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into the pre-column to remove the isolate out of the pre-column. This
invention relates to the extraction of an    The invention is based on the
object of provid- isolate from a liquid sample using a solid-phase  ing an
apparatus for extracting an isolate from a bent.
5   liquid sample using a solid-phase sorbent contain- The use of
solid-phase sorbents, e.g., bonded  ing in a column cartridge which
eliminates voids in silica, to extract an isolate, usually a chemical  the
packing of prepared, disposable columns and compound dissolved or otherwise
dispersed in a    which is suitable for automated processes. liquid sample,
is known. See "Sorbent Extraction      This object is achieved by an
apparatus in Technology" published in 1985 by Analytichem   10  accordance
with claim 1. International Inc., Harbor City, .CA 90710, and "Ba-  A
suitable cartridge for use with the apparatus ker-10 SPE Application'Guide
Vol. 1" published in  in accordance with the present invention is de- 1982
by J.T. Baker Chemical Co., Phillipsburg, NJ  scribed in European patent
application EP-A- 08865. It is also known to use disposable columns
446970. containing the sorbent between layers or discs of  15  FIG. 1 is a
schematic view of an extraction porous frit.
apparatus of this invention. A problem with prepared, disposable columns
FIG. 2 is a sectional view of a column cartridge filled with particulate
sorbent between frit layers is  used in this invention. the tendency of the
packing to settle and form        FIG. 3 is a partial sectional view of a
column oids which, even when extremely small, can ser-  20  cartridge with
an alternative end cap structure. usly distort the results of extraction
and/or elution  FIGS. 4,5,6 and 7 are partial schematic views of the
isolate. Radial compression techniques have  of an apparatus of this
Invention arranged to carry been used to combat this problem. Rainin
Instru-  out the steps of conditioning, Sample loading, ment Co. provides
packed columns with "Dynamax    washing and elution, respectively.
End-Fittings" which have a threaded axial com-  25   FIG. 8 is a partial
sectional view of a particular pression nut that can be turned down prior
to use  needle washing and waste drain assembly. to compress the frit
layers and sorbent particles to  FIG. 9 and 10 are partial sectional views
of a eliminate voids. Such an end fitting does not lend  particular
sampling tip washing apparatus. itself to void elimination by simple axial
compres-   Referring now to the drawings, a cartridge col- sion of the end
fittings.                     30  umn 10 is shown in FIG. 2 as having a
glass It is known to introduce the liquid sample into  column 12 packed
with solid-phase sorbent 14 the column from the top and to draw it down
into  between two layers of frit 16. The frit permits the the column by
vacuum, gravity or air displacement  free passage of liquid but is rigid
enough to pro- systems. Such methods are dependent upon col-    vide a
layer at each end to contain the sorbent 14. umn back pressure and are
hindered somewhat by   35   One can also use a screen or sieve instead of a
frit tightly packed columns. It has also been found that  layer. such
methods can cause channeling of the liquid       At either end of the
cartridge is an end cap 18, through the sorbent. When channeling occurs the
preferably made of a suitably inert material. The liquid sample is unevenly
passed through the sor-  end caps in FIG. 2 are shown to have upper and ent
bed and extraction can be variable and ineffi-  40  lower, tapered female
fittings 20 adapted to receive cient. This is espcially noticeable when the
packing  male sampling tips 22 and 24 on the liquid con- density varies
from column to column.             duits 26 and 28. Both male sampling tips
22 and DE-A-3002996 discloses an apparatus for ex-    24 are shown to be
spring-loaded to provide for tracting an isolate from a liquid sample using
a  clamping, axial-pressure engagement to effect a solid-phase sorbent
contained in a column. The   45  seal at each end of cartridge column 10
and also apparatus comprises three six-way valves, two      provide for the
force of the compressed springs 30 pumps, two pre-columns and a single
analytical    and 32 to assist in disengagement. The spring also column. A
narrow tubing coil is arranged between  accommodates a variety of column
lengths. The one of said pumps and one of the six-way-valves.  end caps in
FIG. 2 are shown in a tightly com- The disclosed method of extracting an
isolate from   50  pressed position. the liquid sample comprises the steps
of injecting    FIG 3 illustrates an alternative and preferred the liquid
