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or creeping over a selective membrane when a sheath is fastened on the
sensor(s). This invention relates to a method for manufac-      According
to the invention, this problem is solved turing a measuring probe,
especially an optical      by the following manufacturing steps: probe for
the invasive measurement of blood pa-   5 rameters such as pH, [err] or
[err], with at least        (1) The selective membrane of the sensor is
cov- one sensor having a selective membrane and a         ered by a cover
material which is sheath at least partially covering said sensor and
(1.1) hardenable, fastened on said sensor by a glue.
(1.2) resistant to said glue, Probes for the invasive measurement of blood
10    (1.3) soluble in a solvent which neither attacks parameters consist
of at least one sensor compris-     said glue nor the probe components, ing
an optical fiber, said fiber ending up with a gel  (2) the sheath is
fastened on the sensor by said zone containing a dye. The optical density
or anoth-  glue, er optical parameter of that dye varies with the       (3)
the cover material is solved from the selec- blood parameter (such as pH)
to be measured. On   15  tive membrane by said dissolvent. the other side
of the dye-containing gel, a reflector is positioned. The end of the fiber,
the gel and the   Typically, the sheath - which does not cover the
reflector are surrounded by a semi-permeable en-     diffusion zones, i.e.
the selective membranes over velope (for example, a hydrogen ion permeable
en-    the dye-containing gel - is loosely placed over the velope in the
case of a pH sensor) to keep the gel in  20   ends of some sensors each of
them intended to place.
measure a specific blood parameter. Then the cov- Light from this optical
fiber passes the dye-con-  er material is applied onto the selective
membranes taining gel, is reflected- by said reflector, passes  (the region
of the diffusion zones) and hardened. the gel again and is transmitted
through the optical  Preferably said cover material is air-hardenable.
fiber to an appropriate detector which measures   25   When the cover
material has hardened, the glue is light attenuation or changes in other
optical parame-  introduced between the sensors and the sheath ters caused
by the dye. This attenuation or change   through appropriate openings.
These openings can is a function of the blood parameter to be measured,
be, for example, the front end of the sheath or spe- and the relation
between attenuation, absorbance     cial bores. The glue - for example, a
two-component or change of another optical parameter and the   30   glue or
an epoxy - then creeps along the sensor and blood parameter is well-known.
the inside of the sheath and attaches the sensors to Such a probe can be
introduced into a patient's   that sheath. The selective membranes are not
cov- artery to measure - depending on the dye - various   ered by the glue
as these selective membranes are blood parameters such as pH, [err] or
[err].            just covered by the cover material which is resist- A
more detailed description of fiber optic pH   35   ant to the glue. When
the glue has hardened, the measurement can be found in "A Miniature Fiber
cover material is dissolved in said dissolvent, pref- Optic pH Sensor for
Physiological Use", Journal of   erably a fluid, which neither attacks the
glue nor the Biomechanial Engineering, May 1980, p. 141.          probe
components. In a preferred embodiment, this A serious problem arises if
more than one sensor   dissolvent is water, but other fluids such as
alcohol or a sensor and a stabilizing core have to be com-   40   also do
not attack the glue or the probe compo- bined in a single probe. This is
the case, if more than  nents. A well-suited cover material for this
purpose one blood parameter shall be measured, or if the     is silicate,
for example a silicate consisting of sensor needs stabilizing. In this
case, the sensor(s)  [err] and [err] or a silicate consisting of and/or the
stabilizing core have to be coupled me-   [err] and [err]. Other materials
meeting the re- chanically. This can be achieved by use of a sheath   45
quirements are organic substances such as gela- covering the front end of
the probe and being ap-    tine or pectine or a melt of polyethylenglycol
(PEG). propriately perforated to allow the ions (in the case  Such
Polyethylenglycol is melted at a temperature of a pH sensor) or the gas
molecules (in the case of  range of 40 to [err], applied to the selective
mem- a [err] or a [err] sensor) to reach the permeable en-   branes and
hardened at room temperature. When velope of the sensor, pass it and
