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Description

TECHNICAL FIELD

[0001] The present invention relates to laboratory
glassware, and particularly to a disposable polymer-
structured filtering kit for use in small-scale vacuum fil-
tration of solid-liquid samples.

BACKGROUND ART

[0002] Vacuum filtration, a common technique used in
chemistry laboratories, involves passing a liquid contain-
ing a solid through a porous interface so that the solid
can be trapped as the liquid flows therethrough. Typically,
a vacuum filtration kit for small-scale filtration includes a
filter funnel, an adapter and a receiving receptacle.
[0003] A typical vacuum filtration kit using the above
three components has a vacuum port formed through the
filter funnel. Such a kit typically includes a glass filter
funnel with a vacuum take-off port connected to a vacuum
source and a glass filtrate receptacle for receiving the
solution. The funnel typically has a ground joint for cou-
pling with a filtrate receptacle, and has a fritted glass filter
disc for filtering any insoluble materials.
[0004] Another typical vacuum filtration kit may have
a vacuum take-off port integrated into the adapter. The
kit includes a glass filtering funnel without a ground joint,
the glass adapter with the vacuum take-off port, a rubber
adapter for coupling with the funnel, and a receptacle for
receiving filtrate.
[0005] In yet another typical vacuum filtration kit, a vac-
uum take-off port is integrated into a filtrate receptacle.
The kit includes a filtering funnel, the filtrate receptacle
with the vacuum take-off port, and a rubber adapter for
coupling the funnel with the filtrate receptacle.
[0006] With each of these vacuum filtration kits, during
the filtration process, the fluid to be filtered is placed into
the funnel and the filtrate receptacle is attached. Negative
pressure from the vacuum is applied to the vacuum take-
off port. The pressure differential caused by the vacuum
causes the fluid to pass through the filter and into the
receptacle. Thus, the insoluble material is collected on
the fritted disc. An example of a vacuum type filtering kit
is given in US4301010.
[0007] Following usage, all of the components of the
vacuum filtration kit must be cleaned in order to eliminate
contamination. However, the glassware is susceptible to
accidental breakage and shattering during the cleaning
process, particularly since some of the components are
difficult to clean by hand. Some of the above components
are relatively expensive to replace, particularly the glass
filter funnel with the glass fritted disc filter, because these
are typically made by hand. Additionally, the cleaning
process is quite time consuming, particularly when
viewed in the laboratory setting, where time is an impor-
tant factor in many experiments. Thus, a disposable pol-
ymer-structured filtering kit solving the aforementioned

problems is desired.

