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1. Yo, Emilio FERRERO, obrando como apoderado del solicitante en
el asunto antes identificado, me refiero al Oficio No. 3925

notificado por fijacién en lista del 3 de Abril de 2009.

2. Mediante el Oficio No. 3925 se puso en conocimiento del
solicitante el informe que contiene las observaciones hechas por
su Despacho sobre la presente solicitud de patente.

Atiendo a las observaciones de la manera siguiente:

2.1 REIVINDICACIONES

Ese Despacho afirma que el método reivindicado no presenta una
secuencia de pasos que determine la forma de transporte de dichos
oocitos, y que por el contrario se presenta un método que

involucra un aparato gque permite fertilizacién in vitro portable
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para el transporte de dichos oocitos en el medio de fertilizacién.
Por tal razén, afirma que no es claro si lo que se pretende
proteger es el método de fertilizacidén, el transporte o el

aparato.

El examinador considera que el pliego reivindicatorio no guarda
unidad de invencién, dadas las reivindicaciones 10 a 16, ademds
sostiene que la reivindicacién 12 es contradictoria y que 1las

cldusulas 10 a 19 caen dentro de una excepcién de patentabilidad.

3. MODIFICACION A UNA SOLICITUD EN TRAMITE

Con el objeto de atender las anteriores observaciones y de
conformidad con lo establecido en el articulo 34 de la Decisién
486, que permite al solicitante en cualquier momento del trémite
efectuar modificaciones, sin ampliar el objeto de 1la invencién
inicialmente solicitada, me permito presentar un nuevo capitulo

reivindicatorio, que comprende 10 reivindicaciones.

Las modificaciones al capitulo reivindicatorio fueron las

siguientes:

Se eliminaron las reivindicaciones 10 a 19, dejando de
este modo una Unica reivindicacién independiente (la numero 1, en
la categoria de procedimiento) por lo que las objeciones por falta
de unidad de invencidén y excepcidén de patentabilidad, deberian

darse por superadas.

De otro 1lado, las <cléusulas 2, 4 y 6 a 9 fueron
replanteadas para definir las caracteristicas técnicas del método,

es decir sus operaciones y condiciones del mismo. Con la
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modificacién realizada, queda perfectamente claro que la categoria

de las reivindicaciones modificadas es la de procedimiento.

De otra parte, me permito poner de presente que el método
segun la reivindicacién 1 comprende una secuencia de 8 pasos, que
determinan las operaciones que se deben 1llevar a cabo para

transportar oocitos.

Ahora bien, un oocito es una célula germinal femenina
inmadura en su proceso de desarrollo, lo que es diferente de un
é6vulo, el cual (contrario a un oocito) se considera un gameto

funcional tras haber concluido la ovogenesis.

La fertilizacién in-vitro, por ejemplo en humanos,

comprende usualmente cuatro etapas generales, el uso de

medicamentos para la fertilidad para estimular el crecimiento

folicular y promover el desarrollo de 1los oocitos, es decir

terminar la ovogenesis, con el objeto de obtener &4vulos

funcionales. Posteriormente, cuando los 6vulos se han formado

estos son recolectados, puestos en un medio de crecimiento vy

después fertilizados.

El método de transporte de oocitos segun la presente
invencién no estd dirigide a la fertilizacién in-vitro como tal,
pues ni siquiera comprende etapas donde se empleen gametos
funcionales (6vulos o espermatozoides), ni etapas de fecundacién y
mucho menos etapas de incubacién de embriones, sino por el

contrario a una secuencia de etapas como veremos a continuacién:

1. recolectar oocitos de un mamifero hembra

2. suspender dichos oocitos en un medio de fertilizacién
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3. transferir dichos oocitos en dicho medio de fertilizacién
dentro de una pajilla;

4, sellar dicha pajilla que contiene dichos oocitos;

5. transferir dicha pajilla dentro de un elemento de
incubacién;

6. establecer condiciones de incubacién dentro de dicho
elemento de incubacién;

7. sellar dicho elemento de incubacidén; y

8. transportar dicho elemento de incubacién a otro sitio.

