendicular to the plane that is de-
fined by the operation chamber connection frame; and wherein the instrument chamber
connection frame comprises at least one connection groove, adapted to receive the at
least one connection protrusion. According to this embodiment, a safe handling and a
form locking engagement of the support frame of the operation chamber with the support
frame of the instrument chamber is established thus preventing false arrangement and

coupling action of the chambers.

According to a further preferred embodiment, a plurality of light sources is arranged at the
support frame, in particular partially integrated into the support frame. According to this
preferred embodiment, a direct illumination inside the inflatable bag is provided by illumi-
nation devices like LED light sources attached to or integrated into the support frame.
This allows a convenient and strong illumination inside the inflatable bag without the risk
of having shaded regions. According to the invention, an energy source for supplying
energy to the light sources can be integrated into the isolation device, in particular can be
integrated into the support frame to provide an independent isolation device from any
other energy sources. Alternatively, an electrical connector or plug element can be pro-
vided at the isolation device, for example at the support frame to connect the isolation

device to an external electrical energy device for supplying said light sources.

According to a further preferred embodiment, the isolation device according to the inven-
tion further comprises an opening in said inflatable bag and a flexible hose defining an
interior space, wherein said flexible hose is attached to said flexible bag along the circum-
ference of said opening, said flexible hose being adapted to take up a device like a surgi-
cal instrument in its interior space and said flexible hose is made from a flexible material

adapted to be wrapped around a longitudinal axis of said hose to establish a sealing in a
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wrapped region such as to seal a sterile interior space of said inflatable bag, wherein an
inner transport space in said flexible hose, which is sealed such a wrapped region, can be
moved from outside of said inflatable bag into said sterile interior space of said flexible
bag. According to this embodiment, a specific insertion unit is provided at said inflatable
bag allowing to introduce instruments or any other devices from outside the inflatable bag
into the sterilized interior space inside said inflatable bag. Further, such unit can be used
in a reverse direction to transfer material out of said sterilized interior space to the outside
of the inflatable bag. The specific functionality of this insertion or discharging/exporting
unit is a flexible hose attached to an opening in the inflatable bag and generally sealing
said opening in that the flexible hose is wrapped along its longitudinal axis to define a
wrap sealing region. By this, the opening is kept closed in a usual condition, wherein no
components are to be inserted or to be exported into/out of the sterilized interior space.
However, in use, the components may be put into the hose and the hose may be
wrapped to enclose the component and hereafter a transitional, longitudinal movement of
the wrapped component through the opening together with the wrapped section of the
hose may be performed such as to move the component from inside to outside or from
outside to inside, respectively. Hereafter, the wrapping of the hose may be dewrapped
such as to release the component out of the hose in case of inserting an instrument into
the interior space. Further, the sealing provided by said wrap may be maintained, for
example if any organic waste or the like is to be exported and kept sealed. Further the
wrapping might be accomplished alternatively with two circumferential sealing clips to
define one sealing region and allow cutting between the clips, thus sectioning and pre-
venting an unwanted subsequent unwrapping. The advantage would be the individual and
independent wrapping of components and their handling. A further sealing method would
be accomplished with intermitted distanced adhesive tape sections in the inner part of the
hose, which also would provide a tight sealing to blister packed items or inside the hose.
Sterile access to the component would be possible by a controlled opening of such seal-
ing clips or tape sealings which then may also effect opening of the adherent blister

package or medication containers..

According to a further preferred embodiment, the flexible bag may comprise an opening,
said opening being closed by a lock adapted to channel a container for surgical instru-
ment into said inflatable bag. Such a lock may be designed in different ways. In particular,
the lock may comprise two rollers biased in close contact to each other and the container
may be pushed through the two rollers and at the same time the rollers may be adapted
to disconnect and wrap a foil covering the top side of the container such as to maintain a

sterile environment inside the container and opening the container upon insertion of the
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container through the lock into the interior sterilized space inside the bag. Alternatively
any instrument trays inside the container may be fully enclosed by a steam permeable
bag which has a removabile lid, which is fitting to the lock. Thus only the inner part of the
container may be pushed through the rollers whereas the container itself remains outside

of the sterile space.

According to a further preferred embodiment the first inflatable bag may comprise a lower
frame coupling element for coupling the first inflatable bag with a device for producing
and maintaining a sterile surface on a patient’s skin as explained beforehand, in particular
with the first frame element or with the second frame element of the said device. By this,
the isolation device can be perfectly used in connection with the convenient device for
producing the sterile surface on the patient’s skin. In particular, such a device can be part
of the inflatable bag such that the first frame or the second frame is attached to the inflat-
able bag and thus, upon attaching the first frame to the patient’s skin, a sterile interior
space inside the inflatable bag can be opened to the patient’s skin after it has been

sterilized by the flooding action with the sterilizing agent as described beforehand.

Still further, it is to be understood that inside the isolation device an assisting device for
facilitating the taking on and taking off of a surgical glove can be arranged. In particular, a
plurality of such assisting devices including a surgical glove can be arranged inside the
inflatable bag such as to allow a surgeon to take on such surgical gloves when reaching

through the access ports into the inflatable bag.

