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(57) ABSTRACT

The invention relates to a sample collection kit (100) for
collecting plant samples, in particular algae samples for
biomedical applications, which sample collection kit com-
prises at least one sample container for holding plant
samples, a plurality of sensors, by means of which sample
data can be captured, a data-recording apparatus for record-
ing the sample data, an arrangement of tools, which has
collection tools designed for harvesting the plant samples
and processing tools designed for processing the plant
samples, an arrangement of devices, which has auxiliary
devices that can be used in the collection, transport, and
processing of the plant samples, a container apparatus (70),
which is designed to hold the arrangement of tools and the
arrangement of devices in isolation from the environment,
and identification markings (80), which contain identifica-
tion data and are applied to the at least one sample container
(70) to the collection tools, and to the processing tools. The
invention further relates to a sample collection method.
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SAMPLE COLLECTION KIT AND METHOD
FOR COLLECTING PLANT SAMPLES, IN
PARTICULAR ALGAE SAMPLES

[0001] The invention relates to a sample collection kit
which is adapted for collecting plant samples, in particular
for collecting algae samples for biomedical applications.
The invention further relates to a method for collecting plant
samples using the sample collection kit. Applications of the
invention include obtaining plant extracts, in particular for
biomedical applications, e.g. obtaining alginate granulate.
[0002] Alginate is a polysaccharide which is obtained
from marine algae and has numerous applications in chemi-
cal engineering, food technology and biomedicine. In bio-
medicine, alginate is used e.g. to produce implants. High
demands in terms of the biofunctionality (in particular
biocompatibility), purity and stability are placed on implants
for medical applications, e.g. for use in human implant
recipients. It is generally known, in order to satisfy these
requirements, to subject alginates to predetermined cleaning
processes in order to minimize fluctuations in the composi-
tion. It is furthermore known from DE 10 2005 040 872 B3
to document the collection location (geographic location of
algae harvesting) and sample data from the collection loca-
tion and from the transport of the algae to the consumer in
order to minimize fluctuations in the biofunctionality of the
alginates obtained from the algae.

[0003] Algae harvesting has hitherto been carried out
manually by fishermen with reusable tools. The fishermen
also perform initial preparation of the collected algae and,
where applicable, drying. After harvesting, the collected
algae are sent in a sample container, which can be provided
e.g. according to DE 10 2005 040 872 B3 with sensors and
a data logger, to the consumer, by whom the alginate is
obtained from the dried algae, e.g. for the production of an
implant.

[0004] It has, however, been shown in practice that alg-
inates, even if their collection and transport conditions are
documented, can have undesirable fluctuations in biofunc-
tionality. The approval of plant products for medical appli-
cations are furthermore linked to strict conditions, in par-
ticular guidelines for quality assurance of the production
processes and environment (e.g. GMP, “Good Manufactur-
ing Practice”) which, as a result of the previous harvesting
and transport conditions, can only be satisfied with difficulty
and with reduced reliability.

[0005] The stated problems not only arise in the collection
of algae and the obtaining of alginate, but also in the
collection of other plant samples, e.g. for the production of
active ingredients.

[0006] The objective of the invention is to provide an
improved sample collection kit and an improved method for
collecting plant samples, in particular algae samples, with
which disadvantages of conventional techniques are
avoided. The sample collection kit and the method should in
particular enable the obtaining of alginate with increased
reliability and reproducibility of the collection and process-
ing of algae, improved reproducibility of the composition
and/or reduced fluctuations in biofunctionality. The satisfac-
tion of standards for quality assurance, such as e.g. GMP
standards, should furthermore be improved.

[0007] These objectives are solved by a sample collection
kit and a method for collecting plant samples with the
features of the independent claims. Advantageous embodi-
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ments and applications of the invention will become appar-
ent from the dependent claims.

[0008] According to a first general aspect of the invention,
the above-mentioned objective is solved by a sample col-
lection kit which is adapted to collect plant samples, in
particular algae samples, and which contains a sensor
arrangement with several sensors for the detection of sample
data, working equipment, for the primary collection (har-
vesting), transport and processing of the plant samples, e.g.
to obtain a plant extract, and identification markings with
identification data of the working equipment.

[0009] The sample collection kit is advantageously suit-
able for all phases from the collection of plant samples to the
obtaining of the plant extract. All the working equipment, in
particular tools and auxiliary devices, which is required up
until production of the plant extract is preferably contained
in the sample collection kit and at least the tools can be
identified by means of the identification marking. This
makes it possible to provide the plant extract together with
sample data and identification data which enable full char-
acterization of the collection and production method of the
plant extract. The individual steps of the collection, transport
and processing of the plant samples are furthermore stan-
dardized by the provision of working equipment so that
fluctuations in the properties of the collected plant samples
and the plant extract created or substances obtained from
this, in particular fluctuations in biofunctionality, are
reduced. If contamination or errors become apparent when
using the plant samples obtained with the sample collection
kit, their causes can, as a result of the complete sample data
and identification data, be traced back even to the collection
of the plant samples.

