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DESCRIPTION
FIELD OF THE INVENTION

[0001] The present invention relates generally to a method and apparatus for the 
cryopreservation of biological cells and tissues.

[0002] The invention has been developed primarily for use in the cryopreservation of human 
oocytes, embryos and stem cells by vitrification as applied during In-Vitro Fertilisation (IVF) 
procedures.

BACKGROUND OF THE INVENTION

[0003] The following discussion of the prior art is provided as technical background, to enable 
the features and benefits of the invention to be fully appreciated in an appropriate technical 
context. However, any reference to the prior art should not be taken as an express or implied 
admission that such art is widely known or forms part of common general knowledge in the 
field.

[0004] The technology for cryopreserving human and animal embryos as well as many other 
types of biological cells and small tissue samples is known, for example from Tao Li et al.: "Bulk 
vitrification of human embryonic stem cells", Human Reproduction, Vol. 23, No. 2, 14 
December 2007, pages 358-364, XP055214310, ISSN: 0268-1161.

[0005] In particular, during In-Vitro Fertilisation (IVF) procedures, embryo cryopreservation 
involves the extraction, fertilization, freezing and storing of embryos. As required, the embryos 
can be thawed and transferred to the uterus for normal development.

[0006] More recently, similar cryopreservation techniques have been applied to unfertilized 
eggs or oocytes. Oocyte cryopreservation involves the extraction, freezing and storing of the 
female eggs, or oocytes in an unfertilized state. As required, the eggs can be thawed, fertilized, 
and transferred to the uterus as embryos. The technique of freezing oocytes rather than 
embryos is considered desirable for medical, personal and ethical reasons.

[0007] Currently there are two known methods for cryopreserving biological cells and tissues. 
In order to succeed, all cryopreservation strategies, must avoid ice crystal formation, solution 
effects, and osmotic shock. The traditional method is to slowly cool the cell/s and its 
surrounding solution to the storage temperature and purposely initiate the formation of ice 
crystals remote from the cell/s. A more recent method known as vitrification, transforms the 
solution into a glass-like amorphous solid that is free from any crystalline structure, following 
extremely rapid cooling.
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[0008] In both methods, it is known to use additional chemicals to avoid cell damage. These 
chemicals are known as cryoprotectants and may be divided into two categories, permeating 
and nonpermeating.

[0009] Permeating cryoprotectants are small molecules that readily permeate the membranes 
of cells. They form hydrogen bonds with water molecules and prevent ice crystallization. Some 
examples are ethylene glycol (EG), dimethyl sulphoxide (DMSO) and glycerol. At low 
concentrations in water, they lower the freezing temperature of the resulting mixture. However, 
at high enough concentrations, they inhibit the formation of the characteristic ice crystal and 
lead to the development of a solid, glasslike, or vitrified state in which water is solidified, but not 
crystalline or expanded. The toxicity at this concentration is quite high and therefore the cell 
can be exposed to this solution either for a very short period of time (as with vitrification 
techniques) or at very low temperatures, at which the metabolic rate of the cell is very low.

[0010] In contrast to the permeating cryoprotectants, nonpermeating cryoprotectants remain 
extracellular. Some examples are the disaccharides trehalose and sucrose. They act by 
drawing free water from within the cell, thus dehydrating the intracellular space. As a result, 
when they are used in combination with a permeating cryoprotectant, the net concentration of 
the permeating cryoprotectant can be increased in the intracellular space. This further assists 
the permeating cryoprotectant in preventing ice-crystal formation.

[0011] During vitrification, permeating cryoprotectants may be added at a high concentration 
while the cell's temperature is controlled at a predetermined level above freezing. However, 
because the toxicity of this high concentration of permeating cryoprotectant is substantial, the 
cell/s cannot be kept at these temperatures for long. Instead, a very short time is allowed for 
equilibration, after which the embryos/oocytes are plunged directly into liquid nitrogen. This 
extremely rapid rate of cooling not only minimizes the negative effects of the cryoprotectant on 
the cell, but also further protects against ice-crystal formation by encouraging vitrification.