According to a further aspect of the invention it is provided a device for introducing sterile
instruments into an operation chamber or an instrument chamber, comprising an introduc-
tion frame; a first roller and a second roller arranged rotatable around their respective
longitudinal axis, and attached to said introduction frame, such that the longitudinal axis
of the first roller and the longitudinal axis of the second roller are parallel, wherein the first
roller and the second roller are further attached to said introduction frame such as to be
movable along an axis extending perpendicular to their respective longitudinal axis;
wherein a distance between the first roller and the second roller is determined by a posi-
tion of a movement of the first and second roller along the axis extending perpendicular to
the longitudinal axes, wherein said first and second rollers are biased versus each other
to contact each other and said first and second roller can be moved along said axis to
increase said distance to allow insertion of an instrument through a gap provided by said

distance.
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According to this aspect of the invention, an improved device for introducing sterile in-
struments into an operation chamber or an instrument chamber is provided. The device
comprises a first and a second roller which in a non-use condition sealingly engage with
each other in that the two rollers are biased against each other. The two rollers are ro-
tatably arranged in a frame and can conduct a rotational movement against said frame. At
least one of the two rollers can further be moved against said frame in a direction per-
pendicular to its rotational axis such as to establish a gap to the other roller. This move-
ment can be a linear sliding movement or a movement along a curve or the like. Accord-
ing to the invention, by such a movement of one of the rollers or the both rollers will
provide a gap between the rollers and an instrument may be inserted through such gap.
The instrument may preferably be in a blister package of two flexible foils and in such
case, the rollers are adapted to take up these foils in such a way that the upper roller
takes up the upper foil and the lower roller takes up the lower foil. As an example for such
specific embodiment, a longitudinal slit may be provided inside the rollers and an edge
end region of the upper and the lower foil may be inserted into the slit of the upper roller
and the lower roller, respectively. In such case, if the instrument is inserted by establish-
ing a small gap between the rollers and pushing the blister package with the instrument
through said bag by a rolling action of the rollers, the blister package is torn open and the
instrument is pushed through the two rollers. By this, a sterile environment on the one
side of the two rollers can be maintained whereas on the other side of the rollers a non-

sterile environment may be present.

The so defined device is particularly well suited for being connected to a flexible bag of an
isolation device as described beforehand so as to allow insertion of instruments into the

interior sterilized space inside such inflatable bag.

According to a preferred embodiment of this aspect of the invention, said first roller is
adapted to wrap up an upper foil of a sterile blister packaging of said instrument and said
second roller is adapted to wrap up a bottom fail of the sterile blister packaging upon

insertion of said instrument through said gap in the blister packaging.

According to a further preferred embodiment, the device may be further improved by a
box for receiving the instrument inside the operation chamber or the instrument chamber.
Such a box or container may prevent an instrument being inserted into an inflatable bag

to get lost or to fall onto the patient’s skin or the like.
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It is particularly preferred that said introduction frame is attached to a first or second

inflatable bag of an isolation device as described beforehand.

According to a further aspect of the invention, it is provided a mechanical cabinet for
storing of instruments inside an operation chamber or an instrument chamber, comprising
a shelf frame; a storage area and an extraction area; at least one shelf movably, in par-
ticular pivotably affixed to the shelf frame, such as to be moved or pivoted, respectively
from the storage area into the extraction area and from the extraction area into the stor-

age area.

The so defined mechanical cabinet is particularly suited for storing a plurality of instru-
ments or devices for conducting a surgical operation in a quite limited space like for
example inside an inflatable bag defining a confined and limited sterilized volume above a
skin region of a patient. A specific problem related to operating procedures conducted in
such an environment is the limited space defined by such an inflatable bag and the need
to preferably provide all instruments required for conducting the surgical operation inside
said inflatable bag. In such a situation, it is preferable to arrange a mechanical cabinet
inside the inflatable bag and to store and present the instruments and any further devices
required for the operation on the shelves of the mechanical cabinet. The surgeon or
assistant personal may then conveniently move one shelf or a plurality of shelves relative

to the shelf frame to allow easy access to the instruments positioned on the shelves.

According to a preferred embodiment, at least one shelf rigidly affixed to the shelf frame,
the at least one rigidly affixed shelf being spaced from the at least one movably affixed
shelf by a predefined distance. According to this embodiment, one rigid shelf will help
defining a stable standing of the mechanical cabinet and one movable shelf will allow to
significantly increase the storage capacity of the mechanical cabinet and allow simple

access to the instruments.

Still further, it is preferred that the mechanical cabinet further comprises at least one,
preferably two vertically disposed and synchronously driven endless chains, wherein the
at least one shelf is affixed in a substantially horizontal orientation of an upper surface of
said shelf to the endless chain(s). According to this embodiment, the shelves are ar-
ranged in a horizontal extension such that the instruments and devices can be positioned
onto the shelves and kept thereon by gravity force and the shelves can be moved in such
a way as to maintain its horizontal orientation. In this embodiment, the shelves are ar-

ranged and moved like the cabins in a paternoster lift design and thus significantly im-
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prove the capacity for storing instruments inside a limited space by at the same time

allowing simplified and quick access to the instruments.

According to an alternative embodiment, the at least one pivotably affixed shelf is
mounted to said vertically arranged shaft or axis for a pivotal movement around said shaft
or axis, respectively; and wherein the at least one pivotably mounted shelf comprises
holding means for releasably holding of the instruments on said shelf. In this embodiment,
the shelves are arranged in a vertically extended arrangement such as to define vertically
extending surfaces for positioning the instruments and devices thereon. It is to be under-
stood that in such case the instruments cannot be positioned and fixed on the shelves by
gravity force but rather specific holding means must be provided on the shelves for re-
leasably holding the instruments on the shelves. In this particular embodiment the
shelves are arranged like the pages of a book standing upright on a surface and the
shelves can be moved around a vertical axis in the same way as the pages of an upright

book can be scrolled or skimmed through.