[0010] The sample collection kit generally represents a set
of the working equipment for the collection, transport and
processing of the plant samples. In detail, the sample col-
lection kit comprises at least one sample container for
receiving the plant samples. The sample container is pref-
erably adapted for liquid-impervious receiving of plant
samples and comprises e.g. a bag composed of a plastic film.
The sample container advantageously offers maintenance of
the moist milieu and protection against the penetration of
undesirable foreign substances during transport.

[0011] The sample collection kit further comprises the
sensor arrangement with several sensors, with which sample
data, which represent the properties of the collected plant
samples or the type of sample collection, in particular
physical and/or chemical properties of the plant samples
and/or physical and/or chemical conditions of the collection,
transport and processing of the plant sample, can be
detected, and a data-recording device (with at least one data
logger) which is adapted to record the sample data. The
data-recording device can comprise a data logger which is
connected fixedly to the sample collection kit and one or
more data loggers which are provided for connection to
sample containers in the sample collection kit in order to
record data during transport.

[0012] The sample collection kit advantageously com-
prises a tool arrangement which contains collection tools
and processing tools. The collection tools are adapted for
harvesting of the plant samples. Standardized collection
tools are advantageously provided to the user, such as to the
fisherman e.g. in the case of the collection of algae, as a
result of which the conditions of the collection of the plant
samples are standardized. The processing tools are adapted
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for processing, in particular obtaining extract, of the plant
samples at a processing location which is separate from the
natural collection location, in particular in a processing
laboratory. The processing tools comprise the working
equipment and utensils of the user of the sample collection
kit which act on the plant samples during processing. As a
result of the specification of the processing tools, as in the
case of the collection tools, the advantage of a standardized
and reproducible processing up to obtaining of the plant
extract is obtained. The collection tools and the processing
tools are preferably single-use working equipment which is
used on a one-off basis to collect and process the plant
samples of a joint batch.

[0013] The sample collection kit furthermore advanta-
geously comprises a device arrangement with auxiliary
devices which can be used in the collection, transport and
processing of the plant samples and are configured in
particular for a documentation of physical and/or chemical
conditions during these steps.

[0014] The sample collection kit furthermore comprises a
container device for receiving the collection tools, process-
ing tools and the auxiliary devices in a state isolated from the
surroundings. The container device, which preferably has a
modular structure, forms a packaging of the sample collec-
tion kit. The container device advantageously provides pro-
tection of the working equipment prior to use of the sample
collection kit and a defined arrangement of the working
equipment, as a result of which the use of the sample
collection kit is simplified e.g. by specifying a sequence of
the use of collection or processing tools.

[0015] According to a second general aspect of the inven-
tion, the abovementioned objective is solved by a sample
collection method for collecting plant samples in the case of
which the sample collection kit according to the first general
aspect of the invention is used. The sample collection
method comprises the collection of plant samples at a
natural sample collection location using collection tools,
wherein the plant samples are transferred into the at least one
sample container and sample data are recorded. The trans-
port of the at least one sample container and the sample
processing kit to a processing laboratory is subsequently
carried out, wherein, during transport, the sample data are
supplemented with data about the physical and/or chemical
conditions of transport, in particular the transport route and
the duration of transport. The production of a plant extract
is subsequently carried out in the processing laboratory
using the processing tools. During processing, the sample
data are supplemented with information about the physical
and/or chemical conditions of the processing. Finally, the
finished plant extract is provided together with a data set
which comprises the sample data and the identification data
of the sample collection kit.

[0016] As a result of the invention, the harvesting and
preparation process of plant samples, in particular of algae,
is advantageously significantly improved in relation to the
purity of the plant extract and the documentation and
traceability of the individual method steps. The inventors
have found that fluctuations in the biofunctionality of plant
samples, which were obtained with conventional techniques,
as a result of contaminations of the working equipment,
potentially reused or inadequately cleaned tools, undefined
and inadequately documented parameters of the overall
process (harvesting location, harvesting time, transport time,
physical and/or chemical environmental parameters, etc.)
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and the use of non-standardized working equipment was
impaired. In contrast to the conventional techniques, the
sample collection kit advantageously simplifies the produc-
tion of material with reproducible properties. An important
advantage of the sample collection kit recognized by the
inventors furthermore lies in the fact that all the required
working equipment for sample collection and processing can
be accommodated in the sample collection kit and the
sample collection kit can still be manually handled, in
particular can be carried manually by a user. This advantage
is important in particular for obtaining alginate under
extreme environmental conditions e.g. on the open seas or in
breakers.

