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TISSUE HANDLING SYSTEM WITH 
REDUCED OPERATOR EXPOSURE 

PRIORITY DATA AND INCORPORATION BY 
REFERENCE 

0001. This application is a U.S. nation phase of Interna 
tional Application No. PCT/EP2007/060615, filed Oct. 5, 
2007, which claims priority to U.S. Provisional Application 
Ser. No. 60/850,004, filed Oct. 6, 2006, which is hereby 
incorporated by reference in its entirety. 

FIELD OF THE INVENTION 

0002 This invention relates to systems for the acquisition 
and handling of tissue samples and, more particularly, to a 
system that comprises all necessary means for harvesting, 
storing and transporting tissue samples without requiring 
physical handling of the tissue sample by the operator, in an 
uninterrupted chain that has its point of origin within the body 
of the patient and has as its point of conclusion the com 
mencement of analysis of the at least one sample by a patholo 
gist or similarly medical skilled professional. More specifi 
cally, the invention relates to a system for the acquisition and 
handling of tissue samples that comprises all necessary 
means for harvesting, storing and transporting the at least one 
tissue sample without requiring physical handling of the 
sample by the operator, in an uninterrupted tissue handling 
chain that has its point of origin within the body of the patient 
and has as its point of conclusion the commencement of 
analysis of the at least one tissue sample by a pathologist or 
similarly skilled professional, while at the same time protect 
ing the operator and other persons involved in the handling of 
tissue samples from exposure to potential bio-hazards and 
bio-contaminants as well as formalin or similar preserving 
agents that may act as carcinogens. 

BACKGROUND OF THE INVENTION 

0003. In modern medicine it is often desirable and fre 
quently necessary to harvest tissue samples from a target 
tissue region or tissue site inside a human or animal body for 
the purpose of diagnosing a Suspected malignancy. Currently 
available biopsy devices offer several ways of accessing Sus 
pect tissue and of harvesting tissue samples that may be used 
for diagnostic purposes, and some also comprise temporary 
storage solutions that may be used to hold tissue samples 
during a biopsy procedure. Such a biopsy device is disclosed 
in U.S. Pat. No. 5,526,822. The disclosed biopsy device is 
capable of harvesting multiple tissue samples in a single 
device insertion and features a cassette with multiple tissue 
chambers, permitting the temporary storage of multiple tissue 
samples. 
0004. However, none of the currently available biopsy 
devices and systems address all the functions and provide all 
the interfaces between functions that are involved in harvest 
ing a tissue sample and getting the tissue sample to the 
pathologist in uncontaminated or undisturbed condition. 
Another important aspect of the present invention is to pro 
vide biopsy devices and systems that minimize operator 
exposure to bio-hazards, bio-contaminants as well as forma 
lin and other known and probable human carcinogens. The 
current lack of commercially available biopsy devices and 
systems with one or both of these capabilities is problematic 
for several reasons. 
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0005 New and improved diagnostic techniques—such as 
cytogenetic, immunological and biochemical analyses 
require that the tissue samples be handled with extreme care. 
Since tissue architecture is an important parameter in the 
histologic analysis of samples it is important that handling of 
acquired tissue samples is minimized. 
0006 Human tissues are potentially infectious, and an 
operator increases his exposure to Such infection by physi 
cally handling tissue samples. Given this, limiting operator 
exposure to tissue samples is a sensible precaution. Currently 
available systems, such as is disclosed in U.S. Pat. No. 5,526, 
822, provide means for temporarily storing one or more tissue 
samples during a biopsy procedure, but no means are pro 
vided for transferring such tissue samples to more permanent 
storage containers where preservation and fixation of the 
tissue samples is possible. In use, these systems therefore 
require that the operator or an assistant manually transfer 
samples from the temporary storage means included in the 
biopsy device to more permanent storage means if said 
samples are to be fixated prior to being sent to a pathologist or 
similarly skilled individual for analysis. 
0007 Another problem that has received little attention in 
the design of presently available biopsy Systems is the use of 
formalin or similar preserving agents to fixate tissue samples 
Subsequent to their extraction from the patient. Formalin is 
classified by the WHO and IARC as a known carcinogen and 
at least some countries have imposed limits on the permis 
sible exposure. These limits include upper limits on the 
amount of airborne formalin and such upper limits have 
forced some hospitals to implement ventilation and Suction 
systems to protect doctors and assistants from excessive 
exposure to formalin. Such implementation programs— 
when possible—are costly and potentially disruptive to estab 
lished biopsy procedure routines. 
0008. Therefore, a biopsy device and system according to 
the present invention that comprise all necessary components 
and functionalities for safely and efficiently harvesting one or 
more tissue samples in a single device insertion are highly 
advantageous. Furthermore, Such biopsy device and system 
may advantageously comprise means for temporarily storing 
harvested tissue samples in individual compartments during 
the biopsy procedure while permitting the operator/doctor to 
inspect each tissue sample for adequacy, as well as means for 
more permanently storing and fixating the samples once the 
harvesting is over. Ideally, transfer of the tissue samples 
between the temporary storage means included in the biopsy 
device and the permanent storage means should be possible 
without requiring that the operator removes the samples from 
their individual compartments thereby minimizing the expo 
Sure of the operator to bio-hazards and bio-contamination. In 
addition, such a comprehensive biopsy device and system 
would also provide means for aggregating formalin or a simi 
lar preserving and fixating agent while maintaining at all 
times a closed environment, to eliminate operator exposure to 
Such substances. 