[0012] A typical vitrification process involves exposing the cell to three or more vitrification 
solutions. The vitrification solutions are added to respective wells in a multi-well culture dish. 
The dish and solutions are warmed to predetermined temperature selected depending on the 
type of cell or tissue.

[0013] In a typical protocol, the cell is transferred to a first solution in a first well and washed by 
carefully moving the cell through the solution with a cell pipetting device. The washing process 
is repeated in the second, third and fourth wells for various predetermined periods of time, until 
the cell is ready for cryopreservation.

[0014] The cell is then drawn up with a predetermined measure of vitrification solution with a 
pipettor. A droplet containing the cell to be vitrified is wiped onto the hook of a fiber plug.

[0015] The fiber plug may be transferred directly into liquid nitrogen or on to the surface of a 
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vitrification block that has been pre-cooled with liquid nitrogen. The fiber plug is placed onto the 
surface of the block for a minimum period during which time the cell and fluid become vitrified. 
The fiber plug is then inserted into a pre-chilled straw or other device located in a slot in the 
vitrification block before being transferred to long-term cold storage in either liquid nitrogen or 
liquid nitrogen vapour.

[0016] To maximize the survival chances of the cell it is very important that the process is 
carried out with minimal manipulation. In addition, the process and timing of washing and 
cooling must be adhered to with minimal variation. The process is both time consuming and 
requires the technician to have a relatively high level of training and skill to achieve an 
acceptable survival ratio.

[0017] It is an object of the present invention to overcome or substantially ameliorate one or 
more of the limitations of the prior art, or at least to provide a useful alternative.

DISCLOSURE OF THE INVENTION

[0018] In a first aspect, the invention provides a method according to claim 1 for the 
cryopreservation of an organic cell as applied during In-Vitro Fertilisation (IVF) procedures.

[0019] The term "biological cell" is used herein is intended to apply to any small biological cell 
or groups of cells whether bound or unbound. It is intended to include single cells such as 
oocytes and stem cells, small multi-cell structures such as embryos and small tissue samples.

[0020] In a second aspect, the invention provides an organic cell cryopreservation apparatus 
according to claim 9 for use in the vitrification of an organic cell.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] Preferred embodiments of the invention will now be described, by way of example only, 
with reference to the accompanying drawings in which:-

Fig. 1 a is a perspective view of a cell holder according to the invention;

Fig. 1b is a perspective view of the cell holder shown in Fig. 1a;

Fig. 1c is a detailed part perspective view of a cell holding vessel of the cell holder shown in 
Fig. 1a;

Fig. 1d and 1e are detailed part perspective views of alternative cell holders according to the 
invention;

Fig. 1f is a perspective view of a storing straw according to the invention;
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Fig. 2a is a perspective view of a securing tray according to the invention;

Fig. 2b is a detailed part top perspective view of a cell holder located in the securing tray 
shown in Fig. 2a;

Fig. 2c is a detailed part bottom perspective view of a cell holder in the securing tray shown in 
Fig. 2a;

Fig. 2d is a detailed part top perspective view of a cell holder in the securing tray shown in Fig. 
2a;

Fig. 3a is a perspective view of a cover for the securing tray shown in Fig. 2a, according to the 
invention;

Fig. 3b is an exploded perspective view of the cover for the securing tray shown in Fig.3a and 
the securing tray shown in Fig. 2a;

Fig. 3c is an exploded perspective view of the cover for the securing tray shown in Fig. 3a and 
the securing tray shown in Fig. 2a;

Fig. 4a is a perspective view of the cover for the securing tray shown in Fig. 3 a mounted on 
the securing tray shown in Fig. 2a;

Fig. 4b is an underside perspective view of the cover for the securing tray shown in Fig. 3a 
mounted on the securing tray shown in Fig. 2a;

Fig. 4c is a perspective view of a washing station according to the invention;

Fig. 5a is a detailed part perspective view of Fig 4a;

Fig. 5b is a perspective view of a cell holder according to the invention;