sample into the tubing coil, introducing  face-seal structure of the end
cap 18A wherein o- the liquid sample by one of the pumps into one of  ring
washer 34 is provided to engage o-ring groove the pre-columns, wherein the
isolate is extracted on  36 in liquid conduit face 38 to effect a clamping,
the solid-phase sorbent, washing the solid-phase  55  axial-pressure
sealing engagement and easy dis- sorbent by introducing a washed solvent to
dis-  engagement with a liquid conduits 26 and 28. The place the sample
liquid from the column and in-   end cap in FIG. 3 is shown with space 39
to permit troducing by the second pump an eluting solvent   the end cap to
be compressed further to eliminate 



2    3                 EP 0 416 326 B1                       4 voids. It
is- also possible to use a flat gasket in   through coil 56 and valve 52
into conduit 28 into place of an o-ring seal or to construct the entire
the base of the column of cartridge 10. Mixtures of end cap of a suitably
compliant seal materials    agents may be used and different agents may be
The apparatus includes a base holder 40 for    used consecutively to
achieve the desired con- retaining the cartridge column 10 and sample vial
5   ditioning. The agent flows upwardly under the pres- 42 with a waste
drain 44. The base can contain a  sure of pump 56 through valve 52 and out
through suitable temperature control means (not shown) for  the needle 60
into waste drain 44, sample vial 42 the cartridge and the sample. By
controlling tem-  having been removed. The conditioning agent car-
perature, one can either maintain or change the   ries out the function
"solvation" as described in the efficiency of the separation; i.e., the
equilibrium   10  Analytichem publication and the J.T. Baker publica-
between the solid support and the liquid phase can  tion referred to
hereinabove. When the sorbent is, be regulated. Suitable temperature
controls are   for example, a bonded silica, formed by the reac- known In
the art, e.g., water circulation ther-   tion of organosilanes with
activated silica, solvation mostatically controlled. An elevator 46 has a
car-  with a conditioning agent like methanol activates riage 48 which can
be moved up and down. The   15  and wets the functional end groups on the
sorbent arrangement of the cartridge and the sampling tips  surface and
positions and enables them to extract 22 and 24 is such that the movement
of carriage   isolate molecules from the sample liquid. The sor- 48 will
engage and disengage conduits 26 and 28   bents, eluting agents,
conditioning agents and iso- with cartridge 10. Arm 50 on the carriage has
the  late compounds of the aforementioned publications conduit 26 attached
to the bottom and carries two-  20  and teachings in connection therewith
are incor- position four-port valve 52. Connected to one port  porated
herein by reference. of the valve 52 is a narrow tube coil 54 whose
..After a suitable amount of conditioning agent is internal volume is about
the same size as the     passed out through the column, the pump can be
desired liquid sample to be drawn from sample vial   switched to a source
of water (or another condition- 42.
25  ing agent) to displace the bulk of the conditioning A
positive-displacement, variable  flow-rate  agent but not to disturb the
activated sorbent sur- pump 56 is connected to coil 54. A suitable type of
face. The water goes out through needle 60 and pump is one that can
compress a cylinder of liquid  waste drain 44. out through coil 54 or can,
by reverse pumping,       Next, a suitable amount of wash solvent is
withdraw liquid from coil 54 up into the pumping   30  pumped from reagents
58 through the column 10 cylinder (not shown). A suitable pump is a syringe
displacing the bulk of the water and passes out pump, e.g., such as
commercially available from   through needle 60 and waste drain 44. The
wash Hamilton Instrument Co.                           solvent is the same
as that to be used subse- A source of reagents .58-. is attached to the
quently after sample extraction. At this point, the pump. Included reagents
therein are, for example,  35  entire system from the pump to the needle is
filled water, conditioning agent, e.g., methyl alcohol or  with wash
solvent at the time that pump 56 Is acetonitrile, and wash solvent, e.g.,
deionized wa-  turned off. ter, pH buffer solution, or appropriate organic
sol-  The next step is to rotate valve 52 to the vent mixtures. The
connection (not shown) between  position shown In FIG. 5. Reverse pumping
of reagents 58 and pump 56 Is such that the pump   40  pump 56 withdraws a
suitable amount of sample can be alternatively connected to a source of
dif-  liquid from vial 42 through penetrated needle 60 up ferent reagents.
