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(57) ABSTRACT

A reaction device and method provided with a reaction cell in
which, in sequence, a plurality of biological samples, liquid,
semi-liquid or mixed, of analogous or different type, are
subjected to a reaction for a determinate analysis. The device
comprises a first dispenser element which introduces a pre-
determined quantity of the biological sample inside the cell; a
plurality of microvalve dispensers, each of which nebulizes a
determinate microvolume of a desired reagent inside the cell,
wherein the type of reagent and the amount of the microvol-
ume of reagent are chosen as a function of the specific reac-
tion to be carried out, selected from a group comprising
reactions for analyses of a chemical-biological type, such as
immunological or coagulative reactions, or of a chemical-
physical type; a mixer element which mixes the biological
sample with the selected reagent; a second dispenser element
which sends to analytical measurement a determinate quan-
tity of the biological sample after reaction with the selected
reagent; washing members and discharge members, able
respectively to wash the inside of the cell and to discharge the
content of the cell, so as to prepare the cell for a subsequent
reaction; an electronic processor which commands and con-
trols, in the desired times and modes, the functioning of both
the first dispenser element which dispenses the sample, ofthe
microvalve dispensers which dispense the reagents, and of the
mixer element, and also of the second dispenser element
which sends the reacted sample for measurement, and of the
washing members and discharge members, as a function of
the type of reaction to be performed and the type of biological
sample to be analyzed, so that their functioning is synchro-
nized and automated according to pre-determined memorized
reaction programs, selectable by an operator.
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REACTION DEVICE FOR ANALYZING
BIOLOGICAL SAMPLES AND RELATIVE
METHOD

FIELD OF THE INVENTION

[0001] The present invention concerns a reaction device
and the relative method, used in an analysis apparatus for
biological samples, such as blood, liquids of the blood
(plasma, serum), cerebrospinal fluid, pleural fluid, peritoneal
fluid, pericardial fluid, amniotic fluid, seminal fluid, biologi-
cal secretions of the physiological channels (vaginal, ocular,
... ), urine, feces and other. The reaction device according to
the present invention allows to carry out one or more sequen-
tial reactions of various types, for example chemical-biologi-
cal (including coagulation), chemical-physical, immunologi-
cal, agglutination/aggregation or chemical-physical
reactions/transformations on a sample, suitably dispensed by
a dispenser device, for the subsequent measurement of the
reacted sample for the desired or required analysis, providing
the result of the analysis.

BACKGROUND OF THE INVENTION

[0002] Various types ofinstruments are known for different
types of biological samples and for different analytes.

[0003] The flow of work in a modern laboratory uses auto-
matic instruments (cell-sorters) which prepare specific con-
tainers, according to the type of sample or anticoagulant
contained in the test tubes, to be sent to the specific dedicated
instrument or dedicated reaction unit, which does the analy-
sis.

[0004] Therefore, there are dedicated instruments down-
stream of said cell-sorter which receive samples of whole
blood or, after centrifugation, samples of plasma or serum or
urine etc., and subject them to the desired reactions, prope-
deutic to the determinate analysis.

[0005] Laboratories that are not supplied with said cell-
sorters separate and sort the test tubes manually, and load
them manually into the instruments dedicated to this type of
sample.

[0006] This has the disadvantage that, in a laboratory that
analyzes different types of biological sample in order to effect
different types of reaction for various measurements of a
chemical-biological and chemical-physical type, it is neces-
sary to use several reaction units, each one associated with a
determinate analytical machine.

[0007] Each known analytical machine in turn occupies a
pre-determined physical space, has a determinate procedure
for use, requires determinate and specific reagents, and occu-
pies a determinate number of operators.

[0008] As is obvious, this leads to a high waste of resources
in terms of space, time, resources, raw materials and eco-
nomic cost.

[0009] Purpose of the present invention is to achieve a
reaction device and perfect a relative method, that allows to
effect a plurality of different reactions, both of the chemical-
biological type and of the chemical-physical type, on a plu-
rality of different types of biological sample, quickly, auto-
matically, efficiently, safely and economically.
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[0010] TheApplicant has devised, tested and embodied the
present invention to overcome the shortcomings ofthe state of
the art and to obtain these and other purposes and advantages.