SUMMARY OF THE INVENTION 

0009. In a first aspect, the present invention provides a 
tissue handling system comprising: 
0010 a biopsy device having an invasive unit with tissue 
receiving and tissue-severing components being capable of 
harvesting and bringing at least one tissue sample to a point 
outside the body of a patient; 
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0011 a tissue collecting device adapted to be brought in 
detachable operative engagement with the tissue-receiving 
components of the biopsy device to remove the at least one 
tissue sample: 
0012 a tissue storage container configured to receive the 
at least one tissue sample, the entire tissue collecting device, 
or the part of the collecting device that contains the at least 
one tissue sample, the tissue storage container further being 
configured to receive a Volume of preserving agent; and 
0013 a vessel adapted to contain the preserving agent 
adapted to be gas-tightly mated or coupled to the tissue stor 
age container. 
0014 Preferably, structure is provided for transferring (i.e. 
conveying or moving) the preserving agent in the vessel to the 
tissue storage container. As the tissue collecting device may 
be detached from the remaining components of the biopsy 
device and placed in the tissue storage container, which in 
turn may be partially or fully filled with the preserving agent 
deriving from the vessel, a convenient way of transferring 
tissue samples from the biopsy device to a storage containeris 
provided. 
0015. A compartment in the vessel for storing the preserv 
ing agent may be closed by a liquid and gas tight closure, 
which is releasable when the vessel is mated or coupled to the 
tissue storage container. In one embodiment, preserving 
agent may be released following a predefined user action, 
Such as removal of a separate seal or closure or activation of 
a syringe plunger. In other embodiments, release of the clo 
Sure to convey preserving agent from the Vessel may occur 
automatically as a consequence of attachment of the vessel to 
the tissue storage container. For example, the tissue storage 
container and the vessel may comprise a connecting structure 
for gas-tightly mating or coupling the vessel to the tissue 
storage container. Hence, the connecting structure may be 
arranged to cause the closure to be released as a consequence 
of mating or coupling the vessel to the tissue storage con 
tainer. 
0016. The vessel may be comprised in a lid for closing the 
tissue storage container. In one embodiment, the lid is attach 
able to the tissue storage container in Such a way that a first 
attachment action establishes a gas tight coupling of the ves 
sel to the tissue storage container, and a second attachment 
action causes release of the closure. The tissue storage con 
tainer and the lid are preferably arranged such that the second 
attachment action cannot occur prior to the first attachment 
action. The first attachment action may e.g. include an axial 
displacement of the parts relative to each other, whereas the 
second attachment action may e.g. include a mutual twisting 
of the parts. The parts may be shaped and configured Such that 
the twisting, which causes release of the closure cannot occur, 
before the parts are arranged in the correct axial inter-rela 
tionship. Preferably, the closure may be resealed following a 
third pre-defined user action, Such as e.g. a further mutual 
twisting of the parts, to prevent the preserving agent from 
flowing back from the tissue storage container into the vessel. 
0017. In other embodiments, the vessel may include a 
Syringe, and the tissue storage container may comprise a 
connecting mechanism for gas-tightly mating or coupling the 
Syringe to the tissue storage container, such as a luer lock or 
a septum. 
0018. The collecting device of the biopsy device may 
comprise a collecting unit which comprises a plurality of 
individual tissue chambers, and wherein the collecting device 
is capable of sequentially removing, from the tissue-receiving 
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components of the biopsy device, a plurality of individual 
tissue samples as they are excised from the body of the patient 
and of temporarily storing the tissue samples in individual 
tissue chambers. Alternatively, the tissue samples may be 
temporarily stored in one single bulk in said chamber. 
0019 Suitable devices for harvesting and temporarily 
storing tissue samples are disclosed in International Patent 
Application No. PCT/DK2007/000166, which is hereby 
incorporated by reference. 
0020. The volume of preserving agent in the vessel is 
preferably sufficient to cover the at least one tissue sample 
when stored in the tissue storage container. 
0021. In a second aspect, the present invention provides a 
method of handling at least one harvested biopsy tissue 
sample, the method comprising: 
0022 providing the at least one tissue sample in tissue 
receiving components of a biopsy device outside the body of 
a patient; 
0023 detachably engaging a tissue collecting device to 
said tissue-receiving components; 
0024 arranging the at least one tissue sample, the entire 
tissue collecting device, or the part of the collecting device 
that contains the at least one tissue sample in a tissue storage 
container, 
0025 gas-tightly mating or coupling a vessel containing a 
Volume of a preserving agent to the tissue storage container: 
0026 transferring the volume of preserving agent from the 
vessel to the tissue storage container, when the vessel is 
gas-tightly mated or coupled to the tissue storage container. 
0027. The features of the system of the first aspect of the 
invention and their intended method of use may be incorpo 
rated in embodiments of the method of the second aspect of 
the invention. 
0028. It will hence be understood that the vessel may 
include a compartment for storing the preserving agent, 
wherein the compartment is closed by a liquid and gas tight 
closure, and wherein the closure is released from a closed 
condition to an open condition, when the vessel is mated or 
coupled to the tissue storage container. The closure may be 
caused to be released as a consequence of mating or coupling 
the vessel to the tissue storage container. The vessel may be 
comprised in a lid for closing the tissue storage container, and 
the lid may be attached to the tissue storage container in Such 
a way that a first attachment action establishes a gas tight 
coupling of the vessel to the tissue storage container, and a 
second Subsequent attachment action causes release of said 
closure. A third Subsequent action may cause closing of the 
closure to prevent preserving agent from flowing back from 
the tissue storage container to the vessel. 
0029. The method may further comprise, subsequently to 
the step of transferring, the further step of conveying the 
tissue storage container with the at least one tissue sample 
container therein from a first handling site to a second han 
dling site, when the tissue sample container is closed by said 
lid. The first handling site may e.g. be provided close to the 
patient, e.g. on a working desk of the Surgeon performing the 
biopsy procedure, and the second handling site may e.g. be 
provided at a remote location, such as the analysis site of the 
pathologist. 
0030. In a third aspect, the invention provides a system for 
storing at least one harvested biopsy tissue sample, the system 
comprising: 
0031 a tissue storage container capable of receiving and 
storing the at least one tissue sample: 
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0032 a vessel containing a Volume of a preserving agent; 
0033 a connecting structure for gas-tightly mating or cou 
pling the vessel to the tissue storage container, 
0034 a fluid transferring mechanism for causing a transfer 
of the Volume of preserving agent from the vessel to the tissue 
storage container, when the vessel is gas-tightly mated or 
coupled to the tissue storage container. 
0035. The features of the system of the first aspect of the 
invention and the method of the second aspect of the invention 
also apply to the system of the third aspect of the invention. It 
will hence be appreciated that the vessel may have a compart 
ment for storing the preserving agent, wherein the compart 
ment is closed by a liquid and gas tight closure, the closure 
being releasable when the vessel is mated or coupled to the 
tissue storage container. The tissue storage container and the 
vessel may comprise a connecting structure for gas-tightly 
mating or coupling the vessel to the tissue storage container, 
and the connecting structure may be arranged to cause the 
closure to be released as a consequence of mating or coupling 
the vessel to the tissue storage container. The vessel may be 
comprised in a lid for closing the tissue storage container. The 
lid may be attachable to the tissue storage container in Such a 
way that a first attachment action establishes a gas tight cou 
pling of the vessel to the tissue storage container, and a second 
attachment action causes release of said closure, the tissue 
storage container and the lid being arranged such that the 
second attachment action cannot occur prior to the first 
attachment action. A third Subsequent action may cause clos 
ing of the closure to prevent preserving agent from flowing 
back from the tissue storage container to the vessel. 
0036. The vessel may include a syringe, and the tissue 
storage container may comprise a connecting mechanism for 
gas-tightly mating or coupling the Syringe to the tissue stor 
age container. 
0037. The vessel may be adapted to contain a volume of 
preserving agent, which is sufficient to cover the at least one 
tissue sample when stored in the tissue storage container. 
0038. It will be appreciated that the system of the third 
aspect of the invention may be used to cause the transfer of 
any matter into any kind of container. Hence, the system of the 
third aspect of the invention may be for storing any kind of 
material with any kind of liquid or gas, or for mixing two 
components, such as two kinds of liquid, two kinds of pow 
ders, or for mixing liquid into Solid matter or powder. 
0039. In a fourth aspect, the present invention provides a 
vessel for a system according to the third aspect of the inven 
tion, said system comprising a tissue storage container 
capable of receiving and storing at least one tissue sample, the 
vessel comprising: 
0040 a cavity containing a Volume of a tissue preserving 
agent, 
0041 connecting elements for gas-tightly mating or cou 
pling the vessel to the tissue storage container, 
0042 fluid transferring element for causing a transfer of 
the Volume of preserving agent from the vessel to the tissue 
storage container, when the vessel is gas—tightly mated or 
coupled to the tissue storage container. 
0043. The vessel may include the features described above 
with reference to the systems of the first and third aspects of 
the invention as well as the features described above with 
reference to the method of the second aspect of the invention. 
0044) The vessel may hence comprise a compartment for 
storing the preserving agent, wherein the compartment is 
closed by a liquid and gas tight closure, said closure being 
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releasable when the vessel is mated or coupled to the tissue 
storage container. The vessel may be comprised in a lid for 
closing the tissue storage container. 
0045. From the above description, it will be appreciated 
that embodiments of the various aspects of the present inven 
tion provide a comprehensive tissue sampling system that 
solves the above-mentioned and other problems by compris 
ing the following: 
0046 A. A biopsy device comprising an invasive unit with 
tissue-receiving and tissue-severing components that is 
capable of harvesting and bringing to a point outside the body 
of a patient one or more tissue samples. 
0047 B. A tissue collecting device that may be brought in 
detachable operative engagement with the tissue-receiving 
components of the biopsy device to remove the at least one 
tissue sample. Said tissue collecting device may optionally 
comprise one or more tissue chambers for temporary storage 
of tissue samples during a biopsy procedure. If more than one 
chamber is available, said chambers may sequentially move 
or be moved into operative engagement with the tissue-re 
ceiving components to collect and individually store tissue 
samples. By Suitable configuration of the tissue collecting 
device, the sequence and spatial orientation of the acquired 
tissue samples may be maintained at all times and tissue 
samples may be Supported and protected while they are tem 
porarily held in the tissue collecting device. 
0048 C. A tissue storage container that is configured 
receive either the one or more tissue samples, the entire tissue 
collecting device or the part of the collecting device that 
contains the one or more tissue samples. The tissue storage 
container is furthermore configured to receive a Volume of 
preserving agent while comprising a sealed receptacle that 
provides a Substantially sealed enclosure for the gaseous and 
liquid phases of the preserving agent. 
0049) D. A vessel containing the preserving agent that may 
be gas-tightly mated or coupled to the tissue storage container 
and inject the preserving agent into the tissue storage con 
tainer. Said vessel should preferably contain an amount of 
preserving agent that is sufficient to cover the at least one 
tissue sample that is housed in the tissue storage container. 
0050. In a particular embodiment, the invention provides a 
comprehensive tissue sampling system comprising: 
0051 A. A multiple biopsy device comprising an invasive 
unit with tissue-receiving and tissue-severing components 
that is capable of harvesting and bringing to a point outside 
the body of a patient a plurality of individual tissue samples in 
a single device insertion. 
0.052 B. An automatic tissue collecting device that is in 
detachable operative engagement with the multiple biopsy 
device. Said tissue collecting device comprises a housing and 
a collecting unit that comprises a plurality of individual tissue 
chambers and is held in the housing by means of a collecting 
unit lid that is releasably attached to the housing. Said tissue 
collecting device is capable of sequentially removing from 
the tissue-receiving components of the biopsy device a plu 
rality of individual tissue samples as they are excised from the 
body of the patient and of temporarily storing these tissue 
samples in individual tissue chambers while maintaining at 
all times the spatial orientation of said samples relative to 
their positions at the point of sampling. Following completion 
of a biopsy procedure, the tissue collecting device may be 
detached from the biopsy device and the collecting unit along 
with the lid may be removed from the housing and transferred 
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to a tissue storage container while still containing the 
samples. Thus, physical manipulation of individual samples 
is avoided. 