Por todo lo anterior, respetuosamente considero que en el
presente caso no existe duda en cuanto a la categoria y alcance de
las reivindicacién modificadas, por 1lo que no tendria sentido
asegurar due estd pretendiendo proteccién para un método de
fertilizacién o para un aparato. Adicionalmente, las
reivindicaciones si tienen aplicabilidad industrial dado que el
producto final del método para transportar oocitos no se refiere a

embriones.

De otro lado, mi representada respetuosamente considera
que el Examinador estd ignorando por completo el problema técnico
que se pretende resolver, a saber: cuando se pretende utilizar
espermatozoides separados en técnicas IVF la infraestructura donde
los espermatozoides son recolectados, y donde estos son separados,
puede estar en un lugar distinto que el sitio donde los oocitos
del mamifero hembra son recolectados o madurados, Y POSTERIORMENTE
inseminados. Dado que se esta ignorando el problema de ubicacién
que resuelve el presente método de transporte, es que no se
aprecian las diferencias y mejorias respecto de otras metodologias
que utilizan sistemas portatiles de incubacién conocidos en el

estado del arte.
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Finalmente, insistimos respetuosamente que el presente
método no es de fertilizacidén in vitro, sino simplemente de

transporte de oocitos.

4, Puesto que se han atendido a cabalidad las observaciones
hechas por su Despacho sobre la presente solicitud de patente,

atentamente solicito que se continlie su tramitacién.
5. ANEXOS:

5.1 Nuevo pliego reivindicatorio con 10 reivindicaciones;

5.2 Formulario de modificaciones;

Bogot4,

Sefiora Jefe, - ) C::. L >
EMILIO FERRERO
T.P.A. No. 31.929

COLO 13577 841 002 1

éV\COLO—l3534—843—001—2
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No. M-2009-153053\AMG
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Industria y Comercio
SUPERINTENDENCIA

FORMULARIO UNICO DE CORRECCIONES Y MODIFICACIONES

Espacio reservado para el adhesivo de radicacién

Estados Unidos de América
: 546 09 70 Fax: 2494070
E-mail: clientes@cavelier.com

IDENTIFICACION
Nombre: Emilio FERRERO
Direccién: Carrera 4% No. 72-35 c.C. B T W
REPRESENTANTE | Teléfono: 347 36 11 Fax: 2179211
o ASODERADG cee. [ ot O

E-mail: cavelier@cavelier.com
Namero: 438.019 TP 31.929

@ Anexos
D Comprobante de pago de la tasa por $111.000, por concepto de modificaciones.
D Poderes, si fuere el caso

Documento que acredita la existencia y representacion legal de las partes, cuando sean
personas juridicas.
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REIVINDICACIONES

Un método para transportar oocitos que comprende las etapas de:

a. recolectar oocitos de un mamifero hembra

b. suspender dichos oocitos en un medio de fertilizacion

c. transferir dichos oocitos en dicho medio de fertilizacién dentro de una
pajilla;

d. sellar dicha pajilla que contiene dichos oocitos;

e. transferir dicha pajilla dentro de un elemento de incubacion;

f. establecer condiciones de incubacion dentro de dicho elemento de
incubacion;

g. sellar dicho elemento de incubacién; y

h. transportar dicho elemento de incubacién a otro sitio.

Un método para transportar oocitos como se describe en la reivindicacion 1,
en donde dicha recoleccién de oocitos de dicho mamifero hembra
comprende la etapa de seleccionar dicho mamifero de primates, humanos,

no humanos, bovinos, ovinos, equinos, porcinos, y delfines.

Un método para transportar oocitos como se describe en la reivindicacion 1,
en donde los oocitos son suspendidos en un medio de fertilizacion que
comprende medio de Tyrode modificado complementado con 0.6 por ciento
de albimina de suero bovino, 20 pg de heparina por mililitro de medio

Tyrode, y una concentracion de 5 milimolar de cafeina.
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Un método para transportar oocitos como se describe en la reivindicacion 1,
en donde dicha etapa de suspender dichos oocitos en dicho medio de
fertilizacion comprende la etapa de suspender entre 10 y 15 de dichos

oocitos dentro de 50 microlitros de dicho medio de fertilizacion.