DISCLOSURE OF INVENTION

[0008] The filtering kit of the invention is defined in
claim 1. Additional features are defined in dependent
claims. In a first embodiment, the disposable polymer-
structured filtering kit includes a disposable, polymer-
structured filtering funnel with a stem having a distal tip.
A flow discharge end is formed at the distal tip. Preferably,
a polymer fritted filter disc is positioned in the funnel,
providing filtering for liquids passing therethrough. The
kit preferably also includes a glass vacuum take-off
adapter having a port for connecting to a vacuum source
for providing negative pressure. The adapter securely
and snuggly receives the funnel and maintains position
of the distal tip thereof with the flow discharge end below
the port, thus preventing contaminants from entering the
adapter. A reusable, glass round bottle flask receives the
adapter and the stem of the funnel. The funnel and fritted
disc are formed from disposable materials, thus removing
the necessity of cleaning them following use. The adapter
does not need to be cleaned and can be reused, since
no contaminants come in contact therewith during filter-
ing. The kit is well adapted for collecting either filtrate or
insoluble material.
[0009] In an alternative embodiment, the disposable,
polymer-structured filtering kit includes a disposable, pol-
ymer-structured filtering funnel with a stem having a distal
tip. A flow discharge end is formed at the distal tip. The
funnel also preferably has a relatively wide top opening
for easily receiving a liquid sample. A polymer fritted filter
disc is also positioned in the funnel to provide filtering.
The kit further includes a screw-threaded joint adapter
having a port for connection to a vacuum source to pro-
vide negative pressure. The adapter securely and snug-
gly receives the funnel and maintains position of the distal
tip thereof with the flow discharge end below the port,
thus preventing contaminants from entering the adapter.
[0010] A disposable glass screw-threaded receiving vi-
al is coupled to the adapter by the screw-threaded joint.
The vial further receives the stem of the funnel, with the
flow discharge end thereof being positioned in the vial.
The funnel and fritted disc are formed from disposable
materials, thus removing the necessity of cleaning them
following use. The vial may also be unscrewed from the
adapter for disposal. The adapter does not need to be
cleaned and can be reused, since no contaminants come
in contact therewith during filtering.
[0011] In a further alternative embodiment, the dispos-
able polymer-structured filtering kit includes a disposable
polymer-structured filtering funnel. The funnel has a de-
tachable stem with a distal tip, a relatively wide top open-
ing for easily receiving a liquid sample, and a flow dis-
charge end positioned at the distal tip. The kit further
includes a polymer adapter for securely and snuggly re-
ceiving the funnel and positioning the distal end thereof
(with the flow discharge end) below the adapter. A poly-
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mer fritted filter disc is positioned between the funnel bar-
rel and funnel base to provide filtering. An Erlenmeyer
filtering flask having a vacuum port receives the adapter
and the stem of the funnel, with the flow discharge end
being positioned in the flask beyond the port. As above,
the funnel and fritted disc are formed from disposable
materials, thus removing the necessity of cleaning them
following use. Further, the adapter does not need to be
cleaned and can be reused, since no contaminants come
in contact therewith during filtering. As a further alterna-
tive, a kit may be provided including a disposable poly-
mer-structured filtering funnel, a glass vacuum take-off
adapter, and reusable glass flask or disposable vial, as
described above. The funnel, adapter and flask or vial
may have any of the above-described configurations, but
with the flask or vial being positioned within the adapter,
rather than beneath it, as in the previous embodiments.
[0012] Additionally, the adapter may have multiple
joints on the cap to hold multiple filter funnels. This ar-
rangement would allow the adapter to perform multiple
funnel filtrations simultaneously. Preferably, the filter fun-
nels are sold pre-packaged with sorbents, such as silica
gels or resins, allowing the filter funnels to be used as
separatory cartridges to separate compounds in solid
phase extraction technology.
[0013] These and other features of the present inven-
tion will become readily apparent upon further review of
the following specification and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

Fig. 1 is a perspective view of a disposable polymer-
structured filtering kit.
Fig. 2 is a perspective view of an alternative embod-
iment of the disposable polymer-structured filtering
kit.
Fig. 3 is a perspective view of another alternative
embodiment of the disposable polymer-structured
filtering kit.
Fig. 4 is a side view of a disposable polymer-struc-
tured filter funnel of the disposable polymer-struc-
tured filtering kit of Fig. 1.
Fig. 5 is a side view of a disposable polymer-struc-
tured filter funnel of the disposable polymer-struc-
tured filtering kit of Fig. 2.
Fig. 6 is a partially exploded, perspective view of a
disposable polymer-structured filter funnel of the dis-
posable polymer-structured filtering kit of Fig. 3.
Fig. 7 is a side view of a vacuum take-off adapter of
the disposable polymer-structured filtering kit of Fig.
1.
Fig. 8 is a partially exploded view of a vacuum take-
off adapter of the disposable polymer-structured fil-
tering kit of Fig. 2.
Fig. 9 is a partially exploded view of an alternative
vacuum take-off adapter of the disposable polymer-