0053 C. A tissue storage container that is configured to 
receive the collecting unit of the tissue collecting device and 
to house said collecting unit along with the samples that are 
stored in the tissue chambers of the collecting unit. The tissue 
storage container comprises a receptacle that may be air 
tightly mated to a tissue storage container lid and is config 
ured to receive and Support the collecting unit. The capacity 
of the receptacle is dimensioned to ensure that sufficient 
preserving agent is available to provide proper fixation of the 
individual samples. The tissue storage container lid may be 
configured to mate with the lid of the collecting unit, permit 
ting the operator to remove the collecting unit from the hous 
ing by holding the tissue storage container lid and the hous 
ing, thus avoiding physical manipulation of individual tissue 
samples. Furthermore, the tissue storage container lid may be 
configured to act as a reservoir for a preserving agent and 
comprises a fully enclosed cavity as well as means for gas 
tight mating or coupling to a vessel containing a preserving 
agent. Suitable configuration of said vessel will provide gas 
tight ingress and Subsequent controlled egress of said pre 
serving agent into the receptacle. Such means of controlled 
egress may be configured to provide a user-activated gas- and 
fluid-tight seal between the storage container lid and the 
receptacle. Such a seal may be activated Subsequent to the 
egress of the preserving agent from the tissue storage con 
tainer lid, efficiently limiting the volume of preserving agent 
needed to adequately cover the samples by keeping the pre 
serving agent contained in the receptacle. Thus, if the amount 
of preserving agent applied prior to activation matches the 
capacity of the receptacle, and if the tissue storage container 
is Suitably oriented during egress, it is ensured that the 
samples will be adequately covered while they are kept in the 
tissue storage container. If the means of ingress are further 
more configured to act as a gas-tight seal following removal 
of the vessel, Substantially all the air and vapors of preserving 
agent that is contained in the storage container lid Subsequent 
to the egress of said agent may be encapsulated in said lid. 
Thus, if ingress and Subsequent egress of the agent is done 
Subsequent to attachment of the tissue storage container lid to 
the receptacle, the lid may act as an air lock, permitting the 
ingress of the preserving agent into the tissue storage con 
tainer while at the same time preventing vapors of said agent 
from escaping from said container to the Surrounding envi 
ronment. By Suitable configuration of the user-activated Seal, 
the air and preserving agent that is thus contained may remain 
encapsulated in the tissue storage container lid even after the 
lid is removed from the receptacle. 
0054 D. A vessel containing formalin or similar preserv 
ing agent that is configured as a syringe and may be detach 
ably and air-tightly mated to the ingress means of the lid of the 
tissue storage container. Said Syringe may comprise means 
for injecting the formalin at a pressure exceeding the atmo 
spheric pressure. This capability is desired since injection of 
the preserving agent is done into a gas-tightly sealed con 
tainer that is filled with air at atmospheric pressure prior to 
injection. As the preserving agent is injected into the storage 
container, the air in said container is compressed in corre 
spondence with the Volume of preserving agent injected. If 
the tissue storage container is placed with the receptacle in a 
lower position relative to the tissue storage container lid dur 
ing injection, and the preserving agent is in a fluid phase, the 
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laws of gravity will cause the preserving agent to move 
towards the bottom of the receptacle while the air that fills the 
container will be urged toward the top of the lid. If the capac 
ity of the tissue storage container lid is sufficient or the 
amount of preserving agent is minimal compared with the 
amount of air, the operator should have to expend an absolute 
minimum of force while injecting the preserving agent. Alter 
natively, Suitably configured tools may be provided to assist 
the operator. 
0055 An important advantage of the comprehensive 
biopsy System according to preferred embodiments of the 
invention is that it provides extensive protection of the opera 
tor from liquid or gaseous components of potentially toxic 
and/or carcinogenic preserving agents by maintaining for the 
duration of the procedure all Such agents in gas-tight enclo 
sures. As an additional benefit associated with preferred 
embodiments of Such a system, the operator is provided with 
means of transferring one or more tissue samples from a 
biopsy device to a preserving agent without having to physi 
cally manipulate individual tissue samples. Thus, operator 
exposure to bio-hazards and bio-contaminants is to a large 
extent avoided. 