Un método para transportar oocitos como se describe en la reivindicacion 1,

en donde dicho sellado de dicha pajilla comprende sellado por calor.

Un método para transportar oocitos como se describe en la reivindicacién 5,
en donde dicha etapa de transferir dichos oocitos en dicho medio de
fertilizacion dentro de dicha pajilla comprende la etapa de transferir dichos
oocitos y dicho medio de fertilizaciéon en una paijilla con un volumen interior

de 0,25 mililitros.

Un método para transportar oocitos como se describe en la reivindicacion 1,
en donde dicha etapa de sellar dicho elemento de incubacién comprende la
etapa de sellar dicho elemento de incubacién con elementos de abertura

sellables.

Un método para transportar oocitos como se describe en la reivindicacion 7,
en donde dicha etapa de transferir dicha paijilla dentro de dicho elemento de
incubacién comprende la etapa de transferir dicha pajilla dentro de un tubo

de vidrio.

Un método para transportar oocitos como se describe en la reivindicacion 1,
en donde dicha etapa de establecer condiciones de incubacién dentro de

dicho elemento de incubacién comprende la etapa de establecer una



atmosfera del 5 por ciento de diéxido de carbono en aire y una temperatura

de 39°C dentro de dicho elemento de incubacién.

10. Un método para transportar oocitos como se describe en la reivindicacion 1,
5 que comprende adicionalmente la etapa de colocar dicha pajilla dentro de
un elemento de incubacién que se puede cerrar capaz de contener un

ambiente de incubacion transportable, separado.

' AMG\AMG\ID-153052\WPC13534
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[57] ABSTRACT

A disposable shipping container for storing materials at
cryogenic temperatures with: a specimen holding chamber,
an open cell plastic foam material surrounding the specimen
holding chamber for holding liquid nitrogen in suspension,
a plurality of insulating and cushioning materials surround-
ing the plastic foam, a removable and replaceable primary
cap for enclosing the specimen holding chamber allowing
for the insertion and removal of the specimen from the
specimen holding chamber and for adding liquid nitrogen to
the plastic foam. A secondary removable and replaceable cap
covers the primary cap. A preferred embodiment includes a
specimen holding chamber that is comprised of a resin
impregnated paper cylinder at its top half and a similarly
sized stainless steel mesh screen cylinder attached to the
lower edge of the paper cylinder at the specimen holders
bottom half. The stainless steel cylinder has an attached
stainless steel mesh floor at its lower most portion. The first
and second rigid surrounding walls are joined at their top
most portion and continue perpendicularly at their bottom
most portions thereby forming a standard vacuum vessel.
The plenum created by the first and second rigid walls
contain an amount of either carbon: dioxide or water vapor
so that when liquid nitrogen is introduced to the plastic
foam, the low temperature of the surrounding liquid nitrogen
causes a vacuum to be created within the first and second
rigid surrounding walls.

11 Claims, 4 Drawing Sheets
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1
SHIPPING CONTAINER FOR STORING
MATERIALS AT CRYOGENIC
TEMPERATURES

FIELD OF INVENTION

‘This invention relates generally to the field of shipping
containers and more particularly to a disposable shipping
container for transporting biological materials at cryogenic
temperatures.

BACKGROUND OF THE INVENTION

To ensure reproducible results in research and biotechni-
cal processes, today’s scientists and clinical practitioners
have found it necessary to genetically stabilize living cells
and preserve the integrity of complex molecules for storage
and transport. This is accomplished by containing these
materials in enclosures where cryogenic temperatures are
continuously maintained at or near liquid nitrogen or vapor
phase liquid nitrogen temperatures (77K and 100K
respectively).