structured filtering kit of Fig. 1.
Fig. 10 is a partially exploded view of an alternative
vacuum take-off adapter of the disposable polymer-
structured filtering kit of Fig. 2.
Fig. 11 is a side view of a polymer adapter of the
disposable polymer-structured filtering kit of Fig. 3.
Fig. 12 is a partially exploded side view of an alter-
native polymer adapter of the disposable polymer-
structured filtering kit of Fig. 3.
Fig. 13 is a side view of a disposable glass-receiving
receptacle of the disposable polymer-structured fil-
tering kit of Fig. 2.
Fig. 14 is a side view of an alternative embodiment
of a vacuum take-off adapter of the disposable pol-
ymer-structured filtering kit of Fig. 1 having a straight
vacuum arm and a stopcock disposed in the arm.
Fig. 15 is a partially exploded view of another alter-
native embodiment of a vacuum take-off adapter of
the disposable polymer-structured filtering kit of Fig.
2 having a straight vacuum arm and a stopcock dis-
posed in the arm.
Fig. 16 is a side view of an alternative embodiment
of a disposable polymer-structured filter funnel of the
disposable polymer-structured filtering kit, the funnel
being conical and having a fritted filter disk or a pol-
ymer disk supported by an annular flange in the fun-
nel bowl.
Fig. 17 is a side view of another alternative embod-
iment of a disposable polymer-structured filter funnel
of the disposable polymer-structured filtering kit, the
funnel being conical and having a polymer plate dis-
posed in the funnel bowl.
Fig. 18 is a side view of another alternative embod-
iment of a disposable polymer-structured filter funnel
of the disposable polymer-structured filtering kit, the
funnel being cylindrical and having a fritted filter disk
or polymer disk supported by an annular flange in
the funnel bowl.
Fig. 19 is a perspective view of another alternative
embodiment of a disposable polymer-structured fil-
ter funnel of the disposable polymer-structured filter-
ing kit, the funnel being cylindrical and having a pol-
ymer plate disposed in the funnel bowl.
Fig. 20 is a plan view of an alternative embodiment
of a filter disc of the disposable polymer-structured
filtering kit, showing the hole pattern.
Fig. 21 is a plan view of another alternative embod-
iment of a filter disc of the disposable polymer-struc-
tured filtering kit, showing a pattern of slits or slots.
Fig. 22 is a side view of another alternative embod-
iment of the disposable polymer-structured filtering
kit.

[0015] Similar reference characters denote corre-
sponding features consistently throughout the attached
drawings.
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BEST MODES FOR CARRYING OUT THE INVENTION

[0016] The present invention relates to disposable pol-
ymer-structured filtering kits. The kits, as will be de-
scribed in detail below, each include disposable polymer-
structured filter funnels, non-disposable adapters, and
glass receptacles.
[0017] With reference to Fig. 1, a first embodiment of
the disposable polymer-structured filtering kit, generally
indicated by numeral 100, is shown. The kit 100 includes
a disposable polymer-structured filtering funnel 110, a
glass vacuum take-off adapter 112, and reusable glass
round bottle flask 114.
[0018] The funnel 110 has a stem 115, which, as
shown, is relatively long, and has a flow discharge end
116 formed at the distal tip thereof. The stem 115 is rel-
atively long such that the flow discharge end 116 extends
past the glass vacuum take-off adapter 112 and into the
reusable glass round bottle flask 114, as shown. The flow
discharge end 116 extends into the flask 114 so as to
prevent contamination of adapter 112 by filtrate when
under negative pressure from an attached vacuum
source (not shown). The polymer fritted filter 119 is
placed on the bottom of the barrel 118 of funnel 110 for
trapping insoluble materials. The funnel 110 further in-
cludes an inner joint 117 positioned between the stem
115 and barrel 118. The inner joint 117 provides a snug
and secure fit between the funnel 110 and the adapter
112.
[0019] The glass vacuum take-off adapter 112 has a
vacuum take-off port 120 for connection to the vacuum
source, a funnel ground joint 122, and a bottom flask
ground joint 124. The funnel ground joint 122 receives
the stem 115 of the funnel 110 and the inner joint 117 of
the funnel 110 fits the funnel ground joint 122. The stem
115 passes through the bottom flask ground joint 124
and is positioned such that the flow discharge end 116
is received within the flask 114, as shown. The flask 114
is a commonly used receptacle in chemistry laboratories,
and it should be understood that the contouring and rel-
ative dimensions of flask 114 are shown for exemplary
purposes only.
[0020] After filtration is complete, the funnel 110 is re-
moved, safely discarded and disposed of, and replaced
with another disposable polymer-structured filtering fun-
nel. The adapter 112 does not need to be replaced, as
the length of the stem 115 of the funnel 110 positions the
distal end of the flow discharge end 116 within the flask
114, past the vacuum take-off port 120, thus removing
the risk of contamination during filtration. The flask 114
is cleaned and may be reused.
[0021] Fig. 2 illustrates an alternative embodiment of
the disposable polymer-structured filtering kit, generally
indicated by numeral 200. The kit 200 includes a dispos-
able polymer-structured filtering funnel 210, a screw-
threaded joint adapter 212, and a removable and dispos-
able glass screw-threaded receiving vial 214.
[0022] Funnel 210 has a stem 215 that is relatively