0056. According to one embodiment, the ingress means 
for the preserving agent comprise a female luer lock that is 
operatively connected to a one-way valve, where the one-way 
valve is configured to permit the passage of formalin into the 
container lid while at the same time preventing the escape of 
air and vapors of preserving agent once the Syringe has been 
removed from airtight connection with the ingress means of 
the storage container lid. 
0057 The egress means comprise a rubber membrane that 

is an integral part of the container lid. Said rubber membrane 
features a number of holes. A plastic disc is a removable part 
of the receptacle and has an equal number of holes that may be 
brought into alignment with the holes in the rubber mem 
brane. When the storage container lid is placed on the recep 
tacle, the plastic disc is brought to abut and contact the rubber 
membrane. Alignment of the holes in the rubber membrane 
and the plastic disc may be done by twisting or rotating the 
storage container lid to a first locking position. In said first 
locking position, the storage container lid is air-tightly mated 
with the receptacle, and formalin may pass from the reservoir 
that is comprised in the storage container lid to the receptacle 
to fully cover the tissue samples that are placed in said recep 
tacle. 

0.058 When the storage container lid is subsequently 
twisted to a second locking position, airtight mating is main 
tained while the holes in the rubber membrane are twisted out 
of alignment with the holes in the plastic disc. Furthermore, 
the plastic disc is fixedly abutted to the storage container lid 
and is locked in place resting against—and providing Support 
to the rubber membrane. In the second locked position, the 
rubber membrane and the plastic disc thus co-act to provide 
an airtight and fluid-tight barrier between the formalin that is 
held in the receptacle and the air that is held in the storage 
container lid. 

0059. Such a separation is advantageous, provided that the 
receptacle is Substantially filled with the preserving agent 
when the seal is activated, as it ensures that the tissue samples 
are covered by the preserving agent, e.g. formalin, indepen 
dent of the orientation of the tissue storage container during 
transport or other handling since the receptacle will be com 
pletely filled. 
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0060 Yet another advantage with the present system is 
that the collecting unit, the housing and the tissue storage 
container may be given unique and identical numbers, bar 
codes or similar means of identification prominently dis 
played to improve traceability and minimize the risk that 
tissue samples from one patient are mistakenly mixed up with 
tissue samples from another patient. 
0061. A further advantage of a tissue storage container of 
Sucha configuration is that the preserving agent and all vapors 
of said agent are maintained in airtight enclosures. In some of 
the envisioned embodiments, such vapors may be kept fully 
enclosed in the storage container lid until disposal—even 
after the lid is separated from the receptacle. Further, if open 
ing of the tissue storage container is only done inapathologist 
lab or similar facility characterized by the availability of 
adequate Suction/ventilation and other protective equipment, 
operator exposure should be strongly reduced or entirely 
eliminated. 
0062. In one particular embodiment, the receptacle com 
prises a net that may enclose the collecting unit and is con 
figured to hold the samples in place in their individual cham 
bers to ensure that they maintain at all times their spatial 
orientation while at the same time permitting the preserving 
agent to diffuse into the tissue samples for proper fixation. 
0063. In a variant of this embodiment, the net comprises a 
plastic frame with a threaded section that is configured to 
mate with locking pins in the lid of the collecting unit. 
0064. In one particular variant, the net is removably posi 
tioned in the center of the opening of the receptacle and 
mating takes place when the storage container lid is twisted to 
its first position. When the storage container lid is subse 
quently twisted to its second, locked position, the net is 
twisted along with the lid, maintaining the connection. When 
the storage container lid is Subsequently removed from the 
receptacle, the net stays attached to the lid of the collecting 
unit, ensuring that the tissue samples maintain their mutual 
spatial orientation until the net is removed by a pathologist or 
similarly trained individual. This feature is particularly 
advantageous in the harvesting of tissue samples in the pros 
tate, where samples are harvested according to specific sys 
tems or methodologies. Since the absence or presence of 
prostate cancer in specific samples may ultimately determine 
the choice of treatment, the preserving the order and spatial 
orientation of the individual samples is crucial. 
0065. In an alternative embodiment, the lid of the tissue 
storage container is pre-filled with the preserving agent and 
the plastic disc is an integral part of the storage container lid. 
This permits the elimination of the separate vessel and pro 
videsa, more user-friendly alternative to the system described 
above. 
0066. Additional aspects of the invention will be apparent 

to those of ordinary skill in the art in view of the detailed 
description of various embodiments, which is made with 
reference to the drawings, a brief description of which is 
provided below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0067 FIG. 1 is a semi-frontal view of a disposable unit 
according to an aspect of the present invention. 
0068 FIG. 2 is a semi-frontal view of a hand-piece accord 
ing to an aspect of the present invention. 
0069 FIG. 3 is a more detailed view of the collecting unit 
and the collecting unit lid. For clarity, the housing has been 
removed. 
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0070 FIG. 4 is an exploded view of the collecting unit 
with the housing removed as it is being mated to the lid of a 
tissue storage container. 
0071 FIG. 5 is an upward-looking view of the collecting 
unit after being mated to the lid of a tissue storage container. 
0072 FIG. 6 shows a simple receptacle of a tissue storage 
container, the receptacle being primarily configured to 
receive larger tissue samples such as those produced by an 
open biopsy. 
0073 FIG. 7 shows a receptacle of a tissue storage con 
tainer, the receptacle being more specifically Suited to appli 
cations with multiple biopsy devices with a net that is con 
figured to enclose the collecting unit of a tissue collecting 
device. 
0074 FIG. 8 shows a receptacle for a tissue storage con 
tainer similar to the receptacles disclosed in FIGS. 6 and 7. 
with a plastic lid that is a part of a user-activated seal. 
0075 FIG. 9 is an upward-looking view of the collecting 
unit as it is inserted into the net that is comprised in one 
particular embodiment of the receptacle of the tissue storage 
container. For clarity, the tissue storage container with its 
receptacle is omitted from this figure. 
0076 FIG. 10 is an upward-looking view of the collecting 
unit after being inserted into and firmly attached to the net 
described in FIG. 6. 
0077 FIG. 11 shows a tissue storage container lid com 
prising a luer lock with an operatively connected one-way 
valve that is configured to receive a syringe. In one embodi 
ment of this invention, the Syringe is used to inject formalin 
into the tissue storage lid, wherefrom it passes into the recep 
tacle of the tissue storage container to cover the tissue 
samples that are housed in the tissue collecting unit. 
0078 FIG. 12 shows a tissue storage container lid similar 
to that of FIG. 11, but with a septum instead of a luer lock. 
(0079 FIGS. 13-20 show the operating sequence of the 
transfer of tissue samples from the temporary storage of a 
tissue collecting device to the more permanent storage and 
fixation according to a specific embodiment of the present 
invention. 
0080 FIGS. 21-24 illustrate an embodiment of a tissue 
storage container, the lid of which itself constitutes a vessel 
for containing a preserving agent. 