Advances in cryopreservation technology have led to
methods that allow low-temperature maintenance of a vari-
ety of cell types and molecules. Techniques are available for
the cryopreservation of cultures of viruses and bacteria,
isolated tissue cells in tissue culture, small multicellular
organisms, enzymes, human and animal DNA, pharmaceu-
ticals including vaccines, diagnostic chemical substrates,
and more complex organisms such as embryos, unfertilized
oocytes, and spermatozoa. These biological products must
be transported or shipped in a frozen state at cryogenic
temperatures to maintain viability. This requires a shipping
caclosure that can maintain a cryogenic environment for up
to 10 days and meet other shipping requirements such as
being relatively impervious to mechanical shock and effects
of directional orientation.

In addition to the already existing difficulties posed in
shipping heat-sensitive biologicals, the International Air
Transport Association (IATA) imposed new regulations
which became effective in January 1995 pertaining to all
shipments that include specimens containing infectious
agents or potentially infectious agents. These regulations,
endorsed by the US Department of Transportation (DOT)
and applicable to all public and private air, sea, and ground
carriers, imposed greatly increased requirements upon ship-
ping units to survive extensive physical damage (drop-
testing, impalement tests, pressure containment tests, water
damage) without leakage and without fracture of the internal
containers (vials). Implementation of this regulation further
complicated the shipping of frozen biologicals.

Even though bioshippers are currently available using
LLN2 as a refrigerant, little innovation has taken place in the
design of packaging for low-temperature transport. Current
shippers are generally vulnerable to the physical damage and
changes in orientation encountered during routine shipping
procedures. Additionally, these shippers do not comply with
the IATA Dangerous Goods Regulation (effective January
1995, or as later amended). Commercial vendors have not
developed or certified a cost-effective, standardized shipping
unit with the necessary specimen capacity and hold time to
meet user demands.

One of the main criticisms of current shippers is price,
which varies from $500.00 to $1,000.00 per unit. This
substantially limits their use for the transport of many
biclogicals. Because of the initial cost and limited produc-
tion of these containers, they are designed to be reusable.
However, the cost of return shipping of these heavy con-
tainers is significant, particularly in international markets.
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Users also complain about the absorbent filler used in the
current dry shippers, which breaks down with continuous
use, contaminating the interior of the container. In fact, one
large user of these containers has essentially centered their
entire shipping operation around cleaning the broken down
absorbent material from the inside of these containers after
each use.

Another problem cited by users of currently available dry
shippers relates to the functional hold time vs. static hold
time. Static hold time pertains to a fully charged shipper with
no heat load, sitting upright, e.g., essentially not in use.
Functional hold time refers to the fully charged shipper in
use and containing samples, e.g., in the process of being
handled and transported. Even though the static hold time is
promoted as being 20 days, if the container is tilted or
positioned on its side, the hold time diminishes to hours as
opposed to days. This occurs because the LN2 trausitions to
the gaseous (vapor) phase more rapidly resulting in outgas-
sing. The LN2 can also simply leak out of the container
when its positioned on its side.

The current cryogenic containers are promoted as being
durable because they are of metal construction. However,
rugged handling frequently results in the puncturing of the
outer shell or cracking at the neck, resulting in loss of the
high vacuum insulation. This renders them useless. The
metal construction also adds to the weight of the container,
thereby adding substantially to shipping costs.

Due to these deficiencies, and the realization that this
current type of cryogenic shipper is not able to meet price
and shipping rate goals, and that the biotechnical industry
has become dependent on ouly one flawed system for
solving cryogenic shipping demands, there is a need for a
more reliable, less expensive, lightweight, semi-disposable
cryogenic shipping container. By using unique, lightweight,
low-cost, durable composites and polymers, the semi-
disposable vapor phase LN2 bioshipper according to the
present invention overcomes the above-mentioned disad-
vantages of the prior art. This is accomplished in an inher-
ently simple, reliable, and inexpensive device which will
result in reduced shipping costs, enhance reliability and
safety, and fewer service requirements.

SUMMARY OF THE INVENTION

The primary objective of the invention is to provide a
disposable cryogenic shipping container that is used one to
five times and then discarded.

Another object of the invention is to provide a cryogenic
shipping container that keeps its contents at or below 100K
for up to ten days.

Another object of the invention is to provide a cryogenic
shipping container that is inexpensive to manufacture.