This is easily accomplished by   into tubing coil 54. An alternative way of
introduc- means well known in the art.                      ing a sample
into the system is to have a sample The carriage arm 50 can be lowered such
that   source among the reagents 58 and to withdraw the the upper and lower
sampling .tips 22 arid . 24   45  sample by pump 56 in the same way as
previously engage female fittings 20 in cartridge 10 and are  described for
reagents. The amount of sample liq- compressed  into sealing  engagement
against      uid withdrawn should just about fill coil 54. Be- springs 30
and 32. The compressive, clamping      cause of the narrow diameter of the
coil, there will force will also compress end caps 18 against frit  be
little mixing of the sample with residual wash layers 16 to remove any void
above packing 14. If  50  solvent in the system. Introduction of a small
air sample vial 42 is present on base 40, it will be  gap above the sample
level will help prevent mix- penetrated by hollow needle 60 and will be
located  ing. over waste drain 44 as in FIG. 4. In the valve 52     The
valve 52 is turned to the position in FIG. 6 position shown in FIG. 4, coil
54 is connected to  . and vial 42 is removed. The pump then forces the 



conduit 28 and conduit 26 is connected to needle  55  liquid sample in the
coil 54 out into the base of 60.
column 10 by pumping wash solvent from reagents As shown in FIG: 4, liquid
conditioning agent,  58 behind it. The rate of pumping is carefully e.g.,
methanol, can be pumped from reagents 58    controlled to achieve the
optimum amount of con- 3    5                 EP 0 416 326 B1
6 tact with the-sorbent to extract the isolate thereon  sions of the needle
60, tubular insert 63 and waste Next a wash solvent is pumped at a
controlled-rate  drain 44 are selected to afford good flow action for
through the column 10. The solvent is carefully   washing without unduly
restricting fluid flow. The elected to displace the sample liquid from coil
54  wash assembly can be disassembled for easy into the column thus
removing the weakly retained   5   cleaning. impurities from the sorbent
without removing the      The geometry of column 10 can be important.
isolate. Such solvent selection is within the skill of  Longer columns may
provide better separation the art. The wash solvent also serves to flush
out  while wider columns provide larger sample capac- the system including
the needle. Both the sample  ity. Maintaining uniform column length may
provide liquid and the wash solvent many be passed to  10  uniformity of
results by controlling the linear ve- Waste. However, in some cases, the
isolate may    locity of elution. Vial size cartridges may contain as be
the undesired material and the isolate-free sol-  much as 500 mg of packing
sorbent. vent liquid may be the desired material which can     While the
sorbent particles ordinarily act to be recovered at that point.
physically adsorb or absorb the isolate, it is to be It is also possible in
accordance with the above  15  understood that sorbent particles may be
used that procedures to load more than one sample of the    chemically
react with the sample to bond or retain same or different composition
either before wash-  the isolate which is to be removed. ing or with
intermittent washing.                     The column may be of glass,
medical-grade The final step is to arrange the apparatus as  polypropylene,
fluorocarbon polymer or other suit- shown in FIG. 5 and to pump an
appropriate eluting   20  able material. The frit can be of inert materials
solvent, e.g., methanol, from reagents 58 into the  such as fluorocarbon
polymer, polyethylene, or column 10 at a controlled rate-and amount under
stainless steel. optimum conditions to dissolve. and remove the.     The
use of a positive displacement pumping isolate from the sorbent. The
isolate-containing.elu-  system allows for accurately controlled flow rates
tion solvent can be collected in sample vial 42.  25  through the packed
bed as well as enhanced ability More than one vial may be used
consecutively to   to control the actual volume of eluent dispensed in
collect the sample. Optionally, the eluting solvent  the final analysis
vial. Variable flow rate control is may be changed to elute a separate
fraction of    important in optimizing separations when changing isolate
from the sorbent into a separate vial. Means  from one type of separation
to another. High pres- for automatically rotating consecutive vials under
30  sures provided by this pumping system can allow the needle may be used.
It may be desirable to    the use of smaller diameter packing materials
with send the contents to an appropriate analytical de-  a.corresponding
increase in resolution between an- vice, e.g., a gas or liquid
chromatograph (not    alytes. shown).