DETAILED DESCRIPTION OF THE DRAWINGS 

I0081 FIGS. 1 and 2 show a multiple biopsy device that is 
particularly well suited to form part of a comprehensive tissue 
sampling system in accordance with the invention. The 
biopsy device comprises a disposable unit with invasive com 
ponents 1, comprising a cutting cannula 102 and a tissue 
receiving container 104 that is movably received in an inner 
lumen of the cutting cannula 102 in response to the motions of 
a toothed rack that is attached to the proximal end of said 
tissue-receiving container, the toothed rack being in turn 
driven by a motor (not shown). 
I0082. The biopsy device may include embodiments of the 
device claimed and described in International Patent Appli 
cation No. PCT/DK2007/000166, which is hereby incorpo 
rated by reference. 
I0083) Operatively coupled to this disposable unit is a 
hand-piece, shown in FIG.2. The hand piece includes a power 
Source, a vacuum unit, a motorized driver unit and a user 
interface 2 comprising twin buttons and a means for visually 
inspecting a tissue sample at a Suitable point in time. By 
comprising these and other components, said device provides 
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a fully automated tissue harvesting mechanism that is capable 
of sequentially harvesting multiple tissue samples and bring 
ing these to a point outside the body of a patient. 
0084. Furthermore, the device comprises an automatic tis 
sue collecting device 3 (FIG. 1), at least part of which is in 
operative engagement with the disposable unit. Said tissue 
collecting device may comprise a collecting unit 4 (FIG. 3) 
that is stepwise rotatable about a central axis and is detach 
ably received in a housing 5 (FIG. 1). 
0085. As shown in FIG. 3, a lid 6 is attached to the col 
lecting unit and is configured to releasably interface with the 
housing to hold the collecting unit in place in the housing for 
the duration of a biopsy procedure. The lid is furthermore 
configured to mate with a tissue storage container lid 7 (FIG. 
5), according to a tissue transfer procedure from temporary 
storage to permanent storage, as shown in FIGS. 4 and 5. 
I0086 FIGS. 6-8 show different receptacles of tissue stor 
age containers for biopsy samples. 
0087 FIG. 6 shows a receptacle of a tissue storage con 

tainer, the receptacle being primarily Suited to larger tissue 
samples that may be placed directly in a trough 8. Such as 
those harvested in an open biopsy. A plastic disc that may 
form part of a user-activated seal has been omitted from the 
drawing for the sake of simplicity. However, it should be 
understood that Such a disc may be needed to provide a 
gas-tight enclosure at all times. It is envisaged that such a 
receptacle, coupled to a tissue storage container lid, will 
provide general Surgeons with, for example, an advantageous 
means of protecting themselves against excessive exposure to 
preserving agents, such as formalin, while handling the tissue 
samples. 
0088 FIG. 7 shows a receptacle of a tissue storage con 

tainer, the receptacle being configured to interface with mul 
tiple biopsy devices such as the one shown in FIGS. 1 and 2. 
The receptacle comprises a net 9 that is removably suspended 
centrally over the trough 8 and is configured to receive and 
enclose a collecting unit of the biopsy device. Said net may 
comprise a Supporting frame of plastic or similar material 
with structure for releasably mating with the lid of the col 
lecting unit. Such structure may for instance comprise two or 
more locking grooves that are formed in the frame and are 
configured to receive two or more locking pins that are 
formed in the collecting unit lid. Such a net is thought to be of 
particular relevance in the sampling of lesions in the prostate, 
where the sequence and orientation of tissue samples relative 
to their origin in the sampled tissue is crucial. For Such appli 
cations, it is important to ensure that the tissue samples—or 
fragments of these—do not drift away from the tissue cham 
bers where they were originally placed. The net should there 
fore be comprised of a very fine mesh. FIGS. 9 and 10 show 
the collecting unit 4 and the net 9 before and after mating. For 
the sake of simplicity, the tissue storage container with its 
receptacle is omitted. 
0089. In addition to the above, the net 9 may also be used 
to house a plurality of individual tissue samples, such as those 
harvested with a conventional core needle or a multiple 
biopsy device without a tissue collecting device. Such 
samples may either be placed directly in the net, or they may 
be kept separate. This may, for instance, be accomplished by 
providing a net that is or may be divided into Smaller com 
partments. This may be accomplished by inserting Suitably 
configured partitions that are Supported by the plastic frame, 
for example. 
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0090 FIG. 8 shows a receptacle of a tissue storage con 
tainer, the receptacle being similar to the receptacle of FIGS. 
6 and 7, but according to this variant, a plastic disc 10 is 
removably placed over the trough 8 of the receptacle. Said 
plastic disc 10 comprises a plurality of holes 16 that may be 
aligned with a similar plurality of holes 17 in a rubber mem 
brane 11 to provide a fluid path (FIG. 5). The membrane is an 
integral part of the tissue storage container lid. These two 
components may be combined to comprise a gas and fluid 
tight seal between the tissue storage container lid and the 
trough 8 of the receptacle. In a particular embodiment, the 
combination is accomplished by mating the plastic disc 10 
with the tissue storage container lid by means of at least two 
essentially rectangular locking bars 12 (FIG. 9). The bars 12 
are formed in the outer periphery of the plastic disc 10 and are 
configured to slide in at least two recesses 13 in the rim of the 
receptacle (FIG. 6). The length of these recesses determines 
the free rotating motion that the plastic disc may perform 
relative to the receptacle. Said locking bars may be brought in 
operative engagement with at least two locking recesses (not 
shown). Said locking recesses are formed in the rim of the 
tissue storage container lid as said lid is twisted towards its 
second locked position. When this is done, the plastic disc 10 
is held stationary relative to the twisting motion of the tissue 
storage lid, and the holes 17 in the rubber membrane 11 are 
twisted out of alignment with the holes 16 in the plastic disc 
10. In this position, the rubber membrane 11 and the plastic 
disc 10 comprise a user-activated seal that is gas- and fluid 
tight and may provide a barrier between the tissue storage 
container lid and the trough 8 of the receptacle, independent 
of the shape or size of said receptacle. 
0091 FIGS. 11 and 12 show specific ingress means in 
accordance with specific embodiments of the present inven 
tion. 