A further object of the invention is to provide a cryogenic
shipping container that conforms to the DOT/International
Air Transport Association Dangerous Goods Regulations.

Yet another object of the invention is to provide a cryo-
genic shipping container that can be safely shipped in any
orientation.

Still yet another object of the invention is to provide a
cryogenic shipping container that can be “cryopumped” to
produce a vacuum just prior to use.

Another object of the invention is to provide a cryogenic
shipping container that is light in weight.

Another object of the invention is to pravide a cryogenic
shipping container that uses an inexpensive sclf-wetting
material for retaining liquid nitrogen in-situ.
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A further object of the invention is to provide a cryogenic
shipping container that is not prone to breakage.

Aunother object of the invention is to utilize a vapor cooled
shield to reduce heat transfer to the cryogen filled storage
vessel.

Another object of the invention is to provide a cryogenic
storage vessel (Dewar) made of a polymer or composite
material.

Aunother object of the invention is to provide a surface
coating for the polymer Dewar (vacuum container) to pre-
vent leaking by gaseous diffusion.

Other objects and advantages of the present invention will
become apparent from the following descriptions, taken in
connection with the accompanying drawings, wherein by
way of illustration and example, an embodiment of the
present invention is disclosed.

SUMMARY

A disposable shipping container for storing materials at
cryogenic temperatures comprising: a specimen holding
chamber, a high surface area, low density, open cell plastic
foam material surrounding said specimen holding chamber
for retaining liquid nitrogen in-situ by absorption,
adsorption, and surface tension; a plurality of insulating and
cushioning materials surrounding said plastic foam, a
removable and replaceable primary cap for both enclosing
the said specimen holding chamber and for adding said
liquid nitrogen to said plastic foam; a removable and
replaccable secondary cap to further enclose the specimen
holding container, and a third to fully enclose and encapsu-
late the entire shipping container system.

The drawings constitute a part of this specification and
include exemplary embodiments of the invention, which
may be embodied in various forms. It is to be understood
that in some instances various aspects of the invention may
be shown exaggerated or enlarged to facilitate an under-
standing of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side section view of the disposable cryogenic
shipping container of the present invention.

FIG. 2 is a top view of the disposable cryogenic shipping
container of the present invention.

FIG. 3 is an enlarged side section view of the cryogenic
shipping container of the present invention.

FIG. 4 is a schematic side section view showing the vapor
cooled shield and venting system of the present invention.

FIG. § is a detailed side section view of the primary and
secondary closure mechanisms of the present invention,

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Detailed descriptions of the preferred embodiment are
provided herein. It is to be understood, however, that the
present invention may be embodied in various forms.
Therefore, specific details disclosed herein are not to be
interpreted as limiting, but rather as a basis for the claims
and as a representative basis for teaching one skilled in the
art how to employ the present invention in virtually any
appropriately detailed system.

Referring now to FIG. 1. A side section view of the
disposable cryogenic shipping container 100 of the present
invention is seen. A specimen such as sperm or serum is
contained in a straw-shaped carrier or 2 ml vial 30 and
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inserted into the specimen chamber 8 of the present inven-
tion. Specimen chamber 8 is further defined in FIG. 3 where
one sees that the chamber 8 is comprised of a cylindrical top
half 28 which is made of resin impregnated paper and an
attached lower half 26 made of stainless steel mesh screen.
Screen 26 terminates at its bottom end in a mesh floor 24
made of the same material as the screen side walls.