According to this preferred embodiment it is further preferred that said holding means are
selected from: a) magnetic means incorporated into said shelf, b) hooks attached to said
shelf, c¢) openings in said shelf. According to this further preferred embodiment, specific
means are provided on said shelves to fix the instruments or devices on the shelf,
wherein it is understood that preferably all three different means for fixing the instruments
or devices on the shelves are provided on each shelf to allow a variability with regard to

different instruments and devices.

According to a further preferred embodiment, the mechanical cabinet can be further
improved by a plurality of movable shelves to improve and increase the capacity for

storing instruments and devices.

Still further, it is to be understood that the isolation device described beforehand may be
further improved by arranging a mechanical cabinet as described beforehand inside the
first or the second inflatable bag. This will allow to provide and offer a large number of
instruments and devices to a surgeon conducting a surgical operation using such an

isolation device.

Still further, an aspect of the invention is the use of such a mechanical cabinet as de-
scribed beforehand in an operation or an instrument chamber, in particular in an instru-

ment chamber as described beforehand.
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Preferred embodiments of the invention are described with reference to the enclosed

figures. In the figures:

Figure 1:

Figure 2a:

Figure 2b:

Figure 3:

Figure 4a:

Figure 4b:

Figure 5a:

Figure 5b:

Figure 6a:

Figure 6b:

Figure 7a:

Figure 7b:

Figure 8:

shows a perspective view of a sterilizing device according to an embodiment

of the invention.

shows a cross-sectional view of the sterilizing device according to figure 1.

shows a detailed view of figure 2.

shows a schematical cross-sectional view of an isolation device according to

an embodiment of the invention.

shows a perspective view of a first configuration of an assisting device

according to an embodiment of the invention.

shows the embodiment according to figure 4a in a second configuration.

shows a schematical cross-sectional view of the assisting device in the first

configuration according to figure 4a.

shows a view according to figure 5a in a second configuration according to

figure 4b.

shows a perspective view of an assisting device according to a second

embodiment of the invention in a first configuration.

shows the embodiment according to figure 6a in a second configuration.

shows a cross-sectional view of the embodiment according to figure 6a, b in

a first configuration.

shows the embodiment of figure 7a in a second configuration.

shows an introducing device according to a preferred embodiment of the

invention in a schematical side view.
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shows an introducing device in a schematical, side-sectional view according

to one preferred embodiment of the invention.

Figure 10: shows according to a first preferred embodiment of the invention in a
schematical perspective view,

Figure 11: shows a mechanical cabinet according to a second preferred embodiment of
the invention in a schematical side view,

Figure 12a: shows a schematical perspective view of a second preferred embodiment of
a framework for an isolation device according to figure 3,

Figure 12b: shows another perspective view of the embodiment of Figure 12a,

Figure 13a: shows a schematical perspective view a third preferred embodiment of a
framework for an isolation device according to figure 3,

Figure 13b: shows another perspective view of the embodiment of Figure 13a,

Figure 14: shows a perspective schematical view of an isolation device in use for a
spine surgery.

Figure 15a: show perspective view of a third preferred embodiment of a mechanical
cabinet, and

Figure 15b: shows another perspective view of the embodiment of Figure 15a.

Figure 16a,b: show two perspective schematical views of afurther preferred embod-

iment of an isolation device in use for a lateral spine surgery.

Referring first to figures 1, 2 and 2a, a device for producing and maintaining a sterilized

surface on a skin of a patient is shown in these figures in a preferred embodiment of the

invention. The device comprises a first frame 10 of rectangular shape being composed of

four linear frame members 11a-d which are joined to each other at the corners of the

frame. The frame members 11a-d of the first frame generally have an L-shaped cross-

section and are arranged in such a way that one leg of the L-shaped cross-section lies in

a horizontal plane 1. Generally, the first frame 10 maybe composed of different profiled

PCT/EP2014/079239



10

15

20

25

30

WO 2016/102018

27

frame members, e.g. a U-shaped cross-section or a rectangular cross-section maybe

used to form the first frame, as well.

The first frame defines a lower adhesion surface 12 in the horizontal plane 1 which can
be attached to the patient’s skin. The frame members surround an inner opening 20 of
rectangular shape which is the opening serving the surging to conduct the surgical opera-

tion.

A first foil 30 is provided at the first frame 10 and covers the whole inner opening 30
being attached or coupled to the frame members 11a-d of the first frame on all four sides.
As can be seen the first foil 30 reaches through a slit 13 in one frame member 11a and a
handle 31 preferably including an opening 32 is provided on this side of the first foil
protruding sideways out of the first frame. This handle 31 allows to pull out the first foil out

of the first frame after a sterilizing procedure has been accomplished.

In at least one region, the first foil 30 is in a short distance to the lower adhesion surface
12 of the first frame to the skin. In other regions, the first foil may lay in the plane of the
adhesion surface. Thus, a small sterilizing space is defined between the first foil 30 and

the skin of the patient if the first frame is attached to said skin and the first frame.

A first channel 40 with a first connector 41 is arranged in the frame member 11b of the
first frame and reaches through the frame member. The first connector has an outer
connector dimension of circular cross-section allowing to adapt a standardized connector
to the first conduit like a luer lock or the like. The first channel 40 opens into the space
established between the first foil 30 and the skin of the patient with an elongated cross-
section such as to be adapted in cross-section to the small distance between the first foil

and the skin of the patient.