diffuse into the   So  the glue has also hardened, the PEG is soluble in
dye-containing gel. The sheath has to be secured    water. by a glue or
adhesive.                                 Of course, the described method
is not restricted The most serious problem is that - when applying   to a
probe containing a plurality of optical sensors. the glue to the sensor -
the glue tends to move or   For example, the probe can also consist of one
or creep along the same, thereby covering the diffu-  55   more than one
sensor and a stabilizing core, for ex- sion zones of the selective
membranes, i.e. the per-  ample, a wire or the like. This wire is used to
stabi- meable envelopes in the region of the dye-contain-   lize the
sensor(s) in the region of the diffusion ing gel. As a result, the ions or
gas molecules can-  zones. Typically, a diffusion zone consists of a dye-
not or hardly reach the selective membrane. Such a   containing gel
(covered by a membrane) and is me- probe is either insensitive or has a
very long time   60   chanically not very stable. constant in the range of
half an hour or more to       The new method can also be used to
manufacture render to unusable.                                  other
probes than optical ones. For example, it is al- It is a major objective of
the present invention to  so applicable if the sensor comprises an ion
sensi- propose a method for manufacturing a measuring       five field
effect transistor (ISFET) being covered probe which method prevents the
glue from moving   65   by a selective membrane. 2   



3                   EP 0 279 004 B1                  4 It is understood
that the new method is also appli-  cases, p02 or pCO2) value of the blood.
The modi- cable if the sequence of process steps is in another  fled light
is reflected into the same fiber and, pass- order than explained above. For
example, it is also  ing through optical coupler 3, reaches an optical re-
possible to apply the glue to the sensor when the    ceiver 5 (see arrow
5a). cover material has hardened and then to put the    5   Figure 2 shows
the details of tip 4 of an optical sheath over the sensors (in contrast to
the process  sensor using a system according to Figure 1. Light described
above where the sheath is put over the     directed in optical fiber 6
reaches a dye-containing sensors before applying the cover material and the
gel 7, the absorption spectrum of said dye - for ex- glue).
ample, phenol red - being dependent on the pH val- A major advantage of the
method according to   10   ue of the blood. The light is then reflected at
reflec- the present invention is that a probe can be manu-   tor 8.
Preferably, this reflector is made of metal factured with a sheath covering
the sensors partial-  such as platinum, the surface of this metal being
pol- ly, stabilizing them and fastened on them by a glue  ished on the side
of gel 7. The whole system is without the glue covering the selective
membranes    packed in a selective membrane or envelope 9, this of the
sensors and therefore not influencing the   15   membrane being permeable
to the ions or gas mole- characteristics of the probe. Another advantage is
cules to be measured - in case of a pH electrode for that this method can
be performed very easily, es-   hydrogen ions - so that these ions/gas
molecules pecially in a minimum of time and with a minimum of ad-  can
reach the dye-containing gel. Membrane 9 is ditional tools. A further
advantage is that the glue  fastened on the optical fiber 6 and the
reflector 8 does not have to be dosed exactly. Furthermore,   20   by a
glue 10. The preferred material for membrane 9 the required materials are
very cheap and easy to    is a hydrophilic material such as cellulose.
handle.                                                Figure 3 is a
perspective view of the end of an Of course, the new method is also
applicable if    optical probe containing two optical sensors to the probe
consists only of a single sensor (even     measure various blood parameters
such as, for ex- without stabilizing core) and a sheath fastened on   25
ample, pH, P02 or pCO2. Each sensor consists of said sensor by a glue.
the fiber, a dye-containing gel, a reflector and per- In the accompanying
drawings, a preferred em-      meable or selective membrane as generally
re- bodiment of the present invention is shown. More     ferred to as
numeral 11 and consists of the optical features and advantages of the
invention arise       fiber 12, diffusion zone 13 (the dye-containing gel
is from the following description in which these draw-   30   not shown in
this example) and reflector 14. The ings are explained as well as the
invention is de-   whole sensor is surrounded by a selective mem- scribed.