Referring back to FIG. 1, one sees that the specimen
chamber 8 is surrounded by an open cell plastic foam such
as phenolic foam 10 which is inexpensive and commonly
used as a water-holding base for floral arrangements. The
foam can either be foamed in place or it can be premanu-
factured in blocks and then broken down into chunks and
inserted into the space surrounding the specimen chamber 8.
Plastic foam 10 such as phenolic foam is an important
contribution to the present invention 100 in that previous
cryogenic shipping containers use demser more expensive,
and brittle substrates such as a porous magnesium-based
material or a fibrous ceramic material that can chip and
break down into a powder during shipping thereby contami-
nating the interior of the specimen chamber. Liquid cryogen
such as LN2 60 is poured into the plastic foam, and the open
cell structure of the foam 10 retains the liquid nitrogen 60 by
absorption, adsorption, and surface tension as it saturates the
foam 10. It is important to note that the plastic foam filler
material of the present invention absorbs cryogen such as
LN2 up to six times faster than previously used materials.
This feature accelerates the process of charging the cryo-
genic refrigerator with cryogen. The physical properties of a
cryogen such as liquid nitrogen 60 and the plastic foam 10
are such that the cryogen remains in the plastic foam 10 and
does not migrate into the specimen chamber 8 even though
the bottom half of the specimen chamber 8 is constructed of
porous screen material 26. The plastic foam 10 has a free
volume of greater than 95% which is considerably better on
a weight and cost basis than currently utilized materials. The
plastic foam 10 is an azotephilic absorbent capable of
acquiring and retaining in place the LN2 cryogen because of
the high surface tension which exists between the LN2 and
the foam. As a result, the shipping container 100 of the
present invention can be shipped in any orientation, includ-
ing upside down, without danger of spilling or having the
liquid nitrogen directly contact the specimen vial. A dough-
nut shaped partition 50 constructed of a rigid sponge mate-
rial acts to retain the plastic foam 10 in place. A removable
and replaceable polyurethane foam spacer 6 sits atop the
specimen chamber 8 to hold specimen 30 in place and to act
as a top insulator.

As a first line of insulation, the cryogen-saturated foam 10
is contained within a vacuum bottle (Dewar) as shown in
FIG. 1 consisting of a first wall 80 and a second wall 82,
Walls 80, 82 progress downward and form a curved bottom
as in the case with standard vacuum bottles. The vacuum
bottle is currently made of glass because glass does not
transmit gas through its walls thereby enhancing its ability
to retain a vacuum. The vacuum bottle of the present
invention 100 can be made of glass; however, recent
advances in plastics technology make it possible to fabricate
the vacuum bottle 80, 82 out of a plastic or composite which
possesses gas barrier qualities and suitable low temperature
properties using common manufacturing techniques such as
blow molding or injection molding. Certain polyamides
such as Durethan® polyamide 6 can be used for this pur-
pose. Other techniques such as applying a surface coating of
triple distilled vacuum oil such as parylene to the exterior
walls of the plastic vacuum bottle can be used to close the
microscopic pores of the plastic and further reduce the
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probability of gas diffusion in or out of the vacuum space.
Obviously, a plastic vacuum bottle is advantageous as the
chance of breakage is greatly reduced during shipping.

Aunother important feature of the vacuum bottle 80, 82 is
that a fill gas, such as carbon dioxide or water vapor, can be
suffused into the space defined by walls 80, 82. The fill gas
is chosen to have the property that upon cooling to LN2
temperatures (77K) it will condense into a solid having the
vapor pressure of a high vacuum (1077 to 10~*2 Torr). When
liquid nitrogen 60 is absorbed into plastic foam 10, the low
temperature of the liquid nitrogen at 77K acts on the fill gas
to create a vacuum by cryopumping in the space between
walls 80 and 82. In this way the user creates a very high
vacuum by cryopumping only when the shipping container
100 is about to be used. This means that a very high vacuum
is produced by cryopumping only at the time such a vacuum
is needed; a vacuum so produced is not subject to degrada-
tion as it is renewed each time it is needed; a better quality
vacuum is achicved by cryopumping than can be produced
by conventional techniques now employed; and when not
cold, the vacuum space actually contains the fill gas at a
positive pressure, acting to prevent the infusion of atmo-
spheric gases.