A second fluid channel 50 with connector 51 is provided in frame member 11d in the
opposite corner region to the first channel 40. This second channel 50 is designed in
similar manner as the first channel and connector 40, 41. Whereas the first channel
serves to insert a sterilizing agent from outside the frame into the space between the first
foil and the skin of the patient, the second channel serves to remove such sterilizing
agent after a certain activating time when a complete sterilization of the skin of the patient

and of the bottom surface of the first foil 30 has been reached.
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A second frame 60 is provided and composed of four L-shaped frame members 61a-d.
The second frame has a slightly smaller dimension than the first fame such as to allow
the second frame to be inserted into the first fame. As can be seen in detail in figure 2a,
the second frame is in sliding and sealing contact to the inner wall surface of the upright
L-shaped lack member of the first frame members. A second foil 70 is spanned across
the opening in parallel arrangement to the first foil 30 and attached to the lower end of the
second frame 60. Thus, after the sterilizing process has been accomplished and the first
foil 30 has been removed by pulling the handle 31, the second frame can be pushed
downwards to bring the second foil 70 in contact with the skin. The second foil 70 has a
lower adhesive surface 71 to adhere and firmly attach to the skin of the patient thus
establishing a protective cover on the skin in the region of the surgery and the incision.
An edge region 71a is adapted to establish a stronger attachment to the patient’s skin

than the rest of the adhesive surface 71.

Generally, it is to be understood that both the first and the second frame can be collapsed
in such a way that the legs of the L-shaped profiles of the frame members can be brought
from the rectangular arrangement to each other to a parallel arrangement to each other

wherein the legs lie directly onto each other.

The sterilizing device shown in figures 1, 2 and 2a is generally well-suited to be used as
an independent device for conducting a safe and quick sterilizing action of a skin region
of a patient prior to a surgical operation. In particular, the sterilizing device can be used in
connection with an inflatable bag defining a limited sterilized space above such a skin
region. For this purpose, such an inflatable bag may be attached to the first frame or the
second frame in a sealing engagement and may in particular be clamped and firmly
attached to the first and/or second frame by adhesive effects after the first and section

frame has been collapsed.

Figure 3 shows a sterilizing device comprising such an inflatable bag 100 according to a
preferred embodiment of the invention. As can be seen, a sterilizing device comprising
franes 10, 60 according to figure 1 can be attached to the bottom cross-section of the

inflatable bag as schematically shown in figure 3.

The device shown in figure 3 generally comprises an inflatable bag 100 which may have
a dome-shaped geometry as shown in the figure but may alternatively have different
other geometries. The inflatable bag is coupled to two separate frame work members

110, 120 which define and maintain a specific geometry of the inflatable bag inde-
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pendently from a specific pressure condition inside of the inflatable bag. llluminating
devices 111, 112, 121, 122 are arranged at the framework members 110, 120 to illumi-

nate the inner space inside the inflatable bag.

An upper window region 101 is made of a fully crystal clear transparent material to allow

precise observation of any handling processes inside the inflatable bag.

The inflatable bag further comprises to access ports 105, 106 in the inflatable bag. The
access ports 105, 106 are combined with sleeves and gloves to define a sealed interior
space but to allow a surgeon or an assistant personal to reach into the inner space from

outside the inflatable bag.

Still further, an introducing and exporting device 130 is provided in the inflatable bag at
the lower bottom region. This introducing and exporting device comprises two rotatable
rollers 131. 132 which can be moved apart from each other to open a gap between the
rollers allowing to introduce instruments or the like from outside into the interior space.
This introducing and importing device 130 is specifically adapted to conduct such an
insertion or exporting action without affecting the sterile environment inside the inflatable
bag even if outside of the inflatable bag a non-sterile environment is present. The inser-
tion and exporting device 130 is explained in further detail hereafter with reference to fig.
8.

Figure 4a shows an assisting device for taking of and taking on a surgical glove in a first
configuration. The assisting device is shaped like a pouch and has a flattened configura-
tion as shown in figures 4a and 5a. As can be seen, a surgical glove 250 can be inserted
into the interior 210 of a fluid-tight wall defining the pouch-like geometry of the assisting
device. The surgical glove is reversed in its cuff region 251 and thus engaged sealingly
with the edge 211 of an opening 220 on one side of the pouch. Generally, alternatively to
this reversing and thus sealingly engaging of the cuff region of the glove, other mecha-
nisms may be used to sealingly engage the cuff region of the glove to the fluid-tight wall

200 in the edge region 211 of the opening 220.

The fluid-tight wall 200 may be deformed from the flattened configuration with an approx-
imately elliptical cross-sectional shape as shown in figures 4a, 5a to an enlarged shape
with a cylindrical cross-section as shown in figures 4b, 5b. In this enlarged second con-
figuration the inner space 210 of the fluid-tight wall is significantly increased compared to

the size of the inner space in the first configuration shown in figures 4a, 5a. Thus, in a
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space region 210 a, which is sealingly enclosed by the fluid-tight wall and the glove, a low
pressure is established and since on the other side, namely inside the glove 210b, at-
mospheric pressure is present, this effects a stretching and enlarging of the glove in the
second configuration. This enlarged dimension of the glove 250 in the second configura-
tion can be seen in figure 5b. As will be understood, a person intending to take on the
glove may now easily slide his hand into the glove and may thereafter return the assisting
device into the first configuration, thereby attaching tightly the glove to his hand and
thereafter pull out his hand out of the assisting device. In the same way a person may
slide his hand with a glove put on it into the assisting device in the first configuration,
establish a sealing contact to the edges of the first opening, e.g. by reversing the glove in
the cuff region as shown in the figures or in any other ways, and thereafter deform the
fluid-tight wall into the second configuration to thereby enlarge the glove and pull away
the glove from the hand to pull out the hand out of the glove and the assisting device in
said second configuration. This easily allows taking off of a glove from a hand without the

need of contacting any contaminated surfaces of the glove.