brane 15. The p02 sensor is generally referred to In the drawings,
as numeral 17. Instead of a P02 sensor, a pC02 sensor can also be used. The
probe is also Figure 1 shows an optical system for the measure-   35
equipped with a stabilizing core, in this case a wire ment of blood
parameters,                            16, which guarantees the mechanical
stability of the Figure 2 is a longitudinal section of a single sen-  probe
especially in the region of the diffusion sor,
zones. Figure 3 is a perspective view of an optical probe   The two sensors
- pH sensor 11 and p02 sensor containing a plurality of such sensors,
40   17 - are surrounded by a sheath 18, for example, a Figure 4 is a
longitudinal section of this probe   polyimide sheath, fastened on sensors
11 and 17 and demonstrating unwanted creeping of a glue,           on wire
16 by a glue, for example, a two-component Figures 5a to 5c show, using
longitudinal sections  glue. Said sheath must have at least one opening so
of the end of a probe, the method according to the   that the patients
blood can be in contact with the dif- present invention,
45  fusion zones. In the shown example, sheath 18 con- Figure 6 shows a
longitudinal section of another   sists of two parts 18a and 18b which do
not cover probe with another type of sheath and                 the
diffusion zones of the single sensors. Figure 7 is a perspective view of
the probe of       The whole probe (reference numeral 19) is prefer- Figure
6.                                            ably intended to be
introduced into the artery of a so   patient for the purpose of measuring
blood parame- Figure 1 shows a system for the invasive meas-    ters.
Therefore, this probe has to have a very small urement of blood parameters,
for example of the pH   outer diameter. The probe of Figure 3 has an outer
value. The light of an optical transmitter 1 is directed  diameter of 0.4
to 0.7 mm (the single sensors having into an optical fiber 2 (see arrow
2a). Preferably, a  a diameter of about 0.12 mm). Of course, it is also
plastic fiber is used which has the advantage that it  55   possible to
introduce the probe into the vein of a pa- cannot break off inside the body
of a patient and    tient. that it can be sterilized by gamma rays. Usually
a     The optical fibers are preferably polymethylmeth- train of light
pulses is used, but this is not a strict  acrylate (PMMA) light guides.
requirement. The light passes an optical coupler 3     The mechanical
design of Figure 3 is, of course, and reaches tip 4 of the sensor said tip
being in-   60   not only applicable in the case that two blood param-
tended to be introduced into the artery of a patient.  eter sensors have
to, be combined. It is also possi- Tip 4 of the sensor contains a gel into
which a dye  ble to combine more than two sensors; even a probe such as
phenol red is immobilized. Said dye modifies  containing only one sensor
can be surrounded by a at least one optical parameter, preferably the
inten-  sheath as shown in Figure 3, in which case said sity, of the light
depending on the pH (or, in other   65   sheath guarantees sufficient
mechanical stability. 3  



5                   EP0 279004 B1                    6 (in the following
examples - see Figures 6 and 7 -,  solved in water. Water does not attack
any of the another sheath will be described which guarantees    probe
components. Figure 5c shows the end of the mechanical stability in the
region of the diffusion  probe after removal of the silicate. Sheath 18 is
now zones, too.)                                         completely fixed
to the optical sensors without cov- Another probe with the principal
mechanical de-   5   ering the diffusion zones. The time constants of the
sign of Figure 3 consists of two optical fibers, one  blood parameter
sensors are therefore not affect- of them conducting light from the
transmitter to the  ed, i.e. the values to be measured can be displayed
diffusion zone and another conducting the reflect-   as fast as possible.