An effective method of reducing heat transfer to the
storage vessel is incorporated into the venting system of the
present invention. This entails using the cold vent gas
produced by heat transfer to the cryogen in the vacuum
bottle to create an intermediate shield or vapor cooled shield
to intercept some of the heat which would otherwise find its
way to the cryogen in the vacuum storage vessel. Referring
again to FIG. 1, we sce a plurality of walls 14, 16 surround-
ing vacuum bottle 80, 82. These walls 14, 16 and the
channels created by them can be seen clearly in FIG. 4. All
heat transfer by radiation and conduction must pass though
spaces 14, 16 before reaching the stored cryogen.
Accordingly, the vent gas (vapor) 110 travels in an upward
direction and passes through a channel 120 in vacuum bottle
80, 82. The vapor 110 is guided by wall 14 and progresses
down the space created between wall 82 and wall 14. The
vapor 110 reaches the top portion 180 and travels back down
between wall 14 and wall 16, finally exiting through a small
channel 130 located just below the secondary cap 4. In this
way walls 14 and 16 create a convoluted channel for routing
the vent gasscs 110 to the open atmosphere. At the same
lime, the vent gas in the channel is utilized to intercept heat
and act as a vapor cooled shield. No expensive materials or
fabrication techniques are required. A similar effect can be
produced by routing the vent gases through coiled tubing
located in the vacuum space between walls 80, 82 prior to
exiting to the atmosphere.

Referring again to FIG. 1, we see further layers of
insulation and cushioning which will now be explained.
Beyond wall 16 is a layer of polyurcthane foam 17 which
helps protect and insulate the vacuum bottle 80, 82. The next
layer of encasement is a gas filled bladder assembly 200
comprised of a plurality of pockets formed by intermittent
welding of flexible polymer wall 19 to flexible polymer wall
21. Gas 18 is pumped into bladder assembly 200 and the
assembly is then sealed, thereby trapping the enclosed gas
18. The bladder assembly 200 further insulates the vacuum
bottle 80, 82, but more importantly acts as a shock absorber
for vacuum bottle 80, 82, thereby protecting it from
mechanical shock during shipping and handling. The next
insulating and cushioning barrier is formed by polyurethane
foam 20 which fills the space created between flexible
polymer bladder 19 and outer protective corrugated plastic
housing 22.
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FIG. 2 shows a top view of the shipping container 100 of
the present invention. The hexagonal shape 24 shown is a
preferred embodiment; however, the outer contour could be
any number of shapes, including round, square or rectangu-
lar. It is also obvious that any number of vacuum bottles 80,
82 and associated insulating and cushioning barriers could
be assembled within one outer housing 22.

FIG. 5 shows an cnlarged scction view of the top cap
portion of the present invention 100. Secondary cap 4 screws
41 onto top collar 5. Primary cap 2 is inserted into the mouth
of vacuum bottle 80, 82. Top cap 2 screws 11 down on cap
retainer 13 and in so doing, causes resilient rubber shirt
gasket 300 to expand firmly against the vacuum bottle wall
80. Silicone gasket 27 acts as a scaling member between the
vacuum bottle 80, 81 and top collar 8. Protrusions 13 fit into
matching indentations in foam plug 6, thereby preventing
cap retainer 13 from spinning during the tightening process.
Indentation 400 can act as a cap-supporting device when cap
2 is removed.

In this way, the shipping container 200 of the present
invention solves the important problems associated with
shipping biologicals at cryogenic temperatures. The con-
tainer is relatively light in weight compared to the heavy
steel containers currently being used. Although there are a
number of insulating and cushioning materials used in the
present invention 100, they are commonly available mate-
rials that are easy to form and manufacture, thereby making
the shipper of the present invention 100 quite inexpensive as
compared to current cryogenic shippers. The shipper of the
present invention complies with the IATA Dangerous Goods
Regulations which is not the case with most current cryo-
genic shippers. The shipper of the present inveation 100 can
be charged with cryogen such as liquid nitrogen quickly and
when completely charged, can maintain cryogenic tempera-
tures for up to ten days.

While the invention has been described in connection
with a preferred embodiment, it is not intended to limit the
scope of the invention to the particular form set forth, but on
the contrary, it is intended to cover such alternatives,
modifications, and equivalents as may be included within
the spirit and scope of the invention as defined by the
appended claims.