0092 FIG. 11 shows a tissue storage lid that comprises a 
female luer lock 14 in operative connection with a one-way 
valve (not shown). Said luer lock is configured to receive a 
Syringe containing a preserving agent (e.g., formalin) and to 
provide a gas-tight seal for the duration of injection of the 
preserving agent, as well as following removal of the Syringe. 
0093 FIG. 12 shows an alternative embodiment that com 
prises a rubber septum 15 that may be pierced, for instance, by 
a hypodermic needle that is coupled to a syringe. 
0094. In the following, a particular embodiment of a com 
prehensive tissue sampling system is used for explanatory 
purposes, but it is understood that the principles and methods 
disclosed in this invention are not restricted to usage with this 
particular system. 
0.095 When a biopsy is prescribed, the operator may pre 
pare a biopsy device in accordance with the instructions for 
use for that particular device. The exemplary device that is a 
part of the comprehensive tissue sampling system is prepared 
by removing a protective foil from the transport container of 
a sterile disposable unit and Subsequently removing the dis 
posable unit from a transport container therefor. 
0096. While maintaining sterility, the operator may then 
insert and couple the sterile disposable unit to a hand-piece. 
Coupling energizes the device. The operator may then pro 
ceed to carry out a desired number of biopsies in accordance 
with the instructions for use and the principles of procedure 
that pertain to that particular type of biopsies, as described 
e.g. in International Patent Application No. PCT/DK2007/ 
000166, which is hereby incorporated by reference. 
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0097. During a biopsy procedure carried out with the 
exemplary device, tissue samples are sequentially harvested 
and placed in a tissue-receiving container. Said tissue-receiv 
ing container is then transported to a point outside the body of 
the patient that corresponds with an automatic tissue-collect 
ing device. 
0098 Said tissue-collecting device is a part of the dispos 
able unit. It comprises means for ejecting a plurality of 
sequentially arriving tissue sample from the tissue-receiving 
container and of temporarily storing said plurality of tissue 
samples in individual tissue chambers. In one particular 
embodiment, the ejection means comprise a comb-like ejec 
tor frame with a plurality of ejector pins. Said ejector pins are 
temporarily insertable through a plurality of holes in the 
tissue-receiving container, which is capable of reciprocating 
motion relative to the tissue-receiving container. The means 
for temporarily storing a plurality of tissue samples may 
comprise a cylindrical, drum-like collecting unit with a num 
ber of semi-open tissue chambers distributed evenly along— 
and sunk into its circumference. A plurality of lands and 
grooves configured to interface with the ejector pins of the 
ejector frame are also distributed along the circumference and 
perpendicular to an axis of rotation. Said collecting unit is 
movably housed in a housing that is releasably attached to the 
remainder of the disposable unit, and is stepwise rotatable 
about a central axle to sequentially expose each of a plurality 
of tissue chambers to receive a tissue sample. A collecting 
unit lid is configured to releasably hold the collecting unit in 
place in the housing by providing at least one locking pin 
releasably received in at least one locking recess in the inner 
periphery of the housing. 
0099. When a tissue sample has been harvested and trans 
ported to a point corresponding with the automatic tissue 
collecting device, said device is energized by means com 
prised in the hand-piece. The ejector frame is moved from a 
first lowered position towards a second raised position, 
through which movement the plurality of ejector pins are 
brought in contact with the tissue sample that recedes in the 
tissue-receiving container. Said contact urges the tissue 
sample out of the tissue-receiving container and into the 
exposed opening of one of a plurality of semi-open tissue 
chambers. Subsequent to this, the collecting unit starts rotat 
ing, whereby the lands and grooves of the collecting unit 
mesh with the fully raised ejector pins. By suitably configur 
ing the points of interception of the grooves and lands with the 
tissue chambers, fork-like structures may be obtained that 
may gently Support and lift the tissue sample off the ejector 
pins as these begin their motion towards their first lowered 
position. 
0100. The fork-like structure is shown in FIG. 3. Thus, the 
tissue-receiving chamber may be emptied without requiring 
the intervention of an operator, and the tissue-receiving con 
tainer may be repositioned in the anatomy of the patient to 
receive another tissue sample. 
0101 By repeating the above procedure a desired number 
of times, a desired number of biopsy samples may be har 
Vested in a single device insertion. 
0102. Such and other embodiments of tissue harvesting 
and collecting systems are described further in International 
Patent Application No. PCT/DK2007/000166, which is 
hereby incorporated by reference. 
0103 Subsequent to the harvesting of the desired number 
of biopsy samples, the device may be removed from the 
anatomy of the patient. By decoupling the disposable unit 
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from the hand-piece, access to the tissue-collecting device 
may be obtained. Subsequently, the housing—along with the 
collecting unit and the collecting unit lid—may be detached 
from the disposable unit, as shown in FIG. 13. 
0104. A significant advantage of the invention is to permit 
the operator to apply to the tissue samples a Volume of a 
preserving agent such as formalin while at the same time 
protecting the operator from exposure to said preserving 
agent. 
0105. Another advantage is to allow the operator to trans 
fer the tissue samples from the temporary storage that is 
provided by the tissue-collecting device to a more permanent 
storage where fixation of samples is possible without having 
to physically manipulate individual samples. 
0106. In the particular embodiment of the comprehensive 
tissue sampling system, these and other problems are solved 
by providing a tissue storage container that comprises an 
essentially gas-tight enclosure when closed and has a lid that 
may be mated to the collecting unit lid with a Snap-lock. 
0107. When the operator has detached the housing 
5—along with the collecting unit 4 and the collecting unit lid 
6—from the disposable unit, he may attach the storage con 
tainer lid 7 to the collecting unit lid 6 by means oftwinlocking 
pins that are configured to mate with twin locking recesses in 
the collecting unit lid 6. By twisting the tissue storage con 
tainer lid in a counterclockwise direction, he may unscrew the 
collecting unit lid 6 from the housing 5. The collecting unit 4 
along with the samples may then be removed from the hous 
ing 5, as shown in FIG. 14. FIG. 15 shows the collecting unit 
4 mated to the tissue storage container lid 7. 
0.108 Subsequent to removal of the housing 5, the rim of 
the tissue storage container lid 7 may be placed against the 
rim of the receptacle of the tissue storage container while the 
collecting unit 4 is inserted in the central hole of a plastic disc 
10 that is removably placed over the trough of the receptacle 
and is a part of a user-activated Seal between the tissue storage 
container lid and the receptacle, as shown in FIG. 16. The 
arrow denominated “1” shows the direction of insertion of the 
collecting unit through the hole in the plastic disc 10. Imme 
diately behind the plastic disc—and Suspended centrally 
above the trough 8 of the receptacle is placed a net that is 
configured to receive and enclose the collecting unitas well as 
the tissue samples that are held in their individual tissue 
chambers. 
0109 To securely join the tissue storage container lid 7 
and the receptacle 8, the operator may then twist the lid to a 
first locked position, as shown by the arrow denominated “2. 
In this position, properly configured seals of rubber or a 
similar material ensure that the tissue storage container 
remains a gas-tight enclosure as soon as the tissue storage 
container lid has been twisted into said first locking position. 
0110. In addition, at least two locking pins in the collect 
ing unit lid 7 are screwed into a threading in the rim of the net 
as the tissue storage container lid is twisted into its first 
locking position, ensuring that the net remains attached to the 
collecting unit to keep the samples in place in the tissue 
chambers. 
0111. As the tissue storage container lid 7 is twisted to the 

first locked position, a plurality of Niles in the plastic plate is 
aligned with a similar plurality of holes in a rubber membrane 
that comprises another part of a user-activated seal between 
the tissue storage container lid and the receptacle. Thus, a 
fluid connection is established between the reservoir in the 
tissue storage container lid 7 and the receptacle 8. FIG. 17 
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shows the tissue storage container fully assembled and await 
ing the ingress of the preserving agent. 
0112 The first locked position of the tissue storage con 
tainer lid corresponds with the ingress stage. Accordingly, the 
operator may mate or connect a vessel 20 containing a pre 
serving agent to the tissue storage container lid, as shown in 
FIG. 18. The arrow denominated '3' shows the direction of 
connection of the vessel 20. 