SUMMARY OF THE INVENTION

[0011] The present invention is set forth and characterized
in the independent claims, while the dependent claims
describe other characteristics of the invention or variants to
the main inventive idea.

[0012] In accordance with the above purpose, a reaction
device for analyzing a biological sample is used for biological
samples, liquid, semi-liquid or mixed, such as: blood, liquids
of the blood (plasma, serum), cerebrospinal fluid, pleural
fluid, peritoneal fluid, pericardial fluid, amniotic fluid, semi-
nal fluid, biological secretions of the physiological channels

(vaginal, ocular, . . . ), urine, feces dissolved in liquid and
other.
[0013] The device according to the present invention is

provided with a reaction cell in which a plurality of liquid,
semi-liquid or mixed biological samples, of analogous or
different type, are subjected in sequence to a reaction for a
determinate analysis.

[0014] According to a characteristic feature of the present
invention, the reaction device comprises a first dispenser ele-
ment able to introduce a predetermined quantity of the bio-
logical sample inside the cell and a plurality of microvalve
dispensers, each of which is able to nebulize a determinate
microvolume of a desired reagent inside the cell. The type of
reagent and the amount of the microvolume of the reagent are
chosen as a function of the specific reaction to be made, or of
the type of analysis, selected from a group comprising: reac-
tions for analyses of a chemical-biological type, such as
immunological or coagulative reactions, or of a chemical-
physical type.

[0015] Thereaction device also comprises a mixer element,
which is able to mix the biological sample with the reagent
selected, a second dispenser element able to send for analyti-
cal measurement a determinate quantity of the biological
sample after the reaction with the selected reagent, and wash-
ing and discharge means, able respectively to wash the inside
of the cell and to discharge the content of the cell in order to
prepare the cell for the subsequent reaction.

[0016] The reaction device according to the present inven-
tion also comprises electronic processing means able to com-
mand and control, in the times and modes desired, at least the
functioning of the first dispenser element which dispenses the
sample, the microvalve dispensers which dispense the
reagents and the mixer element, and also the second dispenser
element that sends the reacted sample for measurement, and
also the washing and discharge means, according to the type
of reaction to be made and the type of biological sample to be
analyzed, so that their functioning is synchronized and auto-
mated according to predetermined and memorized reaction
programs, selectable by an operator.

[0017] According to a variant, the invention comprises
heating means able to heat and thermostat, for example for the
purpose of incubation, the inside of the cell to a desired
temperature value, correlated to the type of reaction to be
made and according to a control signal received from the
electronic processing means.

[0018] Advantageously, moreover, a blowing means is pro-
vided, able to blow in a selected fluid, for example air or
oxygen, or an inert gas such as nitrogen or carbon dioxide,
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inside the cell, according to the type of reaction to be made
and according to a control signal received from the electronic
processing means.

[0019] According to an advantageous form of embodiment,
a plurality of tanks is provided to contain a determinate
reagent, each of which is connected to a corresponding micro-
valve dispenser.

[0020] Advantageously, a means to control the pressure is
provided, to control and selectively vary the pressure inside
the cell, according to the type of reaction to be made and
according to a control signal received from the electronic
processing means.

[0021] According to one form of embodiment of the
present invention, the electronic processing means comprises
an electronic memory in which the desired reaction programs
have been memorized and a microprocessor able to execute
said programs.

[0022] Advantageously, according to a selected work pro-
gram, the microprocessoris able to transmit command signals
at least to activate/de-activate the functioning and/or to regu-
late the quantities dispensed by the first and second dispenser
element and by the microvalve dispensers.

[0023] Furthermore, according to a selected work program,
the microprocessor can transmit command signals to activate/
de-activate the functioning and/or to regulate the mixing
power of the mixer element, according to the reaction and the
biological sample.