long, as shown, with a flow discharge end 216 formed at
the distal tip thereof. As in the previous embodiment, the
stem 215 is long so that the flow discharge end 216 ex-
tends past the screw-threaded joint adapter 212 and into
the disposable glass screw-threaded receiving vial 214.
The flow discharge end 216 extends into the vial 214
such that the adapter 212 is not contaminated by filtrate
when under negative pressure generated by the vacuum
source. The polymer fritted filter disc 219 is placed on
the bottom of the barrel 218 for trapping any insoluble
materials. The funnel 210 further includes an inner joint
217 formed between the stem 215 and barrel 218. The
inner joint 217 provides a snug and secure fit between
the funnel 210 and the adapter 212. The funnel 210 also
preferably has a relatively wide top opening 225, allowing
for easy insertion therein of the liquid sample.
[0023] The screw-threaded joint adapter 212 includes
a vacuum take-off port 220 for connecting to the vacuum
source for providing negative pressure, along with a fun-
nel ground joint 222 and a bottom vial joint 224. The bot-
tom vial joint 224 is threaded to releasably screw on to
the adapter 212 and the vial 214.
[0024] The funnel ground joint 222 receives the stem
215 of the funnel 210, and the inner joint 217 of the funnel
210 fits the funnel ground joint 222. The stem 215 passes
through the bottom vial joint 224 such that the flow dis-
charge end 216 is positioned within the vial 214. The vial
214 is preferably disposable.
[0025] Following filtration, the funnel 210 is removed,
safely discarded and disposed of, and replaced with an-
other disposable polymer-structured filtering funnel. The
adapter 212 does not need to be replaced, because the
length of the stem 215 of the funnel 210 positions the
flow discharge end 216 thereof within vial 214, thus plac-
ing end 216 past the vacuum take-off port 220. The vial
214 may be easily removed, because it is removably
screwed on to the adapter 212, and may be discarded.
The kit 200 is preferred for either taking filtrate or taking
insoluble materials that are collected by the fritted disc
219.
[0026] With reference to Fig. 3, a further alternative
embodiment of the disposable polymer-structured filter-
ing kit, generally indicated by numeral 300, is shown. The
kit 300 includes a disposable polymer-structured filtering
funnel 310, an adapter 312, and an Erlenmeyer shaped
filtering flask 314 with a vacuum port 320.
[0027] A funnel base 321 (best seen in Fig. 6) has a
stem 315 that is relatively long with a flow discharge end
316 formed at the distal tip. As in the previous embodi-
ments, the stem 315 is long so that the flow discharge
end 316 extends past the adapter 312, into the Erlen-
meyer shaped filtering flask 314, and past the vacuum
port 320 of the flask 314. The flow discharge end 316
extends past the vacuum port 320 such that the filtrate
does not contaminate the adapter 312 during vacuum
filtration. The funnel base 321 further includes an inner
joint 317 at the top of the stem 315. The inner joint 317
provides a snug fit with the adapter 312. The funnel 310
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also preferably has a relatively wide top opening 325, for
easy reception of the liquid sample. Additionally, a clamp
327 is preferably provided for holding the funnel barrel
318 to the funnel base 321, with the polymer fritted filter
disc 319 being positioned therebetween.
[0028] The adapter 312 has a glass funnel ground joint
322 and a polymer stopper joint 324. The glass funnel
ground joint 322 receives the stem 315 of the funnel 310,
and the inner joint 317 of the funnel 310 fits the funnel
ground joint 322. The stem 315 then passes through the
polymer stopper joint 324 and is positioned such that the
flow discharge end 316 is located below the vacuum port
320 of the flask 314.
[0029] After filtration is complete, the funnel 310 is re-
moved, safely discarded and disposed of, and replaced
with another disposable polymer-structured filtering fun-
nel. The adapter 312 does not need to be replaced, be-
cause the length of the stem 315 of the funnel 310 and
the positioning of the distal end of the flow discharge end
316 within flask 314 is positioned beyond the vacuum
take-off port 320 of the flask 314, thus preventing con-
tamination of adapter 312. Fritted disc 319 can similarly
be disposed of. The kit 300 is preferred for taking insol-
uble materials that are collected by the fritted disc 319,
since the funnel 310 can be disassembled so that the
solid materials are easily removed.
[0030] Fig. 4 better illustrates the disposable polymer-
structured filter funnel 110 of Fig. 1. The disposable filter
funnel 110 is preferably barrel-shaped, having an open
upper end 125 and a lower stem 115 having a flow dis-
charge end 116. Funnel 110, formed from a low cost pol-
ymer material, and fritted filter disc 119 are both dispos-
able and may be easily replaced.
[0031] The filtering funnel 110 and fritted filter disc 119
must resist corrosion from various organic solvents. Ac-
cordingly, an inexpensive polypropylene is preferably se-
lected as the material of funnel 110. However, other pol-
ymer materials may also be utilized, such as acrylic, poly-
carbonate, styrene, polyfluoroethylene, polyvinylidene
fluoride, or polyethylene. The minimum length of the stem
115, to position the flow discharge end 116 within flask
114, is preferably approximately twenty mm. The pre-
ferred length for the stem 115 is approximately eighty
mm. The top end of the stem 115 includes inner joint 117,
which fits the funnel ground joint 122 of the glass adapter
112 tightly to prevent leaking. The size of inner joint 117
is preferably between approximately five and sixteen mm
in diameter, and between approximately five and twenty
mm in length. It should be understood that the funnel 110
may be used in combination with the filtering kits of Figs.
2 and 3. An exemplary internal volume for 110 is approx-
imately 40 mL.
[0032] Fig. 5 illustrates the disposable polymer-struc-
tured filter funnel 210 of Fig. 2. Funnel 210 preferably
has a relatively wide top opening 225, as shown, and has
contouring and dimensions similar to those described
above with regard to funnel 110. However, barrel 218
has an open upper end 225. The top end of the stem 215