The apparatus of this invention affords the use In some cases it-is
desirable that both the   35  of automated systems of extraction and
analysis. exterior and interior surface of the hollow needle 60  Cartridges
and vials may be fed by automated be washed after or before the extraction
process.  means, e.g., on rotating trays, to the apparatus. For such a
step, the sample vial 42, and usually   Computerization of the various
steps in the process The cartridge 10, are removed from the apparatus  is
also possible for optimum operation. of FIG. 1. Referring to FIG. 8, the
assembly has a   40  In some cases it is desirable that the interior
construction wherein the needle 60 is lowered     surfaces of the sampling
tips 22 and 24 and con- through a conical drain 62 down into the bottom of
nection conduits be washed after or before the tubular insert 63. The
tubular insert is located in-  extraction process. For such a step,
referring to side the hollow waste drain 44 and has a pair of  FIG. 9, a
wash cartridge 65 would replace cartridge overflow ports 64 located near
its top. During wash-  45  10 and sample vial 42 would be removed Referring
ing, two-position four-port valve 52 is turned to the  to FIG. 10, during
washing, the upper sampling tip position shown in FIG. 5 which connects the
needle  22 would be lowered such that the sampling tips 22 60 to the source
of reagents 58 through pump 56   and 24 would pass through duckbill 66. At
this and coil 54. Sample vial 42, of course, is absent  point, wash fluid
would be pumped through in the and the needle is inserted as shown in FIG.
8.  50  same manner as described for FIG. 4. 



The appropriate reagent, e.g., water or wash solvent, is pumped through the
needle into tubular  Claims insert 63 and flows up and around the exterior
of the needle 60 and out through ports 64 down       1. Apparatus for
extracting an isolate from a liq- through drain 44. This effectively washes
both the   55  uid sample using a solid-phase sorbent (14) interior and the
exterior of the needle free of any   contained in a column cartridge (10)
connec- prior samples or contaminants which must be re-    table to pumping
means (56) through a narrow moved prior to future extraction processes.
Dimen-   tubing coil (54) characterized by: 4    5                 EP O 416
326 B1                    6           [err] tact with the sorbent to
extract the isolate thereon: -  sions of the needle 60, tubular insert 63
and waste Next a wash solvent is pumped at a controlled rate  drain 44 are
selected to afford good flow action for through the column 10. The solvent
is carefully    washing without unduly restricting fluid flow. The selected
to displace the sample liquid from coil 54  wash assembly can be
disassembled for easy into the column thus removing the weakly retained   5
cleaning. impurities from the sorbent without removing the      The
geometry of column 10 can be important. isolate. Such solvent selection is
within the skill of  Longer columns may provide better separation the art.
The wash solvent also serves to flush out  while wider columns provide
larger sample capac- the system including the needle. Both the sample  ity.
Maintaining uniform column length may provide liquid and the wash solvent
many be passed to  10  uniformity of results by controlling the linear ve-
Waste. However, in some cases, the isolate may    locity of elution. Vial
size cartridges may contain as be the undesired material and the
isolate-free sol-  much as 500 mg of packing sorbent. vent liquid may be
the desired material which can     While the sorbent particles ordinarily
act to be recovered at that point.                        physically adsorb
or absorb the isolate, it is to be It is also possible in accordance with
the above   15  understood that sorbent particles may be used that
procedures to load more than one sample of the     chemically react with
the sample to bond or retain same or different composition either before
wash-  the isolate which is to be removed. ing or with intermittent
washing.                     The column may be of glass, medical-grade The
final step is to arrange the apparatus as   polypropylene, fluorocarbon
polymer or other suit- iown in FIG. 5 and to pump an appropriate eluting
20  able material. The frit can be of inert materials solvent, e.g.,
methanol, from reagents 58 into the  such as fluorocarbon polymer,
polyethylene, or column 10 at a controlled rate and amount under
stainless steel. optimum conditions to dissolve and remove the        The
use of a positive displacement pumping isolate from the sorbent. The
isolate-containing elu-  system allows for accurately controlled flow rates
tion solvent can be collected in sample vial 42.  25  through the packed
bed as well as enhanced ability More than one vial may be used
consecutively to   to control the actual volume of eluent dispensed in
collect the sample. Optionally, the eluting solvent  the final analysis
vial. Variable flow rate control is may be changed to elute a separate
fraction of     important in optimizing separations when changing isolate
from the sorbent into a separate vial. Means  from one type of separation
to another. High pres- for automatically rotating consecutive vials under
30  sures provided by this pumping system can allow the needle may be used.
It may be desirable to    the use of smaller diameter packing materials
with send the contents to an appropriate analytical de-  a corresponding
increase in resolution between an- vice, e.g., a gas or liquid
chromatograph (not     alytes. shown).