[0024] According to a variant, the electronic processing
means also comprises a timer, integrated with or separate
from the microprocessor, by means of which the micropro-
cessor is able at least to control and synchronize the function-
ing times of the first dispenser element that dispenses the
sample, the microvalve dispensers that dispense the reagents
and the mixer element, and also of the second dispenser
element that sends the reacted sample for measurement, and
also of the washing and discharge means.

[0025] Advantageously, the reaction device according to
the present invention can be programmed for different mixing
times and modes (slow, vortical, with air blown in by means
of said blower means) and thus obtain mixing times and
modes considered suitable for the type of sample and select-
able for each type of analysis or test.

[0026] For example, this is advantageous for measuring
erythrocyte sedimentation rate (ESR), which provides suit-
able result values with oxygenated blood with respect to the
untreated blood sample. The present invention allows a better
demonstration of the state of aggregation of the red cor-
puscles compared to samples made to sediment in conditions
where there is little pre-analytical mixing or little oxygen-
ation of the sample. Given the characteristic of red corpuscles
to bind oxygen through the known mechanism of heme cap-
ture, their state of evident sedimentation determined by states
of infection in which the known sedimentation of red cor-
puscles is shown, is expressed optimally when the blood
sample is mixed and oxygenated.

[0027] Analogous and specific mixing times actuated
through the programming of mixing times of the reaction
device allow to distribute the reagents through a nebulizing
process by means of the microvalve dispensers, which
improves the mixing performance at the moment of dispens-
ing.

[0028] This use of dispensing microvalves allows an exact
and precise quantification of the dispensing and the dosing of
the exit force ofthe reagent through the dosing nozzle, which
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provides, in the dispensing process, suitable types of mixing
selectable according to quantity and exit times.

[0029] Themicrovalves thus allow a considerable saving in
reagent, the use of which is optimized according to need, and
also a high level of safety in the dispensing of the reagent,
avoiding errors of imprecision.

[0030] Thepresentinvention therefore allows to selectively
set a reaction with a single or multiple reagent according to
the known types of reaction, instantaneous or sequential.
[0031] The present invention also allows to dispense the
sample and distribute the phases of the reagents in sequential
times or programmable according to the reactions in progress.
[0032] Thepresentinventionallows to effect atest or analy-
sis allowing a differentiated mixing of sample and reagent,
primary or extracting, followed by the exit of the second
reagent at the desired times, allowing the pre-incubation steps
to carry out the required reaction times.

[0033] The present invention allows to program the distri-
bution of the reagents required according to volumes and
times that can be programmed in the dispensing and differ-
ential incubation steps.

[0034] The present invention therefore allows a specific
sequence of distributing the reagents and differentiated incu-
bations required by the individual reagent introduced into the
reaction cell.

[0035] The present invention is independent for every
reagent distribution and sequential incubation because it is
programmable in the mixing power and in the incubation
time.

[0036] The present invention allows every individual reac-
tion to be carried out in the differential or homogeneous times
of the individual reagents required for a chemical immuno-
logical reaction detected with any type of method in exist-
ence, such as photometric, fluorometric and suchlike.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] These and other characteristics of the present inven-
tion will become apparent from the following description ofa
preferential form of embodiment, given as a non-restrictive
example with reference to the attached drawings wherein:

[0038] FIG. 1 is a schematic representation of a reaction
device according to the present invention.

DETAILED DESCRIPTION OF A
PREFERENTIAL FORM OF EMBODIMENT

[0039] With reference to FIG. 1, a reaction device 10
according to the present invention to carry out one or more
analytical reactions of a chemical-biological type, such as
immunological, coagulative or chemical-physical type, such
as lysis reactions, on a biological sample, of a liquid, semi-
liquid or mixed type, comprises a reaction cell 12 provided
with a dispenser element 25 to introduce, as indicated by the
arrow F, the sample inside the cell 12, and five microvalves
14,16, 18, 20 and 22 each able to dispense, inside the cell 12,
a determinate reagent, according to the type of biological
sample to be reacted, taken from a respective tank 34, 36, 38,
40 and 42.