has an inner joint 217, which fits the funnel ground joint
222 of the glass adapter 212 tightly to prevent leaking.
The size of inner joint 217 is preferably between five and
sixteen mm in diameter, and from between five and twen-
ty mm in length. It should be understood that the funnel
210 may be used in combination with the filtering kits of
Figs. 1 and 3. As noted above, funnel 210 is designed
for relatively small quantities of fluid. The exemplary in-
ternal volume for funnel 110 is given above as being ap-
proximately 40 mL. A corresponding exemplary internal
volume for funnel 210 is 18 mL. It should be understood
that the funnels may have any desired dimensions, or be
provided in sets of varying sizes, dependent upon the
particular needs of the user.
[0033] Fig. 6 illustrates the disposable polymer-struc-
tured filter funnel 310 for trapping solid samples of Fig.
3. The barrel 318 has an open top end 325 and an open
bottom end 328. The barrel 318 uses a wider open end
325 (similar to that described above with regard to upper
end 225 of funnel 210) for transferring relatively small
volumes of fluid samples. The open bottom end 328 is
provided for easily removing solid samples from the fun-
nel 310.
[0034] A concavity 329 is formed at the top end of the
funnel base 321, as shown. The filter disc 319 is placed
in the concavity 329, enclosing the filter disc 319 when
the kit is assembled. The metal clamp 327 is used to
tightly clamp bottom end 328 of the barrel 318 and the
top end of the base 321. As shown, the barrel 318 forms
an upper portion of the funnel, with the stem 317 forming
a detachable lower portion. This arrangement is adapted
for trapping solid samples and transferring relatively
small volumes of liquid samples. It should be understood
that the funnel 310 may be used in combination with the
filtering kits of Figs. 1 and 2. Preferably, filter discs 119,
219 and 319 are formed from a polymer material, such
as polyethylene, for example, having a relatively coarse
or medium porosity. Alternatively, a conventional glass
fritted filter disc may also be utilized.
[0035] Fig. 7 illustrates the vacuum take-off adapter
112, with a bottom flask ground joint 124 and the funnel
ground joint 122, of Fig. 1. The vacuum take-off port 120
is formed on the side of adapter 112 for connection to
the vacuum source. The funnel ground joint 122 on the
top end is coupled with inner joint 117 of the funnel 110,
and is preferably between approximately five and sixteen
mm in diameter, and between five and twenty mm in
length. The bottom flask ground joint 124 coupled with
the receiving receptacle or flask 114 preferably is man-
ufactured in sizes of 14/20, 19/22, 24/25, 24/40 or 29/42.
As is conventionally known, a size of 14/20, for example,
means that the bottom flask ground joint 124 is fourteen
mm in diameter, and twenty mm in length. The bottom
ground joint 124 fits reusable glass round bottle flasks,
such as exemplary flask 114 of Fig. 1. Adapter 112 is
preferably formed from conventional glass, though, al-
ternatively, may be formed from a polymer material, met-
al or any other suitable material. Fig. 14 illustrates an