The whole method does not ed light back to the receiver (differing from the
ar-  need any aggressive dissolvents or increased tem- rangement shown in
Figure 1).                   10   perature. It also ensures that there are
no cavities Figure 4 is a longitudinal section of a probe as   inside the
probe which could be dangerous in a medi- shown in Figure 3. According to
this section, the    cal application with respect to blood coagulation.
outer end of the probe is on the right-hand side and  Furthermore, the
hardened glue 22 does not form not on the left-hand side as in Figure 3.
any sharp edges which could be dangerous when in- In the section of Figure
4, for demonstration pur-  15  troducing the probe into the body of a
patient. poses only the two optical sensors 11 and 17 are       Figure 6
shows a probe with another sheath be- shown, not the stabilizing wire. The
components of   fore dissolution of the silicate. the pH sensor - optical
fiber 12, reflector 14 (a plati-  Two sensors 25 and 26 are surrounded by
selec- num wire with polished surface) and selective mem-   tive membranes
27 and 28, each of them covering brane 15 - are the same as shown in Figure
3. In the   20  the dye-containing gels 29 and 30 as well as reflec-
drawing of Figure 4, the dye-containing gel in the   tors 31 and 32. On the
transmitter/receiver side, diffusion zone is shown and referred to as 13.
The   these sensors are surrounded by a cable sheath principal mechanical
design of p02 sensor 17 is the  33. The front end sheath 34 is made of
metal, in par- same as that of pH sensor 11.                        ticular
stainless steel, and has two openings 35a Figure 4 shows the effect the
fastening parts 18a   25   and 35b to allow the blood to reach the
selective and 18b of sheath 18 on the sensors by a glue. The   membranes of
the sensors. Additionally, it guaran- glue 22 creeps along the sensors and
thereby cov-    tees good mechanical stability also in the region of ers
the diffusion zones, i.e. the selective mem-     the diffusion zones.
branes, which either makes the probe unusable or       In the drawing of
Figure 6, the glue 36 has just increases its time constant to unacceptable
values.  30   hardened, but the silicate 37 is not yet dissolved in This
effect is independent of the order of manufac-  water. Uke in the example
of Figures 5a to 5c, the turing steps, e.g. whether the sheath is first
placed  silicate protects the selective membranes so that over the sensor
and then the glue is applied through  they cannot be covered by the glue.
appropriate openings or whether the glue is first ap-  The manufacturing
process for the probe shown plied to the sensors and then the sheath is put
over   35  in Figure 6 is principally the same as for the probe the same.
shown in Figures 5a to 5c, i.e. glue 36 is introduced Figures 5a to 5c show
- in a similar longitudinal  through front end opening 38 and an additional
section as Figure 4 - the method according to the in-  opening 39 of sheath
34 when the silicate has hard- vention which ensures that, after the
manufactur-    ened. ing process, the selective membranes are free from
40  Figure 7 is a perspective view of the probe of glue so that the time
constants are as short as pos-  Figure 6 and offers an improved impression
of sible. The reference numerals used are the same as   sheath 34 and its
openings 35a and 35b. Neither the in Figures 3 and 4 (although these
figures do not    glue nor the silicate are shown in this Figure. shown the
new method). According to Figure 5a, the two parts 18a and 18b   45
Claims of sheath 18 are placed over the optical sensors. Then, a silicate
solution 21 is spread on the diffusion  1. Method for manufacturing a
measuring probe, zones and totally covers them. When the silicate
especially an optical probe for the invasive meas- has hardened (under the
influence of air), the glue  urement of blood parameters such as pH, P02 or
is introduced through openings of sheath 18 as   50   pCO2, with at least
one sensor (11, 17) having a se- shown in Figure 15b. As the silicate has
just hard-  lective membrane (15, 27, 28) permeable to the ions ened, the
glue 22 cannot cover the diffusion zones   or gas molecules to be measured
and a sheath (18, of the sensors. The glue may, for example, be intro-  34)
at least partially covering said sensor (11, 17) duced through the front
hole of part 18b (reference  and fastened on said sensor (11, 17) by a glue
(22, numeral 23) and/or through an opening of part 18a  55   36), said
method being characterized by the follow- on the monitor side (not shown in
Figure 5b).        ing manufacturing steps: Depending on the silicate
distribution, the glue     (1) The selective membrane (15, 27, 28) of the
sen- may creep along the inner side of the sensors          sor (11, 17) is
covered by a cover material (21, 37) (shown by arrow 24). This is possible
if the silicate  which is covers only the outer surfaces of the sensors,
e.g.   60  (1.1) hardenable, the region of arrow 24 is free of silicate. In
con-    (1.2) resistant to said glue (22, 36), trast, it is also possible
to cover the sensor diffu-  (1.3) soluble in a solvent which neither
attacks sion zones totally with silicate in which case the glue  said glue
(22, 36) nor the probe components, cannot creep along their inner surfaces.