What is claimed is:

1. A disposable shipping container for storing materials at
cryogenic temperatures comprising a specimen holding
chamber, an open cell plastic foam material surrounding said
specimen holding chamber for holding liquid nitrogen in
suspension, a plurality of insulating and cushioning mate-
rials surrounding said plastic foam, a removable and replace-
able primary cap for enclosing the said specimen holding
chamber allowing for the insertion and removal of the
specimen from said specimen holding chamber and for
adding said liquid nitrogen to said plastic foam and a
secondary removable and replaceable cap for covering said
primary cap.

2. A disposable shipping container for storing materials at
cryogenic temperatures as claimed in claim 1 wherein said
specimen holding chamber is comprised of a resin impreg-
nated paper cylinder at its top half and a similarly sized
stainless steel mesh screen colander attached to the lower
edge of said paper cylinder at said specimen holders bottom
half, said stainless steel colander having an attached stain-
less steel mesh floor at its lower most portion.

3. Adisposable shipping container for storing materials at
cryogenic temperature as claimed in claim 1 wherein said
absorbent material is plastic foam that has a porosity of 95%
or more.
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4. A disposable shipping container for storing materials at
cryogenic temperatures as claimed in claim 1 wherein said
plurality of insulating and cushioning materials include
sequentially a first rigid surrounding wall, an evacuated
surrounding air space, second rigid surrounding wall, a first
ambient air space surround, a third rigid surrounding wall, a
second ambient air space surround, a fourth rigid surround-
ing wall, a fifth surrounding layer of polyurcthane foam, a
sixth surrounding layer consisting of a flexible gas inflated
polymer bladder, a seventh surrounding layer of polyure-
thane foam and a final surrounding protective covering made
of corrugated plastic.

§. Adisposable shipping container for storing materials at
cryogenic temperatures as claimed in claim 2 wherein said
first and second rigid surrounding walls arc joined at their
top most portion and continue perpendicularly at their
bottom most portions thereby forming a double walled
vessel, the plenum created by said first and second rigid
walls containing an amount of either carbon dioxide or water
vapor so that when said liquid nitrogen is introduced into
said plastic foam, the low-temperature of said surrounding
liquid nitrogen causes a vacuum to be created within said
first and second rigid surrounding walls.

6. A disposable shipping container for storing materials at
cryogenic temperatures as claimed in claim 1 wherein said
first rigid surrounding wall forms a vessel opening that is
cylindrical in shape and is capable of being covered by an
insertable said primary cap, said insertable portion of said
primary cap having a compressible resilient gasket forming
an air tight seal between said cap and said first rigid wall.

7. Adisposable shipping container for storing materials at
cryogenic temperatures as claimed in claim 1 wherein said
opening of said specimen holding chamber is capped by an
insertable and removable closed cell urethane foam portion.
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8. A disposable shipping container for storing materials at
cryogenic temperatures as claimed in claim 1 wherein said
plastic foam is capped by a doughnut shaped portion of open
cell sponge material, said specimen holding chamber
capable of protruding through said sponge material.

9. A disposable shipping container for storing materials at
cryogenic temperatures as claimed in claim 2 wherein said
third rigid surrounding wall terminates at its top most point
in a lip and wherein said fourth said rigid surrounding wall
terminates at its top most point in an inwardly facing
perpendicularly disposed flange, said flange terminating at
its inner most point at the outer wall of said second rigid wall
thereby creating an uandulating path for escaping liquid
nitrogen vapor, said nitrogen vapor starting its escape from
a small opening, said opening being perpendicularly dis-
posed to and piercing the walls of said second and third rigid
walls at the top neck section of said second and third rigid
walls, said vapor continuing its path between said second
and third walls and at the bottom of said third wall continues
to the space between said third wall and said fourth wall,
said vapor traveling upwardly and finally escaping to the
atmosphere through a small opening just below said sec-
ondary cap.

10. A disposable shipping container for storing materials
at cryogenic temperatures as claimed in claim 4 wherein said
first rigid surrounding wall and said second rigid surround-
ing wall are constructed of a rigid plastic material.

11. A disposable shipping container for storing materials
at cryogenic temperatures as claimed in claim 10 wherein
the outer surface of said second rigid surrounding wall is
coated with a2 micro porous sealant such as triple distilled
vacuum oil.
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