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alternative embodiment of adapter 112 in which stopcock
or valve 121 may be integrated into the vacuum take-off
port 120 in order to adjust the vacuum and prevent the
filtrate from being sucked into the vacuum line.
[0036] Fig. 8 illustrates the vacuum take-off adapter
212, with a bottom vial joint 224 and the funnel ground
joint 222, of Fig. 2. The vacuum take-off glass adapter
212, which is designed for coupling with disposable glass
vial 214, is shown joined to vial 214 in Fig. 2. The adapter
212 includes funnel ground joint 222 on its top end, a
bottom vial joint 224 on its bottom end, and a vacuum
take-off port 220 projecting from its side. The funnel
ground joint 222 fits the inner joint 217 of the funnel 210,
and is preferably between five and sixteen mm in diam-
eter, and between five and twenty mm in length. The
bottom vial joint 224 has a top threaded joint 226 for
screwing to the glass adapter 212, having threads 228,
and a bottom threaded joint 227 for screwing to the dis-
posable glass vial 214, as shown in Fig. 2. The thread of
the joint 226 preferably uses G.P.I. (Glass Packaging
Institute) 20-400 thread. The inside diameter of the
threaded joint 226 is approximately twenty mm. The nu-
meral "400" designates a specific style of the finish. Fig.
15 illustrates an alternative embodiment of adapter 212.
As shown, a stopcock or valve 221 may be integrated
into the vacuum take-off port 220 in order to adjust the
vacuum and prevent the filtrate from being sucked into
the vacuum line. Adapter 212 is preferably formed from
conventional glass, but may alternatively be formed from
polymer materials, metal or any other suitable material.
[0037] Fig. 9 illustrates an alternative vacuum take-off
adapter 412, for use with the kit of Fig. 1, with a bottom
ground joint 424 and a filter funnel screw-threaded joint
422. The glass adapter 412 can replace adapter 112.
The adapter 412 has an interface screw-threaded joint
436 on its top end, with an inner diameter between ap-
proximately five and sixteen mm. A cap 438, having an
aperture formed therethrough, and a sealing ring 439 are
placed on the interface screw-threaded joint 436 to seal
an attached filter funnel, which functions to adjust a po-
sition of a flow discharge end of the funnel. A vacuum
take-off port 420 is further provided.
[0038] Fig. 10 illustrates an alternative vacuum take-
off adapter 512, for use with the kit of Fig. 2, having a
bottom vial joint 524 and a funnel screw threaded joint
522. A side vacuum port 520 extends outwardly, as
shown. The adapter 512 includes a funnel screw-thread-
ed joint 536 on its top end. To connect the adapter 512
to a funnel, a cap 538, having an aperture formed there-
through, is provided for receiving a flow discharge end
of the funnel, and positioning the flow discharge end be-
neath the side vacuum port 520. A sealing ring 539 and
the cap 538 are placed on the funnel screw-threaded
joint 536 to seal an attached funnel. The bottom vial joint
524 has an interface screw-threaded joint 526 that at-
taches to the adapter 512 by threads 528, and a vial
screw-threaded joint 527 for coupling with a receiving
receptacle or vial.