The apparatus of this invention affords the use In some cases it is
desirable that both the   35  of automated systems of extraction and
analysis. exterior and interior surface of the hollow needle 60  Cartridges
and vials may be fed by automated be washed after or before the extraction
process.  means, e.g., on rotating trays, to the apparatus. For such a
step, the sample vial 42, and usually   Computerization of the various
steps in the process The cartridge 10, are removed from the apparatus  is
also possible for optimum operation. of FIG. 1. Referring to FIG. 8, the
assembly has a   40  In some cases it is desirable that the interior
construction wherein the needle 60 is lowered      surfaces of the sampling
tips 22 and 24 and con- through a conical drain 62 down into the bottom of
nection conduits be washed after or before the tubular insert 63. The
tubular insert is located in-  extraction process. For such a step,
referring to side the hollow waste drain 44 and has a pair of   FIG. 9, a
wash cartridge 65 would replace cartridge overflow ports 64 located near
its top. During wash-  45  10 and sample vial 42 would be removed Referring
ing, two-position four-port valve 52 is turned to the  to FIG. 10, during
washing, the upper sampling tip 



position shown in FIG. 5 which connects the needle  22 would be lowered
such that the sampling tips 22 60 to the source of reagents 58 through pump
56    and 24 would pass through duckbill 66. At this and coil 54. Sample
vial 42, of course, is absent  point, wash fluid would be pumped through in
the and the needle is inserted as shown in FIG. 8.  50  same manner as
described for FIG. 4. The appropriate reagent, e.g., water or wash solvent,
is pumped through the needle into tubular  . Claims insert 63 and flows up
and around the exterior of the needle 60 and out through ports 64 down
1. Apparatus for extracting an isolate from a liq- through drain 44. This
effectively washes both the   55  uid sample using a solid-phase sorbent
(14) interior and the exterior of the needle free of any    contained in a
column cartridge (10) connec- prior samples or contaminants which must be
re-       table to pumping means (56) through a narrow moved prior to
future extraction processes. Dimen-     tubing coil (54) characterized by:
4    7                  EP 0 416 326 B1                            [err] -
a holder (40) for retaining said column     solvent may be passed through
said needle cartridge (10), said holder (40) having a      (60) into said
tubular insert (63), along the lower conduit (28) with a lower sampling
exterior of said needle (60) and out through tip (24)
said overflow ports (64). - an arm (50) having an upper conduit (26)   5
with an upper 16 sampling tip (22),         7. The apparatus of one of the
claims 1 to 6, - means (46,48) for relatively moving said
characterized in that arm (50) with regard to said holder (40);       said
column cartridge (10) is a solid-phase and
extraction cartridge (10) comprising a column -   a valve (52) comprising
ports connected   10  (12) containing solid-phase sorbent particles to said
lower and upper conduits (28,26)        (14) with a porous separation layer
(16) above and to said narrow tubing coil (54);            and below said
sorbent particles (14), an end wherein the arrangement of said column
cap (18) above and below said separation lay- cartridge (10) and of said
lower and up-        ers (16) with an aperture (20) therein permitting per
sampling tips (22,24) is such that a   15  liquid to pass through, said end
caps (18) relative movement of said arm (50) and          having sealing
means (20;34) adapted to en- said holder (40) will sealingly engage and
gage and disengage conduits (26,28) for said disengage said sampling tips
(22,24) with      liquid, said end caps (18) further being com- end caps
(18) of said column cartridge          pressible into said column to
eliminate signifi- (10), said end caps (18) being compress-  20    cant
voids between said separation layers (16) ible by a compressive force
exerted on          upon the application of axial pressure through said end
caps (18) when sealingly en-           said conduits (26,28). gaging them
with said sampling tips (22,24) to remove a any void above said      8.
The apparatus of claim 7, characterized in that solid-phase sorbent (14)
contained in  25       the end caps (18) of the cartridge (10) are said
column cartridge (10).                     made of a suitably chemically
inert polymer, preferably a fluorocarbon polymer. 2. The apparatus as
claimed in claim 1, char- acterized in that
9. The apparatus defined in claim 7 or 8, char- said holder (40) Is
arranged for retaining a   30    acterized in that sample vial (42) above a
waste drain (44); and      the column (12) consists of glass or a suitably
said valve (52) further comprises a port con-        chemically inert
polymer. nected to a needle (60) fixed to said arm (50). 10. The apparatus
defind in claim 7, characterized 3. The apparatus as claimed in claim 1 or
2,  35        In that. characterized in that
said porous separation layer (16) is a layer of said sampling tips (22,24)
are spring-loaded by     frit or a screen or a sieve. springs (30,32)
arranged at said arm (50) and at said holder (40) such that the force of
said  11. The apparatus defined in one of the claims 1 compressed springs
and said end caps (18)   40       to 10, characterized in that assists in
disengaging said sampling tips            said end caps (18) comprise
sealing means (22,24) from said end caps (18) of said column       provided
with luer fittings or a face seal or a 



cartridge (10).                                      core seal or 0-ring
washers. 4. The apparatus as claimed in one of the claims   45   12. The
apparatus defined In claim 10, character- 1 to 3, characterized in that .