Figures 6 a, b, 7 a, b, show a second preferred embodiment of an assisting device for
taking on and of a surgical glove. The device comprises a first, tube-like component 310
and a second cup-like component 320 which is inserted into the first component 310.
Both components have a similar cross-sectional geometry whereas the first component
being dimensioned slightly larger than the second component. The first component 310 is
open at both ends and defines an opening 330 at one side of the device. The second
component 320 is open at one end only and is arranged such as to be open towards the
opening 330 on one side of the device as well but is closed by a bottom lid 321 on the
other side. The second component sealingly engages the first component by a circumfer-
ential sealing lid 322 arranged at the front end region of the second component close to
the opening of the second component. As can be seen in figures 6a, b and 7 a, b, the
second component can be moved in a sliding movement in an axial direction in relation to

the first component.

A surgical glove 350 can be attached sealingly to the opening 330 of the first component
and may reach into the interior space 340 defined by the first and second component. By
this, the interior space 340 is divided into a completely sealed region 340a against the
atmosphere by the first and the second component and the glove and a region 340b
inside the glove. Figure 6a, 7a show the assisting device in a first configuration wherein
the inner space 340 has a first volume size. As can be seen in figures 6 b, 7 b, when

sliding the second component 320 such as to elongate the total length of the assisting
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device, this inner space 340 is significantly increased by the telescope movement of the
first and the second component relative to each other. By this, a vacuum is established in
the space region 340a effecting a significant enlargement of the glove being under at-
mospheric pressure in the space region 340b. By this, the glove is significantly increased

and thus maybe taken on or off conveniently by a user.

Figure 8 shows a device for inserting and exporting articles like instruments or medical
devices from first, e.g. a non-sterile environment 501 into a second, e.g. a sterile envi-
ronment 502 and vice versa. The device is particularly adapted to be incorporated into

an isolation device as described beforehand.

As can be seen, the device comprises a frame 510 having a flange 511 which can be
mounted to an inflatable bag 100 in a sealing arrangement. In the frame 510, two rollers
520, 530 are mounted rotatably along its longitudinal axis. The rollers are shown in a
closed condition of the device and in this condition the rollers are in contact to each other
and in contact to the frame 510 to completely seal an opening 540. In this closing condi-

tion, the rollers are biased versus each other by a spring 550.

The axis or shafts of the rollers are positioned in a curved groove or curved opening 521,
531, respectively. The curved grooved/openings 522, 532 allow the two rollers to slide
along a curved travel path wherein the two rollers are pushed away from each other thus
giving free an insertion/exporting opening between the two rollers. As can be seen in
dashed lines when being pushed towards the end the travel path the two rollers give way
for an instrument or a device having the size of the opening 540 as a maximum dimen-

sion.

By this, an instrument or device may be pushed from the left side in figure 8 to the abut-
ting region of the two rollers 520, 530 thus pushing the two rollers away from each other
and allowing the insertion of the device/instrument from the left side to the right side. The

instrument may thereafter be taken up in a container 560 on the right side.

The device shown in figure 8 in particular allows a sterile incursion of instruments from a
non-sterile environment on the left side of the device to a sterile environment on the right
side of the device. This is conducted by instruments or devices being contained in a
blister package. Both rollers comprise a slit 521, 531 wherein the end edge regions of
such two foils defining such a blister package can be inserted. When pushing such in-

strument in such blister package through the gap between the two rollers, the blister
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package is torn open and the two foils defining the blister package are wrapped around
the rollers 520, 530. By this, the instrument is released out the blister package into the
environment 502 but at the same time the gap between the two rollers which is open for
the time of the insertion is kept sealed against environment 501 by the blister package

being wrapped around the two rollers 520, 530.

As can be seen, the two rollers are pushed or drawn back into the closing position after

such an insertion procedure by the spring 550.

Figure 9 shows a device for inserting or exporting objects into or out of a controlled
environment like a sterile environment by a simple mechanical set up. A frame 610 de-
fines an opening 620 like e.g. a circular opening. The frame may be attached to an inflat-
able bag 100 or the like which separates a controlled atmosphere like a sterile environ-

ment against the outside.

A flexible hose 630 is attached to the frame and has a certain length. The flexible hose
max extend to one side with a first portion 631, may then be reversed to be directed to an
opposite direction with a second portion 632 and have a wrapped portion 633, wherein
the hose is wrapped around its own to define a sealing. In a portion 634, an object 640
like e. g. infectious waste or the like may be positioned and may be sealed on both sides
by such wrappings in hose regions 633, 635. Remaining length portion 636 of the hose
may be used to seal further such objects with respective additional wrap regions. By this,
the hose 630 may be used to seal multiple such objects and allow to transfer such ob-
jects from the inside to the outside or vice versa by moving said hose through the open-
ing 620.

Figure 10 shows a mechanical cabinet for storing instruments thereon. The mechanical
cabinet generally comprises a vertical axis 710 and this axis is mounted on a base plate
720 for standing upright in a stable position. Three sheets 731, 732, 733 are mounted to
said axis in a rotatable manner such as to rotate around the vertical axis. By this, the
sheets can be rotated such as to allow a user to access any instruments clipped or
hooked to any of the sheets in a simple way. Generally, the vertical axis may be a shaft
and the sheets may be mounted rigidly to said shaft wherein the shaft itself is mounted
rotatable in a bearing 711 on the bottom side. Alternatively, the vertical axis may be an
axle and the sheets may be mounted to said axle in a rotatable manner via bearings or
the like (not shown). It is to be understood that one of the sheets may be mounted rigidly

to the base plate to increase stability of the whole construction whereas the other sheets
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may be mounted rotatable. Further, it is to be understood that instead of having three

sheets there may be only two sheets or four sheets or even more than four sheets.