[0017] The sample collection kit preferably represents a
set of working equipment for complete single use of the
tools and consumables. Auxiliary devices, such as e.g.
documentation devices, in particular satellite receivers,
clocks, communication devices, lamp and sensors can, how-
ever, be provided for single use or multiple use.

[0018] Further advantages of the invention lie in the fact
that the sample collection kit represents a defined initial state
for the collection of the plant samples and the use of the
sample collection kit is associated with a gain in time for the
user. The invention enables clear labelling of the entire
sample collection kit and all of the working equipment and
materials packed therein. This advantageously ensures com-
plete traceability of all the kit components.

[0019] A further advantage of the sample collection kit lies
in the increased safety for the user since he is working with
standardized, new, tested tools and is optionally provided
with an emergency system (communication device, first aid
box) by the sample collection kit.

[0020] According to a preferred embodiment of the inven-
tion, the sample collection kit furthermore contains consum-
ables which can be used in harvesting and processing the
plant samples. The consumables comprise, for example,
water, disinfectant and/or test substances, e.g. to detect
foreign substances. As a result of the provision of the
consumables with the sample collection kit, the reliability
and reproducibility of the individual working steps are
advantageously improved.

[0021] According to a further preferred embodiment of the
sample collection kit, the container device is adapted to
receive the collection tools and the processing tools prior to
the start of the harvesting of the plant samples in a sterile
state. The collection tools and the processing tools are
received in a manner which is materially separated from the
surroundings in the container device. The container device is
preferably provided with a seal which is only intended to be
destroyed at the start of the harvest.

[0022] The container device of the sample collection kit is
particularly preferably constructed from several container
modules which comprise a harvesting module, a documen-
tation module and a processing module. Each container
module represents a separate, sealed-off container which
contains all the working equipment for the individual phases
of collection and processing and/or the auxiliary devices.
The harvesting module is configured to receive the collec-
tion tools. The harvesting module contains receiving ele-
ments which are adapted to the number, size and form of the
required collection tools. An unintentional receiving of
unsuitable collection tools is advantageously avoided. The
processing module is configured to receive the processing
tools. Even in the case of the processing tools, specific
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receiving elements are provided in the processing module,
as a result of which the use of unsuitable processing tools is
avoided. The documentation module preferably contains the
auxiliary devices which are used, where necessary, in the
collection and processing of the plant samples.

[0023] According to a further advantageous feature of the
invention, the container device can be provided with a
charging interface via which electrically operated auxiliary
devices of the sample collection kit and optionally also
electrically operated tools can be supplied with an electric
charging current. Various possibilities of the electric current
supply are advantageously available. For example, a wire-
less, inductive energy supply or a wired energy supply can
be provided. The charging interface particularly preferably
comprises a charging socket which is arranged for receiving
the plug of a charging cable on an outer side of the container
device. The sample collection kit can advantageously be
electrically charged without the container device having to
be opened so that the sterility of the working equipment can
be maintained during charging.

[0024] The container device can furthermore be provided
with a wireless or wired data interface via which an
exchange of data between the data-recording device and an
external control device, e.g. an external computer, is carried
out.

[0025] According to a further advantageous embodiment
of the invention, the collection tools can be arranged in the
harvesting module and the processing tools can be arranged
in the processing module next to one another so that they
form a row according to the sequence of use of the respec-
tive tools in the collection and processing of the plant
samples. The harvesting module and the processing module
provide the tools according to the procedure of the method
according to the invention as a working procedure, as a
result of which the reliability and reproducibility of the use
of the sample collection kit are advantageously improved.

[0026] Alternatively or additionally, the harvesting mod-
ule can be provided with a release device which enables an
opening of the harvesting module exclusively at a predeter-
mined geographical sample collection location and other-
wise blocks a closure of the harvesting module. The release
device and its operation can be realized, for example, as
described in DE 10 2005 040 872 B3.

[0027] Further advantages for use of the sample collection
kit are achieved if the container modules are connected
detachably to one another. To this end, the container mod-
ules are preferably provided on their outer sides with com-
patible connection elements, e.g. latching elements. The
sample collection kit comprises, for example, a stack of
assembled container modules. If the container modules have
carrier grips, advantages arise for the handling of the sample
collection kit and the individual container modules during
the phases of collection, transport and processing of the
plant samples. The container modules preferably have the
same form and size so that the combinability of the container
modules in order to create sample collection kits for various
takes is simplified.