(2) the sheath (18, 34) is fastened on the sensor When glue 22 has
hardened, silicate 21 is dis-  65   (11, 17) by said glue (22, 36), 4 
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examples - see Figures 6 and 7 -,  solved in water. Water does not attack
any of the another sheath will be described which guarantees    probe
components. Figure 5c shows the end of the mechanical stability in the
region of the diffusion  probe after removal of the silicate. Sheath 18 is
now zones, too.)                                         completely fixed
to the optical sensors without cov- Another probe with the principal
mechanical de-   5   ering the diffusion zones. The time constants of the
sign of Figure 3 consists of two optical fibers, one  blood parameter
sensors are therefore not affect- of them conducting light from the
transmitter to the  ed, i.e. the values to be measured can be displayed
diffusion zone and another conducting the reflect-   as fast as possible.
The whole method does not ad light back to the receiver (differing from the
ar-  need any aggressive dissolvents or increased tem- rangement shown in
Figure 1).                   10   perature. it also ensures that there are
no cavities Figure 4 is a longitudinal section of a probe as   Inside the
probe which could be dangerous in a medi- shown in Figure 3. According to
this section, the    cal application with respect to blood coagulation.
outer end of the probe is on the right-hand side and  Furthermore, the
hardened glue 22 does not form not on the left-hand side as in Figure 3.
any sharp edges which could be dangerous when in- In the section of Figure
4, for demonstration pur-  15  troducing the probe into the body of a
patient. poses only the two optical sensors 11 and 17 are       Figure 6
shows a probe with another sheath be- shown, not the stabilizing wire. The
components of  fore dissolution of the silicate. the pH sensor - optical
fiber 12, reflector 14 (a plati-  Two sensors 25 and 26 are surrounded by
selec- num wire with polished surface) and selective mem-   live membranes
27 and 28, each of them covering brane 15 - are the same as shown in Figure
3. In the   20  the dye-containing gels 29 and 30 as well as reflec-
drawing of Figure 4, the dye-containing gel in the   tors 31 and 32. On the
transmitter/receiver side, diffusion zone is shown and referred to as 13.
The   these sensors are surrounded by a cable sheath principal mechanical
design of P02 sensor 17 is the  33. The front end sheath 34 is made of
metal, in par- same as that of pH sensor 11.                        ticular
stainless steel, and has two openings 35a Figure 4 shows the effect the
fastening parts 18a   25   and 35b to allow the blood to reach the
selective and 18b of sheath 18 on the sensors by a glue. The   membranes of
the sensors. Additionally, it guaran- glue 22 creeps along the sensors and
thereby cov-    tees good mechanical stability also in the region of ers
the diffusion zones, Le. the selective mem-      the diffusion zones.
branes, which either makes the probe unusable or       In the drawing of
Figure 6, the glue 36 has just increases its time constant to unacceptable
values.  30   hardened, but the silicate 37 is not yet dissolved in This
effect is independent of the order of manufac-  water. Uke in the example
of Figures 5a to 5c, the turing steps, e.g. whether the sheath is first
placed  silicate protects the selective membranes so that over the sensor
and then the glue is applied through  they cannot be covered by the glue.
appropriate openings or whether the glue is first ap-  The manufacturing
process for the probe shown plied to the sensors and then the sheath is put
over   35  in Figure 6 is principally the same as for the probe the same.