Figure 11 shows a further preferred embodiment of a mechanical cabinet for storing
multiple instruments and devices in a limited space. The device comprises a number of
six sheets 810a-f but other numbers of sheets such as 3, 4, 5, 7, 8 or even more may be
provided. The sheets are mounted to a moving mechanism like e. g. a frame having a
curved groove or opening or a lever mechanism allowing to move the sheets along a
curved path 830 in a closed loop. Generally, the sheets are positioned inside said frame
in such a way that they always keep a horizontal orientation which may be achieved by a
swinging mounting of the sheets inside the device and keeping of the orientation by
gravity or may be achieved by lever mechanisms wherein two levers are defining the
motion of each sheet and maintain such horizontal orientation by a parallelogram ar-

rangement or the like.

The sheets 810a-f are adapted to take up instruments or devices or the like on the top
surface and allows a user to simply access such instruments by moving the sheets into a
position wherein those instruments required by the user are accessible from the respec-
tive sheet. It is to be understood that the sheets may be movable independently from
each other or may be interconnected to each other such that a synchronous movement of

the sheets is possible only.

The moving mechanism like the frame defining the travel path of the sheets is mounted to

a base plate 820 for a safe and secure standing of the mechanical cabinet.

Generally, the mechanical cabinet shown in figures 10 and 11 is perfectly suited for being
used inside an inflatable bag, in particular in inflatable bag of an instrument chamber for

conducting a surgical operation.

Figures 12a,b show a second preferred embodiment of a framework for an isolation
device according to figure 3 having four bow-shaped frame members in a twofold sym-

metrical arrangement.

Figures 13a,b show a third preferred embodiment of a framework for an isolation device
according to figure 3 having two curved frame members in a symmetrical arrangement

and being open towards one side.
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Figure 14 shows an isolation device with the inflatable bag left away for better under-

standing in application for a spine surgery.

Figures 15a,b show a second preferred embodiment of a mechanical cabinet according

to a paternoster arrangement.

Figures 16a,b show a further preferred embodiment of an isolation device in use for a
lateral spine surgery with the patient lying on his side. As can be seen, in this embodi-
ment the frame of the isolation device is not supported on the skin of the patient but is
rather supported onto the operation table. Preferably, the frame is arranged mainly or
completely outside of the inflatable bag, i.e. is not arranged in the inner sterile space

defined by said inflatable bag.
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Claims

Device for producing and maintaining a sterile surface on a patient’s skin compris-

ing:

a first frame having first frame elements encompassing a first inner operation
opening allowing access through said first frame from a top side of the first frame to

a bottom side of the first frame,

said first frame elements having a downward first adhesion surface including an
adhesive material adapted to adhere said first adhesion surface to the patient’s

skin;

a first foil, attached to the first frame and extending across said inner operation

opening;

characterized in that a fluid channel is provided in said first frame, said fluid chan-
nel being in fluid communication with a connector for injecting fluid into said fluid
channel, wherein said fluid channel opens into a space between the bottom side of
the first frame and the first foil to allow flooding of a space defined between the first

foil and the patient’s skin if the first frame is attached to said patient’s skin.

Device according to claim 1, wherein the first foil comprises a removal extension

for removing the first foil, the device further comprising:

a second frame having second frame elements encompassing a second inner op-

eration opening;

a second foil, attached to the second frame and extending across said second in-

ner operation opening;

said second frame having an outer dimension such that the second frame fits into

the first frame;
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said second frame elements having a downward second adhesion surface includ-
ing an adhesive material adapted to adhere said second adhesion surface to the

patient’s skin upon removal of the first foil.

Device according to claim 2, wherein said second foil has a bottom surface facing
towards the bottom side, wherein said bottom surface is coated with a first adhe-
sive material adapted to attach said second foil to the skin of the patient, wherein
preferably an edge region of said second foil is reinforced and/or is coated with a
second adhesive material having stronger adhesive properties than said first adhe-

sive material.

Device according to any of the preceding claims, wherein a second fluid channel is
provided in said first frame, said second fluid channel being in fluid communication
with a second connector for removing fluid out of said second fluid channel,
wherein said second fluid channel opens into said space between the bottom side
of the first frame and the first foil to allow flooding of said space defined between

the first foil and the patient’s skin if the first frame is attached to said patient’s skin.

Device according to claim 5, wherein said first fluid channel opens into said space
on a first side of the frame and said second fluid channel opens into said space on

a second side of the frame, which is opposite to said first side.

Device according to any of the preceding claims, wherein said first foil or said
second foil is attached to collapsible frame, wherein said frame in a first, upright
condition defines side walls of a space having a cross section generally corre-
sponding to said first or second inner opening, respectively, and wherein said
frame can be collapsed to a second condition, wherein said frame is lying flat on
said first or second foil, respectively, and protects an edge region of said foil

against mechanical impact.
Assisting device for donning and removing a surgical glove, comprising:
at least one fluid-tight wall arrangement, encompassing an inner space having a

volume of such a seize that at least a palm portion and finger portions of said sur-

gical glove can be arranged in said space;
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an opening adapted to sealingly engage a cuff portion of said surgical glove if said

palm portion and said finger portions are arranged in said space;

characterized in that said fluid tight wall arrangement is adapted to be transformed

from a first configuration into a second configuration and vice-versa, wherein

in said first configuration said inner space has a first inner volume; and

in said second configuration, said inner space has a second inner volume, wherein

the first volume is smaller than the second volume.