[0028] According to a further, particularly advantageous
embodiment of the invention, the container modules have in
each case a holding platform with receiving elements, e.g. a
hard foam bed with receiving elements suitable for receiving
the working equipment of the sample collection kit, in
particular the collection and processing tools. A transport of
the tools in the load-fixed state is thus advantageously
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enabled, the safety of the user is improved and the potential
absence of a tool can be more easily recognized. Positive-
locking receiving elements, the form of which is adapted to
the form of the working equipment, are particularly prefer-
ably provided.

[0029] If the container device is provided with several
container modules, the charging interface is preferably pro-
vided on the documentation module since this contains
electrically operated auxiliary devices. Alternatively, par-
ticularly in the case of an electric connection of the container
modules and/or the use of electrically operated tools and/or
receiving auxiliary devices in the other modules, the charg-
ing interface can be provided on another container module.
[0030] The container device can furthermore advanta-
geously be provided with an emergency module which
contains medical aids for the user of the sample collection
kit. The emergency module (first aid box) is preferably
configured for coupling to the other container modules, in
particular integration into the stack of container modules.
[0031] The working equipment and sensors in the sample
collection kit can advantageously be selected as a function
of'the concrete task, particularly in the case of collection and
processing of algae. The components are preferably pro-
vided with at least one of the following features. The sensors
preferably comprise at least one temperature sensor, at least
one moisture sensor, at least one UV sensor and/or at least
one salinity sensor.

[0032] The temperature during the collection of the plant
samples, during transport and optionally also during pro-
cessing can be measured with the temperature sensor. The
measured temperature values are stored as sample data by
the data-recording device.

[0033] The moisture sensor is preferably provided for
detecting moisture in the surroundings of the collected plant
samples in the sample container. Each sample container is
preferably provided with a moisture sensor. The moisture
data detected with the moisture sensor are also stored as
sample data during collection of the plant samples and their
transport with the data-recording device. The moisture sen-
sor advantageously enables detection of damage to the
sample container during transport. If the sample container is
damaged, the plant samples dry out, which is apparent in the
recorded moisture data.

[0034] The UV sensor is a radiation sensor, with which
natural UV radiation is detected during the collection of the
plant samples and their transport. The UV sensor is prefer-
ably also coupled to the sample container in order to also
detect the UV exposure of the collected plant samples during
transport.

[0035] The salinity sensor is adapted for detection of the
salt content of the sea at the collection location and/or the
collected plant samples. The salinity data stored during
collection and transport enable a characterization of the
plant samples and the detection of any penetration of foreign
substances.

[0036] The collection tools of the sample collection kit
preferably comprise at least one collection net (e.g.

[0037] dip net to collect algae), at least one harvesting
knife, a thickness measurement device, e.g. a sliding caliper,
for detection of the thicknesses of the collected plants (e.g.
the algae stalks), and sample bottles for receiving reference
samples, e.g. environmental samples, such as sea water from
the surroundings of the collected algae.
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[0038] The processing tools comprise peeling knives, a
cutting board, and protective clothing for the user of the
sample collection kit, in particular during processing in the
processing laboratory, such as e.g. a hood, gloves, a mouth
guard and a protective coat, and/or cleaning devices, such as
e.g. a cleaning brush. An intake filter for receiving dried
plant components after a drying process can furthermore be
provided as a processing tool.

[0039] The auxiliary devices in the sample collection kit
preferably comprise a satellite receiver, a camera, a clock,
and/or recording means for written documentation. Condi-
tions of the harvesting of the plant samples, such as e.g.
mussels adhering to algae, can advantageously be docu-
mented with the camera.

[0040] According to a further advantageous embodiment
of the invention, at least one of the collection tools and/or the
processing tools can be provided with a use indicator which
is adapted to display tool use. The use indicator, in particular
a water sensor, is arranged on a surface of the respective
tool. In the case of a chemically operated use indicator, a
chemical indicator is provided which responds e.g. to con-
tact with water. In the event that the tool comes into contact
with water, the use indicator becomes discolored so that it is
apparent for the user whether the relevant tool has already
been used. In the case of an electronically operated use
indicator, an electronic circuit is provided which undergoes
a change in state which can be read out electronically in the
event of contact e.g. with water.

[0041] Detection of the performed use of tools can fur-
thermore be used for a locking of the data-recording device.
The at least one data logger can be configured for write
protection which is activated as soon as a last tool was used
in a specific working procedure.

[0042] Alternatively or additionally, at least one of the
collection tools and/or the processing tools can have a
chemical sensor which is adapted to detect substances which
are foreign to the plant, e.g. animal protein in particular from
microorganisms, marine animals or excrement, or inorganic
compounds or environmental poisons, in the plant sample.
Contaminations of the plant sample can advantageously be
determined with the chemical sensor, based e.g. on a change
in color.