0113. In one particular embodiment, connection is accom 
plished by Screwing a Syringe containing formalin onto a 
female luer lock that is in operative connection with a one 
way valve, but other means of gas-tight connection between a 
vessel and an ingress means are also envisioned, such as a 
hypodermic needle that is inserted in a septum or a hose with 
a clamp that is pressed onto a spout. 
0114. Once a gas-tight connection has been accomplished, 
the operator may place the tissue storage container including 
the receptacle 8 and the lid 7 on a horizontal surface with the 
bottom of the receptacle resting on said Surface, and inject the 
contents of the vessel 20 (i.e. syringe) into the reservoir that is 
comprised in the tissue storage container lid. Injection is 
shown in FIG. 19, with the arrow denominated “4” showing 
the direction of motion of the Syringe plunger. 
0115 The holes that are comprised in the rubber mem 
brane and the plastic disc will permit the preserving agent to 
run from the reservoir into the receptacle, while at the same 
time permitting air from the receptacle to flow into the tissue 
storage lid. 
0116. Following completion of the injection, the operator 
may remove the Syringe from its gas-tight connection with the 
tissue storage container lid. In accordance with the present 
embodiment, the one-way valve operatively connected to the 
female luer lock will prevent the escape of compressed air and 
vapors of preserving agent. 
0117 Subsequent to removal of the syringe, the operator 
may operate the user-activated seal by twisting the tissue 
storage container lid to its secondlocked position, as shown in 
FIG. 20. The arrow denominated “5” shows the direction of 
twisting. During this, the plastic disc is held Stationary by at 
least two ridges that are formed in the rim of the receptacle 
and are brought to rest against at least two locking bars that 
are formed in the plastic disc. The rubber membrane, mean 
while, twists along with the tissue storage container lid, 
which causes the holes in the membrane to rotate out of 
alignment with the holes in the plastic disc. The combination 
of the inherent stiffness of the membrane material and the 
pressure exerted by the compressed air contained in the res 
ervoir of the tissue storage container lid will ensure that the 
rubber membrane is held against the plastic disc to provide a 
fluid-tight seal, effectively keeping the preserving agent con 
tained in the receptacle during transport. 
0118 While the tissue storage container lid is twisted 
towards its second locked position, the at least two locking 
bars of the plastic disc slide into operative engagement with at 
least two locking recesses formed in the rim of the tissue 
storage container lid 7. By suitable configuration of the lock 
ing bars and/or the locking recesses (e.g., by forming Snap 
locks in either one or the other), the plastic disc may be mated 
to the tissue storage container lid. Since the plastic disc is 
removably placed over the trough 8 of the receptacle, it will 
stay attached to the tissue storage container lid when the lid is 
removed, pressing at all times against the rubber membrane to 
maintain the fluid-tight seal. 
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0119 When the tissue storage container lid has been 
twisted to its second closed position, the tissue storage con 
tainer along with the tissue samples may be sent to the 
pathologist for further analysis. 
I0120 When the pathologist desires to further evaluate the 
tissue samples, he should position the tissue storage container 
in a fume closet before removing the tissue storage container 
lid from the receptacle. While the compressed air and vapors 
of preserving agent should be gas-tightly contained within the 
tissue storage container lid by the user-activated seal, a little 
compressed air will most likely be trapped between the sur 
face of the preserving agent and the seal. Furthermore, some 
preserving agent is bound to escape in gaseous form while the 
receptacle is open. 
I0121 The pathologist should therefore leave the recep 
tacle in the fume closet while removing the net from the 
collecting unit and samples from the collecting unit tissue 
chambers, whereupon he may reseal the receptacle by replac 
ing the tissue storage container lid. 
0122. It is understood that Such a tissue storage system 
may also be adapted to function with other types of biopsy 
devices than the described multiple biopsy device. For 
instance, the individual tissue cores that are produced by 
conventional core needle devices may be placed on millipore 
paper, for example, which in turn may be placed either in the 
main compartment of the receptacle or in the net of the recep 
tacle. This will permit the operator to inject the preserving 
agent without exposure to the preserving agent. 
(0123 FIGS. 21-24 illustrate an embodiment of a tissue 
storage container, the lid of which itself constitutes a vessel 
for a preserving agent. As shown in FIG. 21, the tissue storage 
container comprises a receptacle 80 for receiving the collect 
ing unit 4 attached to a tissue storage container lid 70. The lid 
contains a Volume of a tissue preserving agent, such as for 
malin. The receptacle is partially covered by a disc 81 having 
a central opening 84 for receiving the collecting unit 4. The 
disc also includes holes 82 for receiving a volume of preserv 
ing agent released through apertures 72 provided in a lower 
portion of the lid 70, as described below. The apertures may 
optionally be closed or sealed. L-shaped projections 74 are 
provided on a rim portion of the tissue storage container lid 
70. Upon axial displacement of the collecting unit 4 into the 
receptacle 4, the L-shaped projections 74 pass through inter 
stices 85 formed in a rim portion 86 of the receptacle 80. 
Depressions 76 in the L-shaped projections may Subse 
quently engage protrusions 87 in the rim portion 86 of the 
receptacle 80, as described further below. 
0.124. In the state shown in FIG. 22, the tissue storage 
container lid 70 has been placed so that its lower rim portion 
abuts the rim portion 86 of the receptacle 80, with the collect 
ing unit 4 placed in a trough of the receptacle 80. The lid 70 
may then be twisted to the position shown in FIG. 23, i.e. to a 
first locked position, in which the holes 82 formed in the disc 
81 of the receptacle 80 are aligned with the apertures 72 
formed in the lower portion of the lid 70. As a consequence of 
twisting of the lid 70 to the position shown in FIG. 23, seals 
optionally closing the apertures 72 may be broken, e.g. rup 
tured by Suitable rupturing structure provided e.g. on an upper 
surface of the disc 81. The volume of preserving agent in the 
lid 70 is then allowed to flow into the receptacle 80. Prefer 
ably, the volume of preserving agent in the lid 70 is just 
sufficient to fill the receptacle 80 to entirely cover the tissue 
sample(s) held by the collecting unit 4. 



US 2013/02894.41 A1 

0125 Finally, the lid 70 is twisted furtheras shown in FIG. 
24 to a second locked position, in which the depressions 76 in 
the L-shaped projections 74 are engaged by the projections 87 
of the rim portions 86 of the receptacle 80. In the second 
locked position, the apertures 72 are rotated beyond the holes 
82 and hence fully covered by material of the disc 81, so that 
the preserving agent now contained in the vessel 80 is pre 
vented from flowing back into the lid 70. 
0126 While this invention is susceptible of embodiment 
in many different forms, there is shown in the drawings and 
will herein be described in detail preferred embodiments of 
the invention with the understanding that the present disclo 
Sure is to be considered as an exemplification of the principles 
of the invention and is not intended to limit the broad aspect 
of the invention to the embodiments illustrated. 

1. A tissue handling system, comprising: 
a biopsy device having an invasive unit with tissue-receiv 

ing components and tissue-severing components config 
ured for harvesting and bringing at least one tissue 
sample to a point outside the body of a patient; 

a tissue collecting device configured to be brought in 
detachable operative engagement with the tissue-receiv 
ing components of the biopsy device, wherein when So 
engaged is configured to receive the at least one tissue 
sample from the tissue-receiving components of the 
biopsy device; and 

a tissue storage container separate from the biopsy device, 
the tissue storage container configured to connect to the 
tissue collecting device after the tissue collecting device 
is detached from the biopsy device, the tissue storage 
container configured to receive the at least one tissue 
sample from the tissue collecting device. 