Assisting device according to claim 7, wherein

said wall arrangement comprises at least one flexible wall section, and wherein

in said first configuration said flexible wall section has a first shape, thus defining

said first inner volume; and

in said second configuration said flexible wall section has a second shape, thus

defining said second inner volume.

Assisting device according to claim 8, wherein

said flexible wall section is biased into said first shape, or

said flexible wall section is biased into said second shape.

Assisting device according to claim 8 or 9, further comprising:

A second flexible wall section, wherein said second flexible wall section is coupled
to said first flexible wall section along two opposed edges of said first and second
flexible wall sections, wherein in said first configuration the first and second flexible
wall sections form a flat pocket-like geometry with the first inner space being inside
the pocket and in said second configuration said first and second wall section are

bent outward to both form outer convex surfaces.

Assisting device according to claim 7, wherein:
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said fluid-tight wall arrangement comprises a first tube segment and a second tube
segment, said second tube segment being slidable attached to said first ring seg-
ment so as to form a telescope-like arrangement, wherein said second tube seg-
ment can be slided in a fluid-tight sealing engagement towards an outer surface of

said first tube segment; wherein

the second ring segment can be slided onto said first ring segment in an axial di-

rection from said first configuration into said second configuration, and

in said first configuration the total length in the axial direction of the fluid tight wall
arrangement comprised of said first and second ring segment is shorter than in
said second configuration.

Assisting device according to claim 7, wherein:

said fluid-tight wall arrangement comprises an elastic tube segment which can be
elastically deformed from an elliptic cross-sectional shape in said first configuration
to a circular cross-sectional shape in said second configuration.

Assisting device according to any of the preceding claims 7-12; wherein

a fluid-tight seal is provided for providing said sealing engagement of said opening

and said cuff portion,

the fluid tight seal comprising a strap having an outer ring, an inner ring and at
least one snap ring; wherein the at least one snap ring is adapted to secure the cuff
portion of said surgical glove between an inner surface of the outer ring and an

outer surface of the inner ring,

said outer ring having an outer surface which can be partially inserted into said

opening to sealingly engage said opening.

Assisting device according to any of the preceding claims 7-13; wherein

said inner space comprises
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- a first region adjacent to the opening and adapted to accommodate the palm

portion of the surgical glove and

- a second region adjacent to the first region and adapted to accommodate

the finger portions of the surgical glove,

wherein in said first region the wall arrangement restricts the elastic stretching of
the glove in the second configuration such that the palm region is stretched to an
extent of less than 150%, preferably less than 125% wherein said elastic stretching
is restricted by a contact of an inner surface of said wall arrangement to said surgi-

cal glove in said first region.

Isolation device for providing a sterile operation chamber above a skin region of a

patient, in particular for performing a surgical procedure, comprising

A first inflatable bag, the first inflatable bag delimiting said sterile operation

chamber against the ambient environment,

said first inflatable bag comprising:

a first and a second access opening to allow a user to insert a first and a

second arm into the operation chamber; and

a chamber operation opening to allow access to said skin region of the pa-

tient out of the operation chamber; and

a window for observing handling operations inside said sterile operation

chamber

characterized in that the first inflatable bag is coupled to a support frame, the sup-

port frame having a transport configuration and an operation configuration, wherein

in the transport configuration, the first inflatable bag is confined, such as to

have compact dimensions;

in the operation configuration, the first inflatable bag is extended, such as to

form said sterile operation chamber,
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Isolation device according to claim 15, wherein said support frame comprises
hollow support frame members having at least one connector for introducing a fluid

material into said support frame members, wherein

a. In said transport configuration, said support frame members are deflated and
slack and in said operation configuration said support frame members are in-

flated to a pressurized state such that the support members are rigid, or

b. In said transport configuration, said support frame members are deflated and
slack and in said operation configuration a curable liquid is inserted into said
support frame member, said curable liquid being cured to a hardened condi-

tion.

Isolation device according to claim 15 or 16, wherein said support frame is formed

by a plurality of elastically joined rigid support frame elements.

Isolation device according to any of the preceding claims 15-17, wherein in said

operation configuration said support frame elements comprise

a. a middle support frame element such as to support the inflatable bag in a

middle section between the first and second access opening;

b. a bottom support frame element arranged below the first and second access

opening, and

C. a top support frame element arranged above the first and second access

opening.

Isolation device according to any of the preceding claims 15-18, further comprising
an instrument chamber separate from said operation chamber and enclosed by a
second inflatable bag coupled to a secondary support frame, wherein a transfer

port is provided between the operation chamber and the instrument chamber.

Isolation device according to claim 19, wherein

the first inflatable bag comprises an operation chamber connection frame encom-

passing an operation chamber transfer opening;
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the secondary inflatable bag comprises an instrument chamber connection frame

encompassing an instrument chamber transfer opening; wherein

an operation chamber shutter foil is attached to the operation chamber connection
frame, such as to provide a fluid-tight sealing of the operation chamber transfer

opening; and

an instrument chamber shutter foil is attached to the instrument chamber connec-
tion frame, such as to provide an fluid-tight sealing of the instrument chamber

transfer opening.

Isolation device according to claim 20, wherein

the operation chamber connection frame comprises an operation chamber connec-

tion surface facing the instrument chamber connection frame;

the instrument chamber connection frame comprises an instrument chamber

connection surface facing the operation chamber connection frame; wherein

the operation chamber shutter foil comprises a operation chamber shutter protru-

sion;

the instrument chamber shutter foil comprises an instrument chamber shutter

protrusion; and wherein

when the operation chamber connection surface and the instrument chamber
connection surface are brought into fluid-tight contact and the operation chamber
shutter foil and the instrument chamber shutter foil are removed by means of the
operation chamber shutter protrusion and the instrument chamber shutter protru-
sion, respectively, the operation chamber transfer opening and the instrument
chamber transfer opening form the transfer port between the operation chamber

and the instrument chamber.