[0043] During the sample collection method according to
the invention, the plant extract obtained after the processing
of the plant sample is preferably packed into an extract
container which is provided with the identification data of
the sample collection kit and the sample data. The combi-
nation of the plant extract and the identification and sample
data is advantageously maintained during further use at the
consumer, e.g. at the manufacturer of the implant.

[0044] One of the container modules of the sample col-
lection kit is particularly preferably used to receive the
extract container for transport back from the processing
laboratory to the consumer. The data-recording device can
also be sent together with the extract container to the
consumer with the processing module.

[0045] Further details and advantages of the invention will
be described below with reference to the enclosed drawings.
In the drawings:

[0046] FIG. 1: shows a schematic perspective view of an
embodiment of the sample collection kit according to the
invention with a stack of several container modules;
[0047] FIG. 2: shows a schematic illustration of the con-
tent of a harvesting module of the sample collection kit;
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[0048] FIG. 3: shows a schematic illustration of the con-
tent of a documentation module of the sample collection kit;
and

[0049] FIG. 4: shows a schematic illustration of the con-
tent of the processing module of the sample collection kit.
[0050] Features of preferred embodiments of the invention
are described in the following with reference by way of
example to a sample collection kit for the collection of algae
samples for the production of alginate. The algae samples
are preferably obtained from macroalgae, in particular from
the algae type Laminaria. The implementation of the inven-
tion is, however, not restricted to this example, rather is
correspondingly possible with other plant samples. The
working equipment for the collection of algae samples
which is contained in the sample collection kit is cited by
way of example. The implementation of the invention is not
restricted to the application of the concretely stated tools and
auxiliary devices, rather can be realized with modified
working equipment which is adapted to the concrete appli-
cation. In particular, the container modules shown in FIGS.
2 to 4 can alternatively or additionally be provided with parts
from the list provided below of working equipment. Details
of the collection and processing of algae samples and the
selection of suitable types of algae are not explained below
in so far as they are known per se and commonplace.
[0051] The embodiment shown of sample collection kit
100 according to the invention can be modified and/or
supplemented in order to improve the safety of correct use.
In particular, sample collection kit 100 can be provided with
an apparatus for access control, e.g. a lock which can be
released wirelessly, in particular by means of a transponder
or RFID chip, or activated with a key (combination lock or
mechanical key), a monitoring apparatus to detect the com-
pleteness of the batch, e.g. with space sensors at individual
receiving elements in the container modules, and/or a dis-
play device to display the operating state, e.g. charging state,
of sample collection kit 100.

[0052] FIG. 1 shows a schematic perspective view of a
preferred embodiment of sample collection kit 100 accord-
ing to the invention (algae kit), wherein the container device
70 thereof comprises a stack of several container modules
71, 72,73 and an emergency module 78. Container modules
71, 72, 73 are, in the closed state, coupled via connection
elements 77 which are complementary to one another and
which are arranged on the outer sides of container modules
71, 72, 73. The container modules comprise a harvesting
module 71 (see FIG. 2), a documentation module 72 (see
FIG. 3) and a processing module 73 (see FIG. 4). Container
modules 71, 72, 73 are labelled graphically and/or textually
(e.g. 71: “SEA”, 72: “DOC”, 73: “LAB”, 78: “SOS”) in
accordance with their function and equipment.

[0053] Each of container modules 71, 72, 73 is a case
(trunk), e.g. composed of plastic and/or metal, with a base
part 71A and a cover part 71B which are connected to one
another via hinges. In the closed state, container modules 71,
72, 73 are closed on all sides so that their inner space is
materially separated from the surroundings and can be
provided in a sterile state up until first opening. Carrier grips
75 on end sides and/or cover parts 71B are adapted for
manual transport of container modules 71, 72, 73 individu-
ally or in combination.

[0054] Identification markings 80 on the outer sides of
container modules 71, 72, 73 comprise water-resistant mark-
ings, e.g. bar codes, QR codes, wirelessly readable memo-
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ries, in particular transponders, and/or sequences of charac-
ters composed of numbers and/or letters which contain
identification data of sample collection kit 100. The working
equipment which is brought together in sample collection kit
100 and can be removed from the container modules is
provided with identification markings 80 of the same or a
modified type which contain the same identification data of
sample collection kit 100.