[0040] The tanks can be thermostated, for example with
Peltier cells, at about 4-8° C., so as not to compromise the
efficiency thereof.
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[0041] The dispenser element 25 is selected on each occa-
sion according to the nature of the sample. For example a
syringe can be used, a microvalve, a test tube, a spatula or
other.

[0042] The reagents used can be, for example, latexes sen-
sitized for a determinate antigen-antibody reaction of an
immunological type, for example for C-reactive protein,
rheumatoid factor RF, to assess fibrinogen, for streptolysin
“O” (ASO test), or coagulative reagent, a lysis reagent, or
chemical lysant, of whole blood, possibly to measure the
erythrocyte sedimentation rate (ESR), anemia factor, viscos-
ity of blood, corpuscle counters, reaction diluents (buffers),
or other reagents for analyses on specific microorganisms,
presence of hidden blood or other.

[0043] The device 10 can be of the independent type, or
integrated into an analytical machine, not shown in the draw-
ings, which also provides the pre-analytical preparation step,
and the measurement of the reaction.

[0044] In particular, the microvalves 14, 16, 18, 20 and 22
are provided with a relative nebulizer nozzle 13, 15,17,19, 21
by means of which they are able to nebulize the desired
reagent inside the cell 12, in order to increase the effective-
ness of the subsequent mixing with the sample. Furthermore,
the microvalves 14, 16, 18, 20 and 22 are also able to deter-
mine and dispense a desired and determinable microvolume
of reagent (precise quantification of the reagent) and to dose
the exit force ofthe reagent through the relative nozzle 13, 15,
17,19, 21.

[0045] For example, each microvalve allows to dose vol-
umes of about 10 nanoliters per impulse, delivering about
1000 drops per second.

[0046] By varying the number of total impulses the total
volume delivered is easily varied and controlled.

[0047] When the concentration of the sample analyzed
exceeds a determinate concentration threshold, the various
microvalves 14, 16, 18, 20 and 22 allow to perform a second
reaction with a greater dilution of the sample, delivering a
determinate quantity of diluent (buffer), to prevent the “hook”
effect, which is typical in this type of reaction, especially in
serology.

[0048] If the dispenser 25 is a microvalve, it works in a
coordinated manner with the microvalves 14, 16, 18, 20 and
22 so0 as to promote the mixing of the two liquids, with
advantageous mixing results when the total delivery time
coincides, that is, having established the volume which the
two microvalves have to deliver, which can even be very
different between the two, the delivery time will be the same
for each microvalve and therefore their flow rate will vary.
[0049] Advantageously, the microvalves are oriented so as
to deliver at a single common point, called the delivery focus.
[0050] The microvalves 14, 16, 18, 20 and 22 can be ther-
mostated so as to deliver the volume of reagent necessary for
the reaction at a standardized temperature of 37° C.£1.
[0051] Moreover, the dispensing of the reagents can be
controlled optically by photometers 54, 56, 58, 60, 62, asso-
ciated with the microvalves 14, 16, 18, 20 and 22, equipped
with an emitter and a receiver 55, which substantially counts
the drops actually delivered.

[0052] The reacted sample, that is, mixed with the reagent,
or a part thereof, is sent by means of a dispenser 45 for
analytical measuring, as indicated by arrow A.

[0053] Inorder to mix the selected reagent with the biologi-
cal sample, a mixer element or agitator 24 is installed inside

Apr. 28,2011

the cell 12, such as a vortex type system which is activated
before the analytical cycle is started, so as to guarantee homo-
geneity of the reagent.

[0054] Furthermore, a heating element or thermostat 26, for
example of the clip type, is provided for thermostating the
inside of the cell 12, so as to determine the desired tempera-
ture conditions for the possible incubation of the sample-
reagent mixture.

[0055] The reaction device 10 also comprises an electronic
processor 28, provided at least with a memory 30, a micro-
processor 31 and a timer 32.

[0056] Theprocessor 28 is ableto command and control the
functioning of the microvalves 14, 16, 18, 20 and 22, the
agitator 24 and also the thermostat 26.