Fig. 5b is a detailed cross-sectional perspective view of the washing station shown in Fig 4c 
and the tray and cover assembly shown in Fig. 4a;

Fig. 6a is an exploded perspective view of the tray and cover assembly shown in Fig. 4a and a 
cooling station in accordance with the invention;

Fig. 6b is a perspective view of the tray and cover assembly shown in Fig. 4a mounted on the 
cooling station shown in Fig. 6a;

Fig. 7a is a perspective view of the tray shown in Fig. 2a mounted on the cooling station shown 
in Fig. 6a;

Fig. 7b is a perspective view of the tray shown in Fig. 2a mounted on the cooling station shown 
in Fig. 6a with a cell holder removed;

Fig. 8a is a perspective view of the cell holder of Fig. 1a and straw of Fig. If;

Fig. 8b is a perspective view of the cell holder of Fig. 1a partially inserted into the straw of Fig.
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1f; and

Fig. 8c is a perspective view of the cell holder of Fig. 1a full inserted into the straw of Fig. 1f 
and ready for long term cold storage.

PREFERRED EMBODIMENTS OF THE INVENTION

[0022] Referring to the drawings, the invention provides for a method and apparatus for the 
cryopreservation of oocyte, embryos and other cell types.

[0023] For the sake of simplicity, the preferred embodiment will be described with reference to 
oocyte cells however; the invention is not limited to the cryopreservation of oocytes and is 
intended to be equally applicable to other biological cells and tissues including individual cells 
such as stem cells, groups of cells such as embryos and tissue samples during in-vitro- 
fertilisation procedures.

[0024] Additionally while the method and apparatus are described with reference to vitrification 
cryopreservation, it will be appreciate that it may be equally applied to other, methods of 
cryopreservation.

[0025] In its simplest form the method involves placing an oocyte cell in a cell holder, securing 
the cell holder in a treatment station, applying a treatment solution to said cell by washing the 
cell with the solution, and rapidly cooling the cell holder and cell to a predetermined 
cryopreservation temperature for cryopreservation of the cell. Preferably the cell is cooled at a 
high rate sufficient to permit solidification of the cell and any surrounding treatment solution to 
occur. More preferably, solidification includes the substantial vitrification of the cell and 
surrounding fluid. The cell is then maintained at or below a predetermined storage temperature 
for storage.

[0026] The invention includes multiple components designed to function together, enabling 
simple, safe and hygienic handling of the delicate cell. The method and apparatus also lends 
itself to multiplexing so that an individual technician may process more than one cell holder and 
oocyte cell simultaneously.

[0027] Referring to Fig. 1a the cell holder 1 includes retaining means to retain the organic cell 
whilst allowing for fluid to pass over the cell and through the cell holder. The retaining means 
includes a filter 2 to provide a physical barrier to the cell whilst allowing passage of a treatment 
solution. The filter can be seen in Fig. 1 c which provides a close up view of the holder.

[0028] In this embodiment the holder also includes sidewalls 3, defining a 'cup-shaped' holding 
vessel 4 having an open top inlet 5. In this way, in the embodiment shown in Fig. 1c, the filter 2 
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forms the bottom surface of the vessel. In other embodiments however, the filter may form any 
portion of the vessel including the bottom and/or sidewalls. The filter 2 may be a mesh, 
membrane, fibrous material, perforated material or otherwise porous material which allows 
passage of liquids but which retains the oocyte within the vessel.

[0029] A further embodiment of vessel having converging sidewalls 6 is shown in detailed view 
Fig 1d. The converging sidewalls reduce the likelihood of the cell being washed out of the 
vessel through the open top. In this view an embryo 7 is also shown. A further embodiment of 
the vessel holder is shown in Fig. 1e. In this embodiment, the sidewalls include cut outs.

[0030] In a further embodiment not shown in the Figures the vessel may include a removable 
cover. The cover may include a further filter material over a fluid inlet to allow passage of fluid 
into the cell holder whilst preventing the cell from escaping. Thus the cell is secured in a 
holding chamber. The filter on the cover may be of any filter material as previously described.