[0055] Documentation module 72 is, on its outer surface
of the respective base part, provided with a charging inter-
face 74 in the form of a charging socket (e.g. cold-device
plug socket) via which electrically operated auxiliary
devices (e.g. satellite receivers, mobile telephone) in docu-
mentation module 72 can be supplied with electric charging
current via an internal charging device. It is thus ensured that
all the devices can be made ready for operation at harvesting
without damaging the seal of sample collection kit 100. A
data interface 79 via which data from an internal data-
recording device can be read is furthermore provided on
documentation module 72.

[0056] FIG. 2 shows the harvesting module 71 of sample
collection kit 100 schematically in the opened state with a
top view onto base part 71A and cover part 71B. A holding
platform 76 with receiving elements 76A for collection tools
41, 42, . . ., which are used to harvest algae samples is
provided in base part 71A for sample containers 10. Holding
platform 76 is an adapted positive-locking hard foam bed in
which receiving elements 76 A are formed as recesses with
the outer form of the individual components. Harvesting
module 71 furthermore contains a schematically shown
release device 71C which is coupled to a satellite receiver
and blocks a closure of harvesting module 71 until harvest-
ing module 71 is located at a predetermined geographic
sample collection location.

[0057] The collection tools in base part 71 A comprise two
harvesting knives 42, a thickness measuring device 43,
marking elements 44, a rinsing or spray bottle 45, two
sample bottles 46 and film material 47. Harvesting knives 42
are, for example, shown with use indicators 42A which have
e.g. a change in color in the case of contact of harvesting
knives 42 with water. Harvesting knives 42 can furthermore
be provided with chemical sensors in order to detect foreign
substances. Thickness measurement device 43 is aruler or a
slide rule with which the thickness of the harvested algae
samples is measured. The measured thicknesses are captured
with the recording means for written documentation in
documentation module 72. Marking elements 44 are bands
which bear in each case an identification marking with the
identification data of sample collection kit 100 and are
provided for fixing on sample containers 10. Marking ele-
ments 44 can advantageously simultaneously be provided
for a closure of sample containers 10. Rinsing bottle 45
contains salt-free or saline water for rinsing the harvested
algae samples prior to these being received in one of sample
containers 10. Using sample bottles 46, environmental
samples, e.g. water samples, can be taken at the harvesting
location and transported jointly with the harvested algae
samples to the processing laboratory. Film material 47 is
provided as an auxiliary material, e.g. for packaging pur-
poses. The collection tools in cover part 71B comprise two
collection nets 41 for harvesting the algae samples from the
sea water.

[0058] Documentation module 72 shown schematically in
the opened state in FIG. 3 has, in base part 72A, a holding
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platform 76 with receiving elements 76A for auxiliary
devices 61, 62, . . . , in particular for documentation
purposes, and, in cover part 72B, a compartment 72C for
recording means 64 for written documentation, e.g. a writing
pad.

[0059] The auxiliary devices in base part 71A comprise at
least one satellite receiver 61, a camera 62, a clock 63, a
mobile telephone 65, printed operating instructions 66, a
writing device 67, a charging device 68 and protective
clothing 69 for the user of sample collection kit 100.
Charging device 68 is on one hand connected to charging
interface 74 and on the other hand can be coupled to the
electrically operated auxiliary devices with electric accumu-
lators via charging cables (not represented). Protective
clothing 69 comprises, for example, a hood or a hair net,
mouth protection and gloves for the user during processing
of the algae samples and the production of alginate granu-
late.

[0060] A sensor arrangement with several schematically
shown sensors 21, 22, . . . and a data-recording device 30
(data logger) for recording sample data are furthermore
arranged in base part 71A. Data-recording device 30 is
connected to data interface 79. Further data loggers (not
shown) are provided for connection to sensors and for
insertion into sample containers 10 with algae samples after
harvesting during transport to the processing laboratory.
[0061] Sensors 21,22, . .. comprise e.g. moisture sensors
21 for moisture measurement in sample containers 10 after
harvesting and during transport, a temperature sensor 22 for
air and/or water temperature measurement during use of
sample collection kit 100, UV sensors 23 for UV radiation
measurement at sample containers 10 after harvesting and
during transport and/or a salinity sensor 24.

[0062] In modified embodiments of the invention, other or
further auxiliary devices can be contained in documentation
module 72 or other container modules. For example, data-
recording device 30 can be replaced by a computer, and/or
components 61, 62, 63 and 65 and data-recording device 30
can be integrated in a common device, such as a microcom-
puter or a smart phone. Alternatively or additionally, further
sensors can be provided for capturing weather data, the
chlorophyll concentration of the algae samples or morpho-
logical data of the algae samples. Moreover, several satellite
receivers 61 can be provided which are arranged in sample
containers 10 during transport of the algae samples.