[0039] Fig. 11 illustrates adapter 312 of the kit of Fig.
3. Adapter 312 includes a stopper 324 having an aperture
formed centrally therethrough. The adapter 312 is de-
signed for coupling with a vacuum Erlenmeyer shaped
filtering flask, such as exemplary flask 314 of Fig. 3. The
stopper 324 is formed from a polymer material, such as
rubber, silicone rubber or neoprene. Glass tubing 330,
with funnel ground joint 322 formed on its top end, is
inserted tightly into the center of the stopper 324. The
glass funnel ground joint 322 has a diameter between
approximately five and sixteen mm, and a length between
approximately five and twenty mm. Preferably, adapter
324 has an aperture formed centrally therethrough, al-
lowing adapter 324 to be used directly in the kit of Fig. 3
without a glass ground joint 322 mounted on the top end
thereof.
[0040] Fig. 12 illustrates an alternative adapter 612,
for use with the kit of Fig. 3, with a screw-threaded joint
622 on its top end. The stopper 624 is formed from pol-
ymer materials, such as rubber, silicone rubber or neo-
prene and is similar to stopper 324 except for the screw-
threaded joint 622. The adapter 612 is used to couple a
filter funnel with the vacuum Erlenmeyer shaped filtering
flask. A glass screw threaded tube 630 is inserted tightly
into the center of the stopper 624. A cap 638, having an
aperture formed therethrough and a sealing ring 639, are
placed on a screw-threaded top 636 of the adapter 612
to seal an attached filter funnel. Thus, the flow discharge
end of the funnel is positioned below the vacuum take-
off port when the kit is assembled.
[0041] Fig. 13 illustrates the disposable glass-receiv-
ing receptacle 214 of Fig. 2. Receptacle 214 includes a
screw-threaded joint 230. The diameter of the threaded
joint 230 is preferably between twenty and thirty mm. A
typical diameter of the joint 230 is approximately twenty-
three mm, fitting G.P.I. 20-400 thread. The vial 214 has
a semi-round bottom to prevent cracking under negative
or positive pressure. The volume of the vial 214 is pref-
erably between 60 and 300 mL. Multiple vials having dif-
fering volumes may be provided, such as an 100 mL vial
and a 200 mL, for example.
[0042] Fig. 16 illustrates an alternative cone-shaped
disposable filter funnel 610, to be used with any of the
kits of Figs. 1, 2 or 3. Funnel 610 includes an upper portion
602, having a substantially frustoconical contour, with a
long stem 615 projecting downwardly therefrom. The up-
per portion 602 has an open upper end 625, and an an-
nular flange 604 is formed within the upper portion 602,
adjacent the junction between the lower end of upper
portion 602 and the stem 615, as shown. Filter disc 619
is removably received by annular flange 604, as shown.
As described above, filter disc 619 may be formed from
a disposable, porous polymeric material, or may be
formed from fritted glass or the like. As a further alterna-
tive, the filter disc 619 may be formed as a polymer disc.
Fig. 20 illustrates exemplary polymer disc 619, having a
main body 700 with a plurality of relatively small apertures
or pores 706 formed therethrough. Polymer disc 619 is
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covered in disposable filter paper or a porous, polymeric
membrane in order to trap the solute or insoluble