Isolation device according to claim 20 or 21, wherein

the operation chamber connection frame comprises at least one connection protru-

sion, extending from the operation chamber connection surface along a direction
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substantially perpendicular to the plane that is defined by the operation chamber

connection frame; and wherein

the instrument chamber connection frame comprises at least one connection

groove, adapted to receive the at least one connection protrusion.

Isolation device according to any of the preceding claims 15 to 22, wherein a
plurality of light sources is arranged at the support frame, in particular partially inte-

grated into the support frame.

Isolation device according to any of the preceding claims 15 to 23, further compris-
ing an opening in said inflatable bag and a flexible hose defining an interior space,
wherein said flexible hose is attached to said flexible bag along the circumference
of said opening, said flexible hose being adapted to take up a device like a surgical
instrument in its interior space and said flexible hose is made from a flexible mate-
rial adapted to be wrapped around a longitudinal axis of said hose to establish a
sealing in a wrapped region such as to seal a sterile interior space of said inflatable
bag, wherein an inner transport space in said flexible hose, which is sealed such a
wrapped region, can be moved from outside of said inflatable bag into said sterile

interior space of said flexible bag.

Isolation device according to any of the preceding claims 15 to 24, further compris-
ing an opening in said flexible bag, said opening being closed by a lock adapted to

channel a container for surgical instruments into said inflatable bag.

Isolation device according to any of the preceding claims 15 to 25, wherein said
window is adapted for coupling an imaging device like an optical system or a mi-
croscope to the window, in particular by an adaptor ring attached to said inflatable
bag, or wherein an additional window for coupling an imaging device like an optical
system or a microscope to the window, in particular by an adaptor ring attached to

said inflatable bag, is provided.

Isolation device according to any of the preceding claims 15 to 26, wherein a lower
frame coupling element is attached to said first inflatable bag for coupling said first

inflatable bag with a device according to any of the claims 1 to 6.
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Isolation device according to any of the preceding claims 15 to 27, wherein an

assisting device according to claims 7-14 is arranged inside the inflatable bag.

Device for introducing sterile instruments into an operation chamber or an instru-

ment chamber, comprising:

an introduction frame;

a first roller and a second roller arranged rotatable around their respective longitu-
dinal axis, and attached to said introduction frame, such that the longitudinal axis of

the first roller and the longitudinal axis of the second roller are parallel, wherein

the first roller and the second roller are further attached to said introduction frame
such as to be movable along an axis extending perpendicular to their respective
longitudinal axis; wherein a distance between the first roller and the second roller is
determined by a position of a movement of the first and second roller along the axis

extending perpendicular to the longitudinal axes,

wherein said first and second rollers are biased versus each other to contact each
other and said first and second roller can be moved along said axis to increase
said distance to allow insertion of an instrument through a gap provided by said

distance.

Device according to claim 29, wherein said first roller is adapted to wrap up an
upper foil of a sterile blister packaging of said instrument and said second roller is
adapted to wrap up a bottom foil of the sterile blister packaging upon insertion of

said instrument through said gap in the blister packaging.

Device according to claim 29 or 30, further comprising

a box for receiving the instrument inside the operation chamber or the instrument

chamber.

Device according to any of the preceding claims 29to 31, wherein said introduction
frame is attached to a first inflatable bag of an isolation device according to any of

the preceding claims 15-28.
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Mechanical cabinet for storing of instruments inside an operation chamber or an

instrument chamber, comprising:

a shelf frame;

a storage area and an extraction area;

at least one shelf movably, in particular pivotably affixed to the shelf frame, such as
to be moved or pivoted, respectively from the storage area into the extraction area
and from the extraction area into the storage area.

Mechanical cabinet according to claim 33, further comprising:

at least one shelf rigidly affixed to the shelf frame, the at least one rigidly affixed
shelf being spaced from the at least one movably affixed shelf by a predefined dis-
tance.

Mechanical cabinet according to claim 33 or 34, wherein

the mechanical cabinet further comprises at least one, preferably two vertically dis-

posed and synchronously driven endless chains, wherein

the at least one shelf is affixed in a substantially horizontal orientation of an upper

surface of said shelf to the endless chain(s).

Mechanical cabinet according to claim 33 or 34, wherein the mechanical cabinet

comprises a vertically arranged shaft or axis; wherein

the at least one pivotably affixed shelf is mounted to said vertically arranged shaft

or axis for a pivotal movement around said shaft or axis, respectively; and

wherein the at least one pivotably mounted shelf comprises holding means for re-

leasably holding of the instruments on said shelf.

Mechanical cabinet according to claim 36, wherein said holding means are se-

lected from:
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a. magnetic means incorporated into said shelf,

b. hooks attached to said shelf,

C. openings in said shelf.

Mechanical cabinet according to any of the preceding claims 33 to 37, comprising a

plurality of movable shelves.

Isolation device according to any of the preceding claims 15-28, further comprising
a mechanical cabinet according to any of the preceding claims 33-38 arranged in-

side said first inflatable bag or said second inflatable bag

Use of the mechanical cabinet according to any of the claims 33-38 in an operation
or an instrument chamber, in particular in an instrument chamber of an isolation

device according to any of the preceding claims 15-38.
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