.             ized  in that said pumping means is a positive displace-
the frit comprises fluorocarbon polymer par- ment pump (56).
ticles. 5. The apparatus of claim 4, characterized by  50   PatentansprUche
means (63) for passing wash solvent through the interior and over the
exterior of said needle  1. Gerat zum Extrahleren eines zu isolierenden
(60).                                                Stoffes aus einer
Flissigkeltsprobe unter Ver- wendung eines sobierenden Stoffes in fester 6.
The apparatus of claim 1, characterized by   55       Phase (14), watcher
in einer Siulenpatrone an engageable tubular insert (63) having over-
(10) enthalten ist, die mit einer Pumpeinrich- flow ports (64), into which
insert (63) said nee-    tung (56) mittels elner engen R6hrenspule die (60)
may be inserted and in which wash          (54) verbindbar ist,
gekennzelchnet durch: 5    9                 EP 0 416 326 B1
10   | |||||| ||| ||||| 11111 li *   C   L  M   S  * - einen Halter (40)
zum Halten der S!.Lqn-      Waschldsung durch das Innere und Uber das
patrone (10), wobel dMr Halter eine un--   .  AuBere der Nadel (60). tore
Leitung (28) mit einer unteren Pro- benspitze (24) hat,
6. Das Gerat nach Anspruch 1, gekennzeichnet - onen Arm (50) mit einer
oberen Leitung   5    durch (26) mit einer oberen Probenspitze (22),
einen in Eingriff bringbaren Schlaucheinsatz - eine Einrichtung (46, 48)
zum relativen        (63) mit Oberlauftoren (64), wobei die Nadel in
Bewegen des Armes (50) bezrglich des          den Einsatz (63) einsetzbar
ist und wobel eine Halters (40); und
Waschl6sung durch die Nadel (60) in den - sin Ventil (52) mit Toren, die
mit der  10     schlauchformigen Einsatz (63), entlang des unteren und der
oberen Leitung (28, 26)       AuBeren der Nadel (60) und heraus durch die
und der engen R6hrenspule (54) verbun-        Oberlauftore (64) gefUhrt
werden kann. *den sind; - wobei die Anordnung der Saulenpatrone     7T. Das
Gertt nach einem der Ansprlche 1 bis 6, (10) und der unteren und oberen
Proben-  16   dadurch geckennzelchnet, daB spitze (22, 24) derart ist, daB
eine Rela-    die Siulenpatrone (10) eine Festphasenextrak- tivbewegung des
Armes (50) und des            tlonspatrone (10) Ist, welche elne Slule (12)
Halters (40) die Probenspitzen (22, 24)       umfaBt, die sorbierende
Partikel (14) in fester mit Endkappen (18) der Sgulenpatrone          Phase
mit elner pordsen Trennschicht (16) (10) dichtend in Eingrlff und au~er
Ein-  20  oberhalb und unterhalb der sorblerenden Parti- griff bringt,
wobei die Endkappen (18)        kel (14), eine Endkappe (18) oberhalb und
un- durch eine Druckkraft zusammendrUck-          terhalb der
Trennschichten (16) mit einer darin bar sind, welche auf die
Endkappe.r,(18)     --vorgesehenen Offnung (20), welche oinen ausgelbt
wird, wenn -diese dichtend iit-...  Fluiddurchtrltt erm6glicht, umfa~t,
wobei die den Probenspitzen (22, 24) In Eingriff  25    Endkappen (18) eine
Dichteinrichtung (20; 34) gebracht werden, um jogliche Hohiraume
haben, die dazu geeignet ist, mit Leitungen oberhalb des sorbierenden
Stoffes in fe-      (26, 28) fir die Fllssigkeit Eingrlff zu nehmen ster
Phase (14), der in der Slulenpatrone     und mit diesen auBer Eingriff zu
kommen, wo- (10) enthalten ist, zu entfernen.             bei die Endkappen
(18) ferner in die Saule 30      hinein zusammdrUckbar sind, um nennenswer-
2. Das Gerlit nach Anspruch 1, dadurch gekenn-        te HohirSume zwischen
den Trennschichten zeichnet, daB                                      (16)
bei Anwenclung eines Axialdruckes durch der Halter (40) angeordnet ist, um
eine Pro-       die Leitungen (26, 28) zu beseitigen. benphiole (42)
oberhalb eines Abflusses (44) zu hatten; und                            35
8. Das Gerat nach Anspruch 7, dadurch gekenn- das Ventil (62) femer ein Tor
umfaBt, welches      zeichnet, daB mit einer Nadel (60) verbunden ist, die
an dem     die Endkappen (18) der Patrone (10) aus ei- Arm (50) befestigt
ist.                            nem geeigneten, chemisch inerten Polymer,
vorzugsweise  aus  Fluorkohlenstoff-Polymer, 



'-S.  Das Ger~t nach Anspruch 1 oder 2, dadurch   40    bestehen.