[0057] In fact, the volumes and volume ratios that the
microvalves and dispensers can deliver can be varied accord-
ing to a determinate algorithm present in the microprocessor
31

[0058] In particular, the microprocessor 31 is able to
execute determinate reaction programs pre-loaded in the
memory 30, which programs can be selected by the operator
by means of a user interface such as a keyboard and display,
according to the sample to be reacted and the type of reaction,
and therefore of analysis, to which the sample is to be sub-
jected.

[0059] The choice of the correct reaction program can also
be made automatically, by providing that the device 10 or the
analytical machine in which it is integrated is able to recog-
nize autonomously, that is, without the intervention of the
operator, the type of sample to be reacted and the desired
reaction to be carried out in the specific case. Recognition
may be made by means of a bar code or RFID tag, identifying
the sample and/or rack that identify the type of sample (blood,
plasma, serum, urine, feces) and relative test tubes contained
therein.

[0060] These programs, divided therefore by type of reac-
tion and of sample, consequently activate one or more of the
microvalves 14, 16, 18, 20, 22, in order to introduce a deter-
minate microvolume of reagent, they command the start of
mixing by means of the agitator 24, for the desired mixing
time, and possibly incubation, activating the thermostat 26 in
this case depending on the necessary incubation period.
[0061] The reaction programs are also able to manage sev-
eral reagents, by selectively activating the microvalves 14,16,
18, 20,22, in the case of reactions which provide sequential or
simultaneous dispensing.

[0062] In particular, with the aid of the timer 32, the pro-
cessor 28 is able to determine the desired times, in a sequen-
tial or programmable manner, of the mixing of the sample and
the reagent, and also of the incubation of the mixture, accord-
ing to the specific reaction to be carried out. The possibility of
specific programming of the mixing times allows to distribute
the nebulized reagents, which improves the mixing perfor-
mance.

[0063] The thermostat 26 can also be used to determine a
desired evaporation of the reagent from the cell 12, according
to needs.

[0064] The introduction of the sample by means of the
dispenser element 25 can also be commanded and controlled,
possibly, by the processor 28, or can be determined manually.
[0065] According to a variant embodiment, each batch of
reagents is associated with a card 50 with a magnetic band, or
a microchip 52, or other analogous memorization device. In
the microchip 52 of the card 50 a univocal identification is
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memorized, which indicates the specific batch of reagent. The
univocal identification is used to constrain the use of the
device 10 for the insertion and recognition of the card 50 in a
suitable reader 53. The reader 53 reads the data of the card 50
and transmits them to the processor 28, which compares them
with data already memorized inside it. Once it has recognized
that the batch of reagents is precisely the one with which the
device 10 can function, the processor gives consent and
authorization for use of the device 10 and unblocks all the
components. This allows to have a high level of safety and
univocal use, because only the batches of reagents which
comply with predefined operating standards of the device 10
and provided with a card 50 which identifies and attests this
compliance canbe used with success. The use ofthe device 10
is thus limited or constrained to the batches of reagent which
include said recognition card 50.

[0066] It is advantageous to insert further data and infor-
mation in the microchip 52, particularly data relating to the
necessary volumes to be dispensed, the dilution/concentra-
tion of the reagent of the specific batch, or in any case the
production specifications of the batch of reagents, so that it is
not necessary to indicate or modify manually on each occa-
sion the new volumes to the instrument (valves) for good
functioning. It will be the card 50, suitably instructed, which
will command the volumes chosen of the specific production
batch.

[0067] In factitis known that, particularly in immunologi-
cal reactions, the exact dosage of the reagents is crucially
important in order to obtain calibration curves in line with the
normal-pathological reference values so as to obtain results
that vary as little as possible with respect to the control stan-
dards available on the market, so as to prevent unreliable
measurements. [n particular, it is known that in many immu-
nological reactions the volumetric quantity of the reagents
referable to antigens and antibodies in solution or to coated
antigens and antibodies with particles of various type, such as
latexes or colloidal gold, can vary in their quantity defined by
the individual production batch in order to maintain response
standards with reference to the calibration curve inasmuch as,
either due to a change in avidity of the antibody, or to purifi-
cation variables of the antigens, these quantities can or must
be changed for each production batch.