shown in Figures 5a to 5c, i.e. glue 36 is introduced Figures 5a to 5c show
- in a similar longitudinal  through front end opening 38 and an additional
section as Figure 4 - the method according to the in-  opening 39 of sheath
34 when the silicate has hard- vention which ensures that, after the
manufactur-    ened. ing process, the selective membranes are free from
40  Figure 7 is a perspective view of the probe -of glue so that the time
constants are as short as pos-  Figure 6 and offers an improved impression
of sible. The reference numerals used are the same as   sheath 34 and its
openings 35a and 35b. Neither the in Figures 3 and 4 (although these
figures do not    glue nor the silicate are shown in this Figure. shown the
new method). According to Figure 5a, the two parts 18a and 18b   45
Claims of sheath 18 are placed over the optical sensors. Then, a silicate
solution 21 is spread on the diffusion  1. Method for manufacturing a
measuring probe, zones and totally covers them. When the silicate
especially an optical probe for the invasive meas- has hardened (under the
influence of air), the glue  urement of blood parameters such as pH, [err]
or is introduced through openings of sheath 18 as   50   pCO2, with at
least one sensor (11, 17) having a se- shown in Figure 15b. As the silicate
has just hard-  lective membrane (15, 27, 28) permeable to the ions ened,
the glue 22 cannot cover the diffusion zones   or gas molecules to be
measured and a sheath (18, of the sensors. The glue may, for example, be
intro-  34) at least partially covering said sensor (11, 17) duced through
the front hole of part 18b (reference  and fastened on said sensor (11, 17)
by a glue (22, numeral 23) and/or through an opening of part 18a   55
36), said method being characterized by the follow- on the monitor side
(not shown in Figure 5b).       ing manufacturing steps: Depending on the
silicate distribution, the glue     (1) The selective membrane (1 5, 27,
28) of the sen- may creep along the inner side of the sensors          sor
(11, 17) is covered by a cover material (21, 37) (shown by arrow 24). This
is possible if the silicate  which is covers only the outer surfaces of the
sensors, e.g.   60    (1.1) hardenable, the region of arrow 24 is free of
silicate. In con-    (1.2) resistant to said glue (22, 36), trast, it is
also possible to cover the sensor diffu-  (1.3) soluble in a solvent which
neither attacks sion zones totally with silicate in which case the glue
said glue (22, 36) nor the probe components, cannot creep along their inner
surfaces.               (2) the sheath (18, 34) is fastened on the sensor
When glue 22 has hardened, silicate 21 is dis-   65    (11, 17) by said
glue (22, 36), 
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cover material (21, 37) is solved from the    mit dem Klebstoff (22, 36)
befestigt, selective membrane (15, 27, 28) by said solvent.      (3) das
Abdeckmaterial (21, 37) wird mit dem L6- 2. Method according to claim 1,
characterized in      sungsmittel von der selektiven Membran (15, 27, that
said cover material (21, 37) is water-soluble.      28) gel6st. 3. Method
according to claim 1 or 2, character-   5   2. Verfahren nach Anspruch 1,
dadurch gekenn- ized in that said cover material (21, 37) is air-hard-
zeichnet, daB das Abdeckmaterial (21, 37) wasser- enable.
l6slich ist. 4. Method according to claims 1 to 3, character-      3.
Verfahren nach Anspruch I oder 2, dadurch ized in that said cover material
(21, 37) is a silicate.  gekennzeichnet, daB das Abdeckmaterial (21, 37) 5.
Method according to at least one of claims 1 to   10  lufthartbar ist. 3,
characterized in that said cover material (21, 37)    4. Verfahren nach den
AnsprOchen 1 bis 3, da- is an organic substance, preferably gelatine or
pec-  durch gekennzeichnet, daB des Abdeckmaterial (21, tine.