[0031] All of the embodiments shown in the Figures include an elongate handle 8 attached to 
the cell holder 1 to enable it and oocyte cell to be manually moved without direct contact from 
the operator. The handle also provides a convenient labelling area 9 for labelling and 
identification.

[0032] In this embodiment, the vessel is designed to fit into an elongate tubular sheath or 
straw 10 as shown in Fig. If. The straw 10 is open at one end 11 and sealed at the other 12. A 
circumferential ridge 13 on the handle of the cell holder 1 engages and seals with the inner 
bore 14 of the tubular straw 10 thereby sealing the oocyte within the straw once the freezing 
process is complete.

[0033] In alternative embodiments not shown in the drawings, the handle is selectively 
detachable. In further embodiments the handle is a separate tool designed to selectively 
engage and grip the cell holder so it can be moved as required. The tool may be in the form of 
a pincer type tool or include a simple fixed yoke or engagement formation to generally encircle 
and engage the cell holder. In such embodiments, the cell holder may include an engagement 
portion, formation or tab designed to releasably engage with the handle or tool.

[0034] In still further embodiments, the cell holder includes multiple holding vessels 4 joined 
together to provide for treatment and cryopreservation of multiple cells. The vessels, otherwise 
similar to any one or more of those described above, may be positioned at a predetermined 
spacing from one another in order to engage with other components, as will be appreciated 
from the description below. Alternatively, each the cell holder may include linking formations to 
allow for multiple cell holders to be linked together, in effect forming a multiple vessel cell 
holder. This way cell holders can be quickly and easily joined together in the lab to provide for 
as many holding vessels as required. Preferably, the linking formations are configured to 
position the cell holders in a predetermined spacing.

[0035] The invention further includes a securing frame, for securing the cell holder. The frame 
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is shown in Fig. 2a and in this embodiment is in the form of a tray 20. The tray includes an 
engagement formation 21 and a cell holder-receiving portion 22, each shown in detail Figs. 2b 
and 2d, respectively. As will be appreciated with reference to the figures, in this embodiment 
the engagement formation 21 includes a shallow elongate locating groove for receiving and 
positively locating the handle 8 of the cell holder 1. In this way, the complementary shape and 
configuration of the cell holder handle 8 and the corresponding groove on the frame, bias the 
cell holder into a particular orientation and position with respect to the frame 20.

[0036] In position, as shown in the detailed upper view Fig 2b and 2d and lower view Fig. 2c, 
the cell holder is positioned within or over the receiving portion 22 of the frame 20. In this 
embodiment, as can clearly be seen in Fig. 2a, the receiving portion 22 includes an aperture in 
the tray so that the cell holder is accessible from above and the bottom of the cell holder is 
clear or protruding from the tray bottom.

[0037] The tray 20 may include a plurality of grooves for receiving a plurality of cell holders in 
an array. The tray illustrated in the figures has grooves for eight cell holders. However, it will be 
appreciated that a tray may accommodate more or fewer than eight cell holders.

[0038] In the alternative configuration where the cell holder does not include a handle, the 
engagement formation 21 on the tray 20 may include projections which engage the outer 
sidewall of the cell holder. In still further embodiments, the cell holder includes corresponding 
engagement formations to engage the engagement formations on the tray.

[0039] Returning to the figures, the invention also includes securing means for locking the cell 
holders into the tray. In some embodiments, the cell holder and tray may include snap locking 
securing formations 23 to individually lock each cell holder directly to the tray. Such securing 
formation can be seen with reference to Fig. 2b and engage the cell holder handle 3.

[0040] In this embodiment, the securing means also includes a tray cover 24 to jointly hold the 
cell holders within the locating grooves 21 on the tray 20 thereby preventing their extraction 
and any relative movement within the tray. The cover 24 includes releasable locking means for 
locking to corresponding releasable locking means on the tray thereby securing the cover to 
the tray. The cover also includes a funnel formation and aperture 25. The funnel formation and 
aperture are configured such that when the cover is locked to the tray, the funnel and aperture 
are aligned with the open top of the cell holder. The function of the funnel will be detailed later. 
The cover may also include location formations 26 to engage and secure the cell holder 
handle. These location formations can be seen in the underside view of the cover in Fig. 3a.