[0068] Therefore, the card 50, having already memorized
the optimized volumes for the specific production batch,
allows to distribute the calibrated volume with respect to the
control standards and the calibration curve in order to obtain
reliable results.

[0069] The card 50 can instruct the processor 28 precisely
on the modes of microdosing the various reagents (in particu-
lar the correct volumes). The processor 28, according to the
data read by the card 50, can correctly command automati-
cally the opening and closing of the microvalves 54, 56, 58,
60 and 62. In this way we obtain a balanced microdispensing
in the volumes to be used, optimized for the specific volumes
of the individual production batches. This allows a highly
repeatable and reliable response standard and avoids the need
to make the operator/technician responsible for the analysis
work manually, that is, without having to modify the dosage
of the microvalve manually, reducing risks of errors and mak-
ing the analysis procedure quicker.

[0070] Furthermore, the microchip 52 may also have
memorized in it data relating to the correct and necessary
reaction parameters. In particular, apart from the times and
temperatures of the reactions, the specific calibration curve
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may be memorized for each production batch for the execu-
tion of each individual reaction and analysis, without further
waste of reagent for the execution of said analyses, or using a
single point of the curve as a reference of good reliability of
the production batch of reagents.

[0071] The microchip 52 functions only for each produc-
tion batch of reagents with which an identification code is
associated for the correct execution of the test, and is not
re-usable.

[0072] A discharge pipe 46, selectively openable/closable
upon command from the processor 28 and which can be
connected with an intake line 47 to facilitate expulsion,
allows to discharge a determinate reagent, as indicated by the
arrow D, for example in the case of reactions that require a
primary reagent and a secondary or extracting reagent, with
discharge of the second reagent at the desired times.

[0073] The discharge pipe 46 can also be used at the end of
the reaction to discharge all the content of the cell 12, when it
is necessary to clean the cell 12, in order to proceed with
another reaction of the same type, or a different type, with the
same type of sample, or a different sample. In this case, a
dispenser device 48 for a washing liquid or fluid provides to
introduce the liquid or fluid, once it has received a signal to do
so from the processor 28, which can be agitated to obtain an
effective washing of the whole, and is finally discharged.

[0074] In addition, the cell 12 can be provided with a pres-
sure control device 23, which can be connected, selectively
and according to a relative signal transmitted by the processor
28, to a pump 27 or an aspirator 29, in order to selectively put
the inside of the cell 12 under pressure or vacuum, according
to the reaction needs.

[0075] Furthermore, the cell 12 can be provided with a
blower device 35 able to blow a fluid, gas or vapor inside the
cell 12, such as for example air, oxygen, inert gases such as
carbon dioxide, nitrogen, to determine a desired composition
of the atmosphere inside the cell 12 (protected and/or modi-
fied atmosphere, rich in air or oxygen or other). The blower
device 35 can advantageously operate in synchrony with the
agitator 24. For example, this is advantageous because deter-
minate reactions propedeutic to the measurement of the
erythrocyte sedimentation rate (ESR) provide correct results
preferably with oxygenated and/or effectively mixed blood.

[0076] The device 23 is also advantageously commanded
and controlled by means of the processor 28, to determine the
desired or required pressure value in the cell 12.

[0077] Itis clear that the functions of the blower device 23
and the dispenser device 48 of the washing liquid can be
integrated in a single device that selectively introduces the
desired fluid, gas, vapor or liquid according to the various
steps of the reaction, all this being commanded by the pro-
cessor 28.

[0078]

[0079] There is a first step in which a predetermined quan-
tity of the biological sample is introduced inside the cell 12,
by means of the dispenser 25, and a second step in which a
determinate microvolume of a desired reagent is nebulized
inside the cell, by a selected one of the microvalves 14, 16,18,
20, 22. The type and amount of the reagent are chosen accord-
ing to the specific reaction to be carried out.