37) ein Silikat ist. 6. Method according to at least one of claims 1 to
5. Verfahren nach wenigstens einem der AnsprOi- 3, characterized in that
said cover material (21, 37)   15   che 1 bis 3, dadurch gekennzeichnet,
daB das Ab- is polyethylenglycol.
deckmaterial (21, 37) eine organische Substanz, 7. Method according to at
least one of the pre-     vorzugsweise Gelatine oder Pektin, ist. ceding
claims in which said measuring probe con-         6. Vertahren nach
wenigstens einem der AnsprO- sists of
che 1 bis 3, dadurch gekennzeichnet, daB das Ab- - a plurality of sensors
(11, 17)                20   deckmaterial (21, 37) Polyathylenglycol ist. -
and/or of at least one sensor (11, 17) and a stabiliz-  7. Verfahren nach
wenigstens einem der vorher- ing core (16) - in particular a wire -,
gehenden AnsprOche, be! dem die MeBsonde aus characterized in that said
sheath (18, 34) covers all    - einer Mehrzahl von Sensoren (11, 17). of
these sensors (11, 17) and/or the stabilizing core   - und/oder aus
mindestens einem Sensor (11, 17) (16) and is fastened on them.
25   und einem Stabilisierungskern (16) - vorzugsweise 8. Method according
to at least one of the pre-     elnem Draht - ceding claims, characterized
in that said sheath (18,  besteht, dadurch gekennzeichnet, daB die HOlle
(18, 34) is loosely put over said sensor(s) (11, 17) and/or  34) die
Sensoren (11, 17) und/oder den Stabilisie- the stabilizing core (16) before
said cover material   rungskern (16) ganz bedeckt und auf ihnen befe- (21,
37) is applied onto the selective membrane(s)   30   stigt ist. (15, 27,
28) and that said glue (22, 36) is introduced   8. Verfahren nach
wenigstens einem der vorher- between the sensor(s) (11, 17) and the sheath
(18,    gehenden  Anspruche, dadurch  gekennzeichnet, 34) through openings
(23, 38, 39) in said sheath (18,  daB die HOlle (18, 34) lose auf den/die
Sensor(en) 34) when the cover material (21, 37) has hardened.     (11, 17)
und/oder den Stabilisierungskern (16) aufge- 9. Method according to at
least one of claims 1 to   35   setzt wird, bevor das Abdeckmaterial (21 j
37) auf 7, characterised in that the cover material (21,37) is  die
selektiven Membran(en) (15, 27, 28) aufge- applied onto the selective
membrane(s) (15, 27, 28),  bracht wird, und daB der Klebstoff (22, 36)
durch said glue (22, 36) is applied onto the sensor(s) (11,  Offnungen (23,
28, 29) in der HOlle (18, 34) zwi- 17) when said cover material (21, 37)
has hardened    schen dem/den Sensor(en) (11, 17) und der HOlle (18, and
then said sheath (18, 34) is put over these sen-   40   34) eingebracht
wird, wenn das Abdeckmaterial (21, sor(s) (1 1, 17).
37) ausgehartet ist. 9. Verfahren nach wenigstens einem der Anspru-
PatentansprOche                                       che 1 bis 7, dadurch
gekennzeichnet, daB das Ab- *.deckmaterial (21, 37) auf die selektive(n)
Mem- 1. Herstellungsverfahren  fOr eine Me'sonde,   45   branen) (15,
27,28) aufgebracht wird, daB der Kleb- insbesondere eine optische Sonde fOr
die invasive     stoff (22, 36) auf den/die Sensor(en) (t1, 17) Messung von
Blutparametern wie pH, P02 oder           aufgebracht wird, wenn das
Abdeckmaterial (21, 37) pCO2, mit wenigstens einem Sensor (11, 17), der
eine  ausgehartet ist und daB dann die HOlle (18, 34) auf fOr die zu
messenden lonen oder Gasmolekile            den/die Sensor(en) aufgesetzt
wird. durchlassige selektive Membran (15, 27, 28) auf-  50 weist, und mit
elner HOlle (18, 34), die den Sensor (11, 17) wenigstens teilweise bedeckt
und die auf dem  Revendicatlons Sensor (11, 17) mit einem Klebstoff (22,
36) befestigt ist, gekennzeichnet durch die folgenden Herstel-         1.