[0041] It will be appreciated that locked into the tray, a plurality of cell holders may be safely 
and easily moved by an individual technician or by a mechanical manipulating device, 
automated robot or the like. In addition, because the relative position of the cell holders and 
tray are set, the tray can be used as a guide for aligning the array of cell holders for treatment 
at a treatment station.
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[0042] In this regard the invention includes at least one treatment station to which the tray can 
be selectively docked and various operations performed. The station is configured for receiving 
the tray and includes docking formations for docking with corresponding docking formations on 
the tray.

[0043] A first treatment station is a washing station 30 shown in Fig. 4c. The washing station 
includes a drain 31 for capturing waste fluid and temperature control means 32. At this station 
the cells are held at a predetermined temperature by the temperature control means and 
washed with treatment solution.

[0044] A second treatment station is a cooling station 40, shown in Fig. 6a and 6b where the 
cells and cell holders are cooled to below a cryopreservation temperature. Specific cooling 
properties of the cooling station will depend on the intended method of cryopreservation 
whether by slower rate freezing or rapid vitrification. The cooling station 41 includes a cooling 
block or similar device held at a very low temperature by liquid nitrogen.

[0045] In this embodiment the treatment and cooling stations are and distinct locations and the 
tray transferred between. However it is also possible that the tray is held at a fixed point and 
the stations are moved to align with the tray as required.

[0046] In use, an oocyte to be cryopreserved is placed into the holding vessel 4 of a cell holder 
1 as shown in Fig 1a. The cell holder 1 itself is generally pre-labelled with identification details 
regarding the cell and/or donor/s. The holder 1 is then placed into securing tray 20 so that the 
cell holder handle lies in the corresponding groove and the holder vessel is located in or above 
the receiving aperture 22. This can be seen in Fig 2c where the base of the cell holder 
protrudes below the bottom surface of the tray. Fig 2b shows the cell holder handle engaged in 
the locating groove and secured with snap locking securing formations 23. In the embodiment 
depicted, eight such cell holders are placed in the tray in an array of respective locating 
grooves.

[0047] With the cell holders in place, the tray cover is aligned with and locked onto the tray. In 
position, the funnel formations and apertures on the tray cover align with the open top of the 
cell holding vessels.

[0048] The tray is then transferred to the first treatment station, the washing station 30. 
Corresponding docking formations on the tray and washing station position the tray so that the 
vessel holders located are above the drain, adjacent the heating block 32. This can be seen in 
Fig. 5b where the cover 24 and funnel are positioned above the open top of the holding vessel, 
which is over the drain 31 of the washing station.

[0049] As seen in Fig. 5a fluid dispensing pipette 50 is positioned above the funnel formation 
to dispense a predetermined measure of treatment solution into each funnel aperture. The 
fluid flows down through the funnel, out the funnel aperture and into the holder vessel passing 
over and washing the oocyte cell. Excess fluid drains from the vessel through the filter 2 and
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passes into the drain.

[0050] The flow rate of fluid from the pipette and the proportions of the funnel are carefully 
chosen so that the treatment fluid delicately flows into the vessel. If the fluid flow rate is too 
high the fluid can damage the cells and/or overflow the vessel and possibly dislodge the cells. 
As a preventative measure, in some embodiments, an additional filtration membrane may be 
placed over the open top inlet 5 to retain the cell within the vessel.

[0051] Furthermore, in order to encourage flow of the treatment solution through the filter, the 
drain 31 is held at a negative pressure. In this regard the treatment station also include 
vacuum means to apply a gentle negative pressure to the drain. A vacuum pump and 
corresponding control electronics are positioned within a cavity 33 of the washing station.