[0063] According to FIG. 4, processing module 73 com-
prises, in base part 73A, two holding platforms 76.1, 76.2
with receiving elements 76 A for processing tools 51, 52, . .
. and optionally further auxiliary devices and, in cover part
73B, a compartment 73C for further recording means 64 for
written documentation or written operating instructions.
Retaining platforms 76.1, 76.2 form two partially overlap-
ping planes with different processing tools 51, 52, . . ..
[0064] The processing tools comprise e.g. two peeling
knives and/or cleavers 51, a cutting board 52, filter material
53, reservoir container 54 for treatment liquids, in particular
disinfectants, a cleaning device 55, in particular a brush, and
extract containers 56, 57, such as e.g. cans 56 and bags 57.
Peeling knives and/or cleavers 51 are shown by way of
example with chemical sensors 51A for the detection of
foreign substances, which have e.g. a change in color in the
presence of animal protein in the plant samples. Peeling
knives and/or cleavers 51 can furthermore be provided with
use indicators.
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[0065] In one concrete exemplary embodiment, sample
collection kit 100 has a content according to the following
list of working equipment:

[0066] 1 printed operating instructions 66,

[0067] 6 labels with identification markings 80,

[0068] 5 address labels for dispatch to the consumer,

[0069] 8 UV-resistant plastic bags as sample container
10,

[0070] 9 marking elements 44 in each case with a bar

code which contains the identification data,

[0071] 1 thermometer (min-max),
[0072] 19 pairs of single-use gloves,
[0073] 1 spray bottle 45 (volume 1 1),
[0074] 1 g disinfectant, e.g. Micropur,
[0075] 1 rubbish bag,
[0076] 3 closable test sample tubes 46 (50 ml),
[0077] 1 collection net 41 (with carabiner hooks),
[0078] 1 harvesting knife 42,
[0079] 1 cleaver (length of blade 15 cm),
[0080] 1 reference model for determination of size,
[0081] 1 satellite receiver 61,
[0082] 1 mobile telephone,
[0083] 2 data loggers,
[0084] 1 digital camera,
[0085] 1 clock with alarm/wakeup function,
[0086] 1 clipboard of AS format as a writing pad,
[0087] 1 writing device 67,
[0088] 4 laboratory coats of various sizes,
[0089] 8 hair nets,
[0090] 8 face masks,
[0091] 1 hand brush 55,
[0092] 1 cutting board 52 (30 cmx22 cm),
[0093] 2 peeling knives 51,
[0094] 12 extract bags 57 of various sizes,
[0095] 1 filter 53, and
[0096] 1 minute book 64.
[0097] The collection and processing of algae samples to

obtain alginate extract comprise e.g. the following steps.
[0098] Sample collection kit 100 is loaded prior to the
harvesting phase at the coast or on the open seas. During
harvesting, continuous time measurement in the process
(clock), ongoing disinfection (e.g. with Micropur), ongoing
handwritten documentation (clipboard, writing device, min-
ute book) take place. After preparation of solutions with tap
water, starting of the data loggers, actual harvesting (fishing
out the algae, use of harvesting knife and net), cutting of the
algae and size measurement (measuring device, thickness
measuring device) are carried out. Disinfection of the algae
samples (e.g. with Micropur) and packaging of the algae
samples in light-protected sample containers 10 (bags,
closed with marking elements 44 and provided with data
loggers, satellite receivers) subsequently follow. Water
samples are additionally taken in sample bottles 46.
[0099] After transport onto land and to the processing
laboratory, preparation (processing) is carried out in the
laboratory. To this end, protective clothing 69 contained in
sample collection kit 100 is first put on (gloves, coat, hair
net, mouth protection). All of the data loggers are read out
from the sample containers. The algae samples are subse-
quently cleaned, wherein hand brush 55 and a micro cutter
blade are used. A cutting and a peeling of the algae, taking
of'a water sample with tap water and fine cutting of the algae
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to form algae granulate are carried out, which algae granu-
late undergoes, where applicable, a precipitation step to
obtain the alginate.

[0100] The algae granulate or alginate is dried in a drying
cabinet of the processing laboratory and removed from the
drying cabinet with a suction apparatus and filter 53. The
dried algae granulate is packed under vacuum in extract
containers 56, 57. Extract containers 56, 57 are provided
with a unique code of the sample collection kit 100 (e.g.
label with bar code) and sent together with a thermometer
(min-max) to the consumer.

[0101] The features of the invention disclosed in the above
description, the drawings and the claims can be of signifi-
cance both individually and in combination or in sub-
combination in order to achieve the invention in its various
configurations.