gekennzeichnet, daB die Probenspitzen (22, 24) mittels Federn (30,  9. Das
Gerit nach Anspruch 7 oder 8, dadurch 32), die an dem Arn (50) und an dem
Halter         gekennzeichnet, daR (40) angeordnet sind, derart mit einer
Feder-      die Slule (12) aus Glas oder einem geeigne- kraft vorgespannt
sind, daB die Kraft der zu-  46  term, chemisch inerten Polymer besteht.
sammengedrUckten Fedem .und der Endkap-                -- pen (18jcdas
AuBereingriftbringen der Proben-  10. Das Gerat nach Anspruch 7, dadurch
gekenn- spitzen (22, 24 mit den Endkappen (18) der         zeichnet,
Sgulenpatrone (10) unterstUtzt.                    daB die por6se
Trennschicht (16) eine Fritte- so      schicht odor ein Sieb oder ein
Siebfilter ist. 4. Das Gerat nach einem der AnsprUche 1 bis 3, dadurch
gekennzeichnet, daB                    11. Das Gerat nach einem der
Ansprliche 1 bis 10, die Pumpeinrichtung eine Pumpe (56) mit po-
dadurch gekennzeichnet, daB sitiver Verdr~ngung ist.
die Endkappen (18) eine Dichteinrichtung um- 15     fassen, die mit
Luer-Dichtungen oder elner FlIa- 5. Das Gernt nach Anspruch 4,
gekennzeichnet          chendichtung oder einer Kerndichtung oder mit durch
O-Ring-Dichtungen versehen ist. sine Einrichtung zum  Hindurchf0hren einer
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1      1 12. Das GerAt nach Anspruch 10, dadurchlgekenn-      3. Dispositif
selon ia revendication 1 ou 2, carac- zeichnet, daB
td- -  teris4..en ce que lesdits enbouts d'4chantillon- die Fritte
Fluorkohlenstoff-Polymer-Partikel auf-    nage (22, 24) sont rappel~s de
maniere elasti- weist.                                               que
par des ressorts (30, 32) agenc~s au ni- /  5    veau dudit bras (50) et au
niveau dudit support Revendlcatlons
(40) de telle sorte que la force des ressorts comprimes et desdits bouchons
d'extremite 1. Dispositif pour extraire une partie isolde & par-    (18)
aide a la liberation desdits enbouts tir d'un dchantillon de liquido en
utilisant un      d'6chantillonnage (22, 24) a partir desdits bou-
absorbant (14) en phase solido contenu dans   10     chons d'extrfmltM (18)
de ladite cartouche (10) une cartouche (10) en colonne pouvant etre
en colonne. reil~o a des moyens de pompage (56) par I'irterm6diaire  d'un
enroulement h4Iico(dal    4. Dispositif selon l'une quelconque des revendi-
(54) formant tuyauterle etrolte, caractdris6 en      cations 1 & 3,
caracteris6 on ce quo lesdits ce qu'il comporte:
15       moyens de pompage sont constitues d'une - un support (40) destine
a retenir ladite        pompe volum~trique (56). cartouche (10) en colonne,
ledit support (40) ayant un conduit inf6rieur (28) ayant  6. Dispositif
selon la revendication 4, caract~ris6 un embout inf6rieur (24)
d'4chantillonna-       en ce qu'il comporto des moyens (63) pour go,
20       faire passer du solvant de lavage a travers - un bras (50)
comportant un conduit sup6-        l'interieur et sur 1'extdrleur de ladite
alguille riour (26) ayant un embout sup6rieur (22)       (60).