[0052] It also is critical during this process to maintain the oocyte cell at the correct 
temperature. To this end, the treatment fluid is held at a predetermined temperature in the 
pipette and the heating block 32 maintains the temperature of the cells at a predetermined 
level.

[0053] The cell may be treated with a sequence of different treatment solutions as required. 
The same pipette may be used for each solution or if the solutions are incompatible, a different 
pipette may be used for each solution. The last treatment solution to be applied is a vitrification 
fluid, which is vitrified along with the cell during the cooling and solidification.

[0054] In addition, it is intended that the array of oocytes in their respective holders located in 
the tray are all treated simultaneously. Accordingly a multi-headed pipette 50 as shown in Fig 
5a is used to dispense the treatment solution to each cell holder at the same time. 
Furthermore, the system also lends itself to automation or semi-automation. Since the position 
of the cell holders is dictated by the position of the tray, the entire washing procedure can be 
multiplexed and automated.

[0055] As such an automated system allows precise control over the delivery of the treatment 
solution, the temperature of the fluid and cell, which hitherto were difficult to achieve in a 
manual system.

[0056] Once the oocytes have been treated, the tray is removed from the washing station and 
transferred without delay to the cooling station 40. As with the washing station, the cooling 
station includes docking formations that engage corresponding docking formation on the tray 
20. In position, the cell holder vessels are aligned with the cooling station vitrification block 41. 
The vitrification block is cooled with liquid nitrogen such that cooling occurs within moments of 
contact at a rate sufficient to transform the cell and any surrounding vitrification fluid into a 
vitrified state. The block may be immersed in or contain the liquid nitrogen so that it is at a 
similar temperature to the liquid nitrogen.

[0057] While vitrification of the oocytes or cells occurs very quickly, the cell holders are kept in 
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position in the cooling station for a predetermined period to ensure the cells are cooled to a 
suitably low temperature. With the tray mounted to the cooling station, Fig. 7a, the tray cover is 
removed and each cell holder containing a vitrified oocyte is removed from the tray, Fig. 7b, 
and inserted into a pre-cooled straw 10, Fig. 8b, or other suitable holding device. In this form 
the oocyte is securely contained, Fig. 8c, and can be placed into long-term cold storage.

[0058] Again, the process of removal from the tray, insertion into a straw and then storage is 
automated. In alternative embodiments it can be performed manually.

[0059] Advantageously, it will be appreciated that the system allows the preparation of the 
embryo/oocyte for cryopreservation to be carefully controlled. In addition, the proposed system 
allows for the preparation and vitrification of multiple embryos/oocytes simultaneously.

[0060] The process allows for the treatment process to be uniformly controlled removing 
variances of the washing and vitrification process. In addition, the invention provides for less 
manipulation of the cells because they remain generally stationary in the cell holder through 
out the treatment and vitrification process. In these and other respects, the invention 
represents a practical and commercially significant improvement over the prior art.
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Patentkrav

1. Fremgangsmåde til kryokonservering afen organisk celle (7) som anvendt i 

forbindelse med in-vitro fertiliseringsprocedurer, hvilken fremgangsmåde indbefatter 

følgende trin:

tilvejebringelse af en organisk celle til kryokonservering;

opbevaring af cellen i en celleholder (1);

fastgørelse af celleholderen (1), der indeholder cellen, ved en 

behandlingsstation (30, 40), hvor celleholderen (1) er fastgjort i en 

celleholderramme (20) og rammen (20) er fastgjort til behandlingsstationen 

(30, 40), hvilken ramme (20) indbefatter en indgrebsformation (21) til at bringe 

celleholderen (1) i indgreb, hvorved celleholderen (1) fastgøres til rammen 

(20), hvilken behandlingsstation (30, 40) indbefatter koblingsformationer 

udformet med tilsvarende koblingsformationer på rammen (20) til at fastgøre 

rammen (20) til behandlingsstationen (30, 40) i en forudbestemt orientering; 

påføring afen første behandlingsopløsning til cellen;

afkøling af celleholderen (1) og cellen til en forudbestemt 

kryokonserveringstemperatur; og

opbevaring af cellen ved eller under en opbevaringstemperatur, 

hvor cellen afkøles ved en afkølingshastighed, der er tilstrækkelig til at 

fremme vitrificering af cellen og den omgivende behandlingsopløsning, og 

hvor trinnet med påføring afen behandlingsopløsning indbefatter 

tilbageholdelse af cellen i celleholderen (1) og at tillade, at opløsningen 

strømmer hen over cellen.