2-24. (canceled) 
25. The tissue handling system of claim 1, further compris 

ing a vessel configured to couple to the tissue storage con 
tainer, the vessel configured to contain a preserving agent for 
delivery to the tissue storage container. 

26. The tissue handling system of claim 1, further compris 
ing a vessel that contains a preserving agent, the vessel con 
figured as a lid to couple to the tissue collecting device and 
configured to seal against the tissue storage container and 
release the preserving agent into the tissue storage container. 

27. The tissue handling system of claim 1, further compris 
ing a vessel that contains a preserving agent, wherein the 
tissue storage container and the vessel comprise a connecting 
structure for gas-tightly connecting the vessel to the tissue 
storage container, and wherein the preserving agent is 
released as a consequence of the connecting of the vessel to 
the tissue storage container. 

28. The tissue handling system of claim 1, wherein the 
tissue storage container is configured to receive the entire 
tissue collecting device. 

29. The tissue handling system of claim 1, wherein the 
biopsy device comprises a disposable unit, the tissue collect 
ing device configured for operative engagement with the dis 
posable unit, the tissue collecting device being stepwise rotat 
able about a central axis. 

30. A tissue handling system, comprising: 
a biopsy device having a housing with a housing cavity, an 

invasive unit with tissue-receiving components, and tis 
Sue-severing components configured for harvesting and 
bringing at least one tissue sample to a point outside the 
body of a patient; 
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a tissue collecting device configured to be removably 
mounted to the biopsy device and configured for detach 
able operative engagement with the tissue-receiving 
components of the biopsy device, the tissue collecting 
device having a collecting unit configured to be mounted 
in the housing cavity of the biopsy device and configured 
to receive the at least one tissue sample during a biopsy 
procedure; and 

a tissue storage container separate from the biopsy device 
configured to removably mount the tissue collecting 
device after the tissue collecting device is removed from 
the biopsy device following the biopsy procedure, the 
tissue storage container having a trough configured to 
receive therein the collecting unit of the tissue collecting 
device that contains the at least one tissue sample. 

31. The tissue handling system of claim 30, wherein the 
collecting unit includes a plurality of individual tissue Cham 
bers, and wherein the tissue collecting device is configured to 
facilitate sequentially removing, from the tissue-receiving 
components of the biopsy device, a plurality of individual 
tissue samples as they are excised from the body of the patient 
and temporarily store the tissue samples in respective indi 
vidual tissue chambers. 

32. The tissue handling system of claim 30, wherein the 
collecting unit includes a chamber, and wherein the tissue 
collecting device is configured to facilitate sequentially 
removing, from the tissue-receiving components of the 
biopsy device, a plurality of individual tissues samples as they 
are excised from the body of the patient and temporarily store 
the tissue samples in one single bulk in said chamber. 

33. The tissue handling system of claim 30, wherein the 
biopsy device comprises a disposable unit, the tissue collect 
ing device is configured for operative engagement with the 
disposable unit, and the tissue collecting device is stepwise 
rotatable about a central axis. 

34. The tissue handling system of claim 30, further com 
prising a vessel configured for coupling to be the tissue stor 
age container, the vessel configured to contain a preserving 
agent for delivery to the tissue storage container. 

35. The tissue handling system of claim 30, comprising a 
vessel adapted to contain a preserving agent and configured to 
be coupled to the tissue storage container to facilitate transfer 
of the preserving agent to the trough of the tissue storage 
container. 

36. The tissue handling system of claim 35, comprising: 
a disk positioned over the trough of the tissue storage 

container, the disk having a plurality of holes; and 
wherein the vessel is a storage container lid configured for 

connection to the tissue collecting device, the storage 
container lid having a plurality of apertures, and the 
storage container lid has a compartment for storing the 
preserving agent, and 

wherein the compartment is closed by a liquid and gas tight 
closure when the storage container lid is coupled to the 
tissue storage container and the plurality of apertures 
and the plurality of holes are not in alignment, said 
closure being configured to be released when the storage 
container lid is rotated relative to the tissue storage con 
tainer to align the plurality of apertures and the plurality 
of holes. 

37. The tissue handling system of claim 35, wherein the 
tissue storage container and the vessel comprise a connecting 
structure for gas-tightly mating the vessel to the tissue storage 
container, and wherein the connecting structure is configured 
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to facilitate release of the preserving agent as a consequence 
of rotating the vessel relative to the tissue storage container. 

38. The tissue handling system of claim 35, wherein the 
vessel is comprised in a lid configured to couple to the tissue 
collecting device and configured to close the tissue storage 
container and Suspend the collecting unit in the trough. 

39. The tissue handling system of claim 38, wherein the lid 
is configured for attachment to the tissue storage container in 
Such away that a first attachmentaction establishes a gas tight 
coupling of the vessel to the tissue storage container, and a 
second attachment action facilitates release of the preserving 
agent, the tissue storage container and the lid being arranged 
Such that the second attachment action cannot occur prior to 
the first attachment action. 

40. The tissue handling system of claim 35, wherein the 
vessel has a compartment for storing the preserving agent, 
and wherein the compartment is closed by a liquid and gas 
tight closure, said closure being releasable when the vessel is 
mated or coupled to the tissue storage container. 

41. A method of handling at least one tissue sample har 
Vested during a biopsy procedure, the method comprising: 

providing a biopsy device having tissue-receiving compo 
nents and a housing cavity, and having a tissue collecting 
device configured to be removably mounted to the 
biopsy device and configured for detachable operative 
engagement with the tissue-receiving components of the 
biopsy device and having a collecting unit configured to 
be mounted in the housing cavity and configured to 
receive the at least one tissue sample during the biopsy 
procedure; 

detachably engaging the tissue collecting device to said 
tissue-receiving components and mounting the collect 
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ing unit of the tissue collecting device in the housing 
cavity to receive the at least one tissue sample during a 
biopsy procedure; 

performing the biopsy procedure to collect the at least one 
tissue sample in the collecting unit of the tissue collect 
ing device; 

removing the tissue collecting device having the collecting 
unit that contains the at least one tissue sample from the 
biopsy device; and 

mounting the tissue collecting device removed from the 
biopsy device to a tissue storage container separate from 
the biopsy device, with the collecting unit of the tissue 
collecting device that contains the at least one tissue 
sample being mounted in a trough of the tissue storage 
container. 

42. The method of claim 41, further comprising: 
gas-tightly coupling a vessel containing a Volume of a 

preserving agent to the tissue storage container, and 
transferring the Volume of preserving agent from the vessel 

to the trough of the tissue storage container, when the 
vessel is gas-tightly coupled to the tissue storage con 
tainer. 

43. A method of claim 42, wherein the vessel has a plurality 
of apertures and has a compartment for storing the preserving 
agent and the tissue storage container has a plurality of holes, 
and wherein the compartment is closed by a liquid and gas 
tight closure formed by the vessel and the tissue storage 
container, and wherein said closure is released from a closed 
condition to an open condition, when the vessel is mated to 
the tissue storage container and the plurality of apertures are 
aligned with the plurality of holes, and wherein the closure is 
caused to be released as a consequence of mating the vessel to 
the tissue storage container. 
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