d'Ochantillonnage, - des moyens (46, 48) destines a d6paper       6
Dispositif selon la revendication 1, caractdris6 de manibre relative ledit
bras (50). par   26 w    en ce qu'il comporte un 6l6ment rapporte (63)
rapport audit support (40), et                  tubulalre pouvant etre mis
en prise comportant - une vanne (52) comportant des orifices          des
orifices (64) de debordement, 6lment rap- relies auxdits conduits lnf6rieur
et supe-      port4 (63) dans loquel ladite aiguille (60) pout riour (28,
26) et audit enroulement hd11-       8tre Inser6e et dans loquel du solvant
de lava- co(dal (54) formant tuyauterie 6troite,  30     ge pout 8tre mis
en circulation a travers ladite - dans loquel l'agencoment de ladite car-
alguille (60) jusque dans ledit 6lement rapport6 touche (10) en colonne et
desdits em-           tubulaire (63), le long de la partie exterleure de
bouts d'6chantillonnage inferieur et supe-     ladite aiguille (60) et
sortir & travers lesdits rieur (22, 24) est tel qu'un deplacement
orifices de d~bordement (64). relatif dudit bras (50) et dudit support  35
-(40) met en contact de manibre etanche,     7. Dispositif selon l'une
quelconque des revendi- 



et lDbere, lesdits embouts d'dchantillonna-     cations 1 a 6, caract6ris6
en ce que ladite ge (22, 24) avec des bouchons d'extre-          cartouche
(10) on colonne est une cartouche mit6 (18) de ladite cartouche (10) for-
(10) d'extraction on phase solido comportant mant colonne, lesdits bouchons
d'extrd-   40    une colonne (12) contenant des particules (14) mite (18)
pouvant Otre comprimds par            d'absorbant on phase solido, ayant
une couche une force de compression exercee sur            de separation
poreuse (16) situde au-dessus et lesdits bouchons d'extrdmit6 (18) lors-
en-dessous desdites particules d'absorbant qu'lls viennent en contact
Mtanche avec        (14), et un bouchon d'extr6mitd (18) au-dessus loesdits
embouts d'4chantillonnage (22,  45     et on-dessous desdites couches de
separation 24) pour supprimer tout vide existaq au-        (16) et muni
d'une ouverture (20) & travers dessus dudit absorbant (14) on phase    -
laquelle du liquide pout passer, lesdits bou- liquido contenu dans ladite
cartouche           chons d'extr6mit6 (18) comportant des moyens (10) on
colonne.                                d'dtanch~it6 (20; 34) adaptds pour
venir on 50      contact, et 8tre lib~rds, avec les conduits (26, 2.
Dispositif selon la revendication 1, caracterisb      28) destinds auxdits
liquides, lesdits bouchons en ce quo ledit support (40) est agencd pour
d'extr6mite (18) pouvant en outre 8tre compri- retenir un flacon
d'Xchantillon (42) au-dessus       mds dans ladite colonne pour 4liminer
les vi- d'une canalisation d'Ovacuation (44), et             des importants
existant entre lesdites couches ladite vanne (52) comports en outre un   55
de separation (16) lors de l'application d'une orifice relic a une aiguille
(60) fixee sur ledit    pression axiale a travers lesdits conduits (26,
bras (50).                                           28). 7    13
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revendication 7, caract~ris4 on, ce quo les bouchons d'extremite (18) dA'a
cartouche (10) sont constitufs d'un polymere adapte inerte chimiquement, de
prdfdrence un polymbre fluorocarbon4.                   5 9. Dispositif
selon la revendication 7 ou 8, carac- tdrisd en ce quo la colonne (12) est
constitude de verre ou de polymbre inerte chimiquement adapt4.
10 10. Dispositif selon la revendication 7, caract~ris6 en ce que ladite
couche poreuse de separation (16) est une couche de fritte ou un tarlis ou
un crible.                                   15 11. Disposltif selon Pune
quelconque des revendi- cations 1 a 10, caracteris4 en ce quo lesdits
bouchons d'extr~mitd (18) comportent des moyens d'6tanch6it6 munis de
raccords 4lastl-  2o ques ou d'un joint de face ou d'un joint de noyau ou
de rondelles formant joint torique. 12. Dispositif selon la revendication
10, caract6r4f4 en g0 quo -la fritte est constitude de polymbre  25
fluorocarbon6. 30 35 40 45 60 55 8    