2. Fremgangsmåde ifølge krav 1, hvor celleholderen (1) indbefatter et 

filtreringsarrangement (2), der gør det muligt for fluid at passere gennem 

filtreringsarrangementet, mens cellen tilbageholdes

3. Fremgangsmåde ifølge krav 2, hvor celleholderen (1) indbefatter mindst én 

sidevæg (3), hvorved der dannes en kopformet opbevaringsbeholder (4) og 

defineres en åben indgang (5).
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4. Fremgangsmåde ifølge et hvilket som helst af de foregående krav, hvor trinnet 

med påføring afen behandlingsopløsning indbefatter sekventiel påføring af første og 

anden behandlingsopløsning til cellen.

5. Fremgangsmåde ifølge et hvilket som helst af kravene 1 til 3, hvor trinnet med 
påføring afen behandlingsopløsning indbefatter sekventiel påføring afen flerhed af 

behandlingsopløsninger til cellen.

6. Fremgangsmåde ifølge et hvilket som helst af de foregående krav, hvor 
behandlingsopløsningen er en vitrificeringsopløsning.

7. Fremgangsmåde ifølge et hvilket som helst af de foregående krav, hvor en flerhed 
af celleholderne (1) fastgøres samtidigt i et system ved behandlingsstationen (30, 

40).

8. Fremgangsmåde ifølge et hvilket som helst af de foregående krav, hvor den 

organiske celle indbefatter én af en oocyt, en stemcelle og et embryo.

9. Apparat til kryokonservering af organisk celle til anvendelse i vitrificeringen afen 

organisk celle (7), hvilket apparat omfatter:

en celleholder (1) med et filtreringsarrangement (2) til at tilbageholde den 

organiske celle, mens det tillades, at fluid passerer fra celleholderen (1);
en celleholderramme (20), der omfatter en indgrebsformation til at bringe 

celleholderen (1) i indgreb og fastholde den i en forudbestemt orientering i 

forhold til celleholderrammen (20);

en behandlingsstation (30) til vask af den organiske celle, hvilken 

behandlingsstation indbefatter:

et temperaturstyringsarrangement (32); og

et koblingsarrangement til at bringe et tilsvarende koblingsarrangement i 

indgreb på celleholderrammen (20), hvorved celleholderrammen (20) flugter i 

en forudbestemt orientering med stationen (30),

hvor apparatet endvidere indbefatter en kølestation (40) til afkøling af cellerne 

til en vitrificeringstemperatur; og

hvor kølestationen indbefatter en flydende nitrogenafkølet blok.
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10. Apparat ifølge krav 9, hvor celleholderen (1) indbefatter et filtreringsarrangement 

(2) til at tilbageholde cellen, mens det tillades, at fluid passerer gennem 

filtreringsarrangementet (2) og fra holderen.

11. Apparat ifølge krav 9 eller 10, hvor celleholderen (1) indbefatter mindst én 

sidevæg (3), hvorved der dannes en kopformet opbevaringsbeholder (4) og 

defineres en åben indgang (5).

12. Apparat ifølge krav 11, hvor den mindst ene sidevæg (3) indbefatter 

filtreringsarrangementet (2).

13. Apparat ifølge et hvilket som helst af kravene 10 til 12, hvor 

filtreringsarrangementet (2) indbefatter mindst én af et net; en membran; et 

fibermateriale og en perforeret sektion.

14. Apparat ifølge et hvilket som helst af kravene 9 til 13, der endvidere indbefatter 

et aflangt greb (8) til håndtering af celleholderen (1).
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