[0080] There is then a third step in which the biological
sample is agitated and homogenized with the selected
reagent, by activating the agitator 24.

The device 10 functions as follows.
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[0081] Once the biological sample has mixed and reacted
with the selected reagent, there is a fourth step in which it is
sent for analytical measurement by means of the dispenser.
[0082] Finally, to prepare the cell 12 for a subsequent reac-
tion, possibly with a different sample and/or reagent, there is
a fifth step in which the cell 12 is washed and the content of
the cell 12 is discharged, respectively by means of the dis-
penser 48 of washing liquid and the discharge pipe 46.
[0083] The whole is commanded and controlled, in the
desired times and modes, by means of the processor 28,
according to the type of reaction to be carried out and the type
of biological sample to be analyzed, so that the functioning is
synchronized and automated on the basis of the predeter-
mined memorized reaction programs, selectable by the
operator.

[0084] It is clear that modifications and/or additions of
parts and/or steps may be made to the reaction device 10 and
the relative method as described heretofore, without depart-
ing from the field and scope of the present invention. It is also
clear that, although the present invention has been described
with reference to specific examples, a person of skill in the art
shall certainly be able to achieve many other equivalent forms
of reaction device for analyzing biological samples and rela-
tive method, having the characteristics as set forth in the
claims and hence all coming within the field of protection
defined thereby.

1. A reaction device provided with a reaction cell in which,
in sequence, a plurality of biological samples, liquid, semi-
liquid or mixed, of analogous or different type, are subjected
to a reaction for a determinate analysis, the reaction device
comprising:

a first dispenser element able to introduce a predetermined

quantity of the biological sample inside the cell;

a plurality of microvalve dispensers, each of which is able
to nebulize a determinate microvolume of a desired
reagent inside the cell, wherein the type of reagent and
the amount of the microvolume of reagent are chosen as
a function of the specific reaction to be carried out,
selected from a group comprising: reactions for analyses
of a chemical-biological type, such as immunological or
coagulative reactions, or of a chemical-physical type;

amixer element which is able to mix the biological sample
with the selected reagent;

asecond dispenser element able to send to analytical mea-
surement a determinate quantity of the biological
sample after reaction with the selected reagent;

washing means and discharge means, able respectively to
wash the inside of the cell and to discharge the content of
the cell, so as to prepare the cell for a subsequent reac-
tion;

electronic processing means able to command and control,
in the desired times and modes, at least the functioning
of both the first dispenser element which dispenses the
sample, of the microvalve dispensers which dispense the
reagents, and of the mixer element, and also of the sec-
ond dispenser element which sends the reacted sample
for measurement, and of the washing means and dis-
charge means, as a function of the type of reaction to be
performed and the type of biological sample to be ana-
lyzed, so that their functioning is synchronized and auto-
mated according to pre-determined memorized reaction
programs, selectable by an operator.

2. The reaction device as in claim 1, comprising heating

means able to heat and thermostat the inside of the cell to a
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desired temperature value, correlated to the type of reaction to
be carried out and according to a control signal received from
the electronic processing means.

3. Device The reaction device as in claim 1, comprising
blower means able to blow a selected fluid inside the cell, as
a function of the reaction to be carried out and according to a
control signal of the electronic processing means.

4. The reaction device as in claim 1, comprising a plurality
of tanks to contain a determinate reagent, each of which is
connected to a corresponding microvalve dispenser.

5. The reaction device as in claim 1, comprising pressure
control means able to control and selectively vary the pressure
inside the cell, as a function of the reaction to be carried out
and according to a control signal of the electronic processing
means.

6. The reaction device as in claim 1, wherein the electronic
processing means comprises an electronic memory in which
the desired reaction programs have been memorized and a
microprocessor able to execute the programs.

7. The reaction device as in claim 6, wherein, according to
aselected work program, the microprocessor is able to trans-
mit command signals at least to activate/de-activate the func-
tioning and/or regulate the quantities dispensed by the first
and the second dispenser element and by the microvalve
dispensers.