1. A sample collection kit which is configured for col-

lecting plant samples, comprising:

at least one sample container which is configured for
receiving plant samples,

a sensor arrangement with several sensors with which
sample data can be captured,

a data-recording device which is configured for recording
sample data,

a tool arrangement with collection tools which are con-
figured for harvesting of the plant samples, and with
processing tools which are configured for processing of
the plant samples,

a device arrangement with auxiliary devices which can be
used in collecting transporting and processing of the
plant samples,

a container device which is configured to receive the tool
arrangement and the device arrangement in a state
isolated from surroundings thereof, and

identification markings which contain identification data
and are applied to the at least one sample container, the
collection tools and the processing tools.

2. The sample collection kit according to claim 1, further

comprising

consumables which can be used in the harvesting and
processing of the plant samples.

3. The sample collection kit according to claim 1, wherein

the container device is configured to preserve a sterile
state of the collection tools and the processing tools
before harvesting of the plant samples starts.

4. The sample collection kit according to claim 1, wherein

the container device has several container modules which
comprise a harvesting module which contains the col-
lection tools, a documentation module which contains
the auxiliary devices, and a processing module which
contains the processing tools.

5. The sample collection kit according to claim 1, wherein

the container device is provided with a charging interface
via which electrically operated auxiliary devices of the
device arrangement can be supplied with electric charg-
ing current.

6. The sample collection kit according to claim 5, wherein

the charging interface comprises a charging socket which
is arranged on an outer side of the container device.

7. The sample collection kit according to claim 4, wherein

the container modules have at least one of the features:
the collection tools and the processing tools are arranged
in each case in rows next to one another in the har-
vesting module and in the processing module, wherein
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the rows correspond to a predetermined sequence of the
use of the collection tools and the processing tools in
the collection and processing of the plant samples,

the harvesting module is provided with a release appara-
tus which enables an opening of the harvesting module
exclusively at a predetermined geographical sample
collection location,

the container modules are connected detachably to one
another,

the container modules have carrier grips for manual
transport of the container modules,

the container modules have the same form and size,

the container modules have in each case at least one
holding platform with receiving elements for receiving
parts of the sample collection kit, and

the container modules have on their outer sides mutually
compatible connection elements.

8. The sample collection kit according to claim 4, wherein

the container device has an emergency module which
contains medical aid for use by users of the sample
collection kit.

9. The sample collection kit according to claim 1, which

has at least one of the features

the sensors comprise at least one of at least one tempera-
ture sensor, at least one moisture sensor, at least one
UV sensor and at least one salinity sensor,

the collection tools comprise at least one of at least one
collection net, at least one harvesting knife, a thickness
measurement device, marking elements, a flushing
bottle and at least one sample bottle,

the processing tools comprise at least one peeling knife,
at least one of at least one cleaver, a cutting block, filter
material, a reservoir container, a cleaning device and/ a
transport container, and

the auxiliary devices comprise at least one of a satellite
receiver, a camera, a clock, a mobile telephone, printed
operating instructions, a writing device, a charging
device, recording means for written documentation and
protective clothing for the user of the sample collection
kit.

10. The sample collection kit according to claim 1,

comprising at least one of the features

at least one of the collection tools and the processing tools
has a use indicator which is configured to display tool
use, and

at least one of the collection tools and the processing tools
has a chemical sensor which is configured to detect
foreign substances in the plant sample.
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11. A sample collection method for collecting plant
samples, wherein the sample collection kit according to
claim 1, is used, comprising the steps:

(a) collecting the plant samples at a natural sample
collection location, wherein the collection tools are
used, the collected plant samples are received in the at
least one sample container and the sample data are
recorded in the data-recording device,

(b) transport of the at least one sample container and the
sample collection kit to a processing laboratory,
wherein the sample data are supplemented in the data-
recording device,

(c) producing a plant extract in the processing laboratory,
wherein the processing tools are used and the sample
data are further supplemented in the data-recording
device, and

(d) providing the plant extract and a data set, comprising
the sample data and the identification data, for further
use of the plant extract.

12. The sample collection method according to claim 11,

wherein

the sample data comprise information about the collection
location, a temperature during collection, transport and
processing, and a transport route.

13. The sample collection method according to claim 11,

wherein

step (a) further comprises collecting environmental
samples from the sample collection location.

14. The sample collection method according to claim 11,

comprising at least one of the features

in step (d), the plant extract is packed in an extract
container which is provided with the identification data
of the sample collection kit and the sample data, and

in step (d), the extract container with the plant extract is
arranged in the container device and is provided for
further transport to a consumer.

15. The sample collection method according to claim 11,

wherein

the plant samples comprise algae.

16. The sample collection method according to claim 15,
in which

the plant samples comprise algae for biomedical applica-
tions.

17. The sample collection kit according to claim 1,

wherein

the sample collection kit is configured for collecting algae
samples for biomedical applications.
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