Procede de fabrication d'une sonde de mesure, lungsschritte:
55   en particulier d'une sonde optique pour la mesure (1) Die selektive
Membran (15, 27, 28) des Sen-     par exploration de parametres sanguins
tels que le sors (1 1, 17) wird mit einem Abdeckmaterial (21, 37)  pH, le
p02 ou le pCO2 avec au moins un capteur (11, bedeckt, das
17) comportant une membrane selective (15, 27, 28) (1.1) hartbar,
perm6able aux ions ou aux mol6cules gazeuses a (1.2) gegenuber dem
Klebstoff (22, 36) resi-  60   mesurer, et une gaine (18, 34) couvrant au
moins stent,                                            partiellement ledit
capteur (11, 17) et fixee audit (1.3) in einem Lsungsmittel, das weder den
capteur (11, 17) par une colle (22, 36) ledit procede Klebstoff (22, 36)
noch die Einzelteile der Son-  6tant caracterise par les etapes de
fabrication sui- 



de angreift, l6slich ist,                         vantes: (2) die HOlle
(18, 34) wird auf dem Sensor (11, 17)   65  (1) La membrane s6lective (15,
27, 28) du capteur 5 * C   L   M   S    9                   EP0279004B1
(11, 17) est couverte par un materiau de couvertu- re (21, 37) qui est:
(1.1) durcissable (1.2) resistant a ladite colle (22, 36) (1.3) soluble
dans un solvant qui n'attaque ni la-   5 dite colle (22, 36) ni les
composants de la son- de, (2) la gaine (18, 34) est fWxee sur le capteur
(11, 17) par ladite colle (22, 36), (3) le materiau de couverture (21, 37)
est dissous   10 depuis le membrane selective (15, 27, 28) par ledit
dissolvant. 2. Un proced6 suivant la revendication 1, carac- t6rise en ce
que ledit mat6riau de couverture (21, 37) est soluble dans l'eau.
15 3. Un proc6de suivant la revendication 1 ou 2, ca- racterise en ce que
ledit materiau de couverture (21, 37) est durcissable a 'air. 4. Un procede
suivant la revendication 1 a 3, ca- racterise en ce que ledit materiau de
couverture   20 (21, 37) est un silicate. 5. Un procede suivant au moins
une des revendi- cations 1 & 3, caract~ris6 en ce que ledit mat6riau.de
couverture (21, 37) est une substance organique de pr6ference de la
gelatine ou de la pectine.      25 6. Un proc6de suivant au moins l'une des
reven- dications 1 a 3, caracteris6 en ce que ledit mat6riau de couverture
(21, 37) est du poly6thyleneglycol. 7. Un proc6de suivant au moins l'une
des reven- dications prec6dentes dans lequel ladite sonde de   30 mesure
consiste en: - une pluralite de capteurs (11, 17) - et/ou au moins un
capteur (11, 17) et une ame de stabilisation (16) en particulier en fil
metallique, caracterise en ce que ladite gaine (18, 34) couvre   35
I'ensemble de ces capteurs (11, 17) eVou l'ame de sta- bilisation (16) et
est fixee sur ceux-ci. 8. Un procede suivant au moins une des revendi-
cations precedents, caracterise en ce que ladite gaine (18, 34) est placee
en piece rapport6e sur   40 le(les) capteur(s) (11, 17) et/ou I'ame (16) de
stabilisa- tion avant i'application dudit mat6riau de couverture (21. 37)
sur la(les) membrane(s) seiective(s) (15, 27, 28) et en ce que ladite colle
(22, 36) est introduite entre le(les) capteur(s) (11, 17) et la gaine (18,
34) a   45 travers des orifices (23, 38, 39) dans ladite gaine (18, 34)
lorsque le materiau de couverture (21, 37) a durci. 9. Un proc6d6 suivant
au moins une des revendi- cations 1 a 7, caract6rise en ce que le mat6riau
de   50 couverture (21, 37) est applique sur la(les) membra- ne(s)
s~lectives (15, 27, 28), ladite colle (22, 36) est appliquee sur le(les)
capteur(s) (11, 17) quand ledit materiau de couverture (21, 37) a durci et
qu'ensuite ladite gaine (18, 34) est plac6e au-dessus de   55 ce(ces)
capteur(s) (11, 17). 60 65    