8. The reaction device as in claim 6, wherein, according to
aselected work program, the microprocessor is able to trans-
mit command signals at least to activate/de-activate the func-
tioning and/or regulate the mixing power of the mixer ele-
ment.

9. The reaction device as in claim 6, wherein the electronic
processing means also comprises a timer by means of which
the microprocessor is able to control and synchronize the
functioning times both of the first dispenser element which
dispenses the sample, the microvalve dispensers which dis-
pense the reagents and the mixer element, and also the second
dispenser element which sends the reacted sample for mea-
surement, and also of the washing means and the discharge
means.

10. The reaction device as in claim 1, comprising an elec-
tronic card, which is associated with a specific production
batch of reagents, having memorizing means with at least a
memorizing capacity, in which data for use of the reaction
device are memorized, which data are read by reading means
and transmitted to the processing means.

11. The reaction device as in claim 10, wherein said data
comprise at least aunivocal identification associated with the
determinate and specific production batch of reagents, the
reading by means of the reading means and the recognition of
the univocal identification by the processing means providing
consent to an operator to use the reaction device.

12. The reaction device as in claim 10, wherein, in said
memorizing means, data are also memorized relating to the
correct and necessary microvolumes to be dispensed for the
reagent of the specific production batch of reagents, said data
being acquired by reading the reading means by the process-
ing means, which according to the data acquired is thus able
to command at least the correct dispensing of the microvol-
umes of the reagents by the microvalve dispensers.

13. A method to subject, in sequence, a plurality of bio-
logical samples, liquid, semi-liquid or mixed, of analogous or
different type, to one or more reactions for one or more
determinate analyses, the method comprising the following
steps:
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a first step in which a predetermined quantity of the bio-
logical sample is introduced inside a reaction cell, by
means of a first dispenser element;

a second step in which a determinate microvolume of a
desired reagent is nebulized inside the cell by means of
aplurality of microvalve dispensers, wherein the type of
reagent and the amount of the microvolume of reagent
are chosen according to the specific reaction to be car-
ried out, selected from a group comprising: reactions for
analyses of a chemical-biological type, such as immu-
nological or coagulative reactions, or of a chemical-
physical type;

a third step in which the biological sample is mixed with
the selected reagent by means of a mixer element;

a fourth step in which a determinate quantity of the bio-
logical sample is sent to analytical measurement after
reaction with the selected reagent by means of a second
dispenser element;

a fifth step in which the inside of the cell is washed and the
content of the cell is discharged, so as to prepare the cell
for a subsequent reaction, respectively by means of
washing means and discharge means;

wherein the functioning of both the first dispenser element
which dispenses the sample, of the microvalve dispensers
which dispense the reagents, and of the mixer element, and
also of the second dispenser element which sends the reacted
sample for measurement, and of the washing means and dis-
charge means, is commanded and controlled, in the desired
times and modes, by means of electronic processing means,
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as a function of the type of reaction to be performed and the
type of biological sample to be analyzed, so that said func-
tioning is synchronized and automated according to pre-de-
termined memorized reaction programs, selectable by an
operator.

14. The method as in claim 13, comprising a preliminary
step prior to use in which a reading is made, by means of
reading means, of data for the use of the reaction device,
memorized in memorizing means with at least a memorizing
capacity, of an electronic card, which is associated with a
specific production batch of reagents, and said data are trans-
mitted to the processing means.

15. The method as in claim 14, wherein said data comprise
at least a univocal identification associated with the determi-
nate and specific production batch of reagents, the reading of
which, by means of the reading means, determines in the
preliminary step the recognition of the univocal identification
by the processing means which provides consent to an opera-
tor to use the reaction device.

16. The method as in claim 14, wherein, in said memoriz-
ing means, data are also memorized relating to the correct and
necessary microvolumes to be dispensed for the reagent of the
specific production batch of reagents, said data being
acquired by reading the reading means in the preliminary
step, by the processing means, which according to the data
acquired commands at least the correct dispensing of the
microvolumes of the reagents by the microvalve dispensers
which is carried out in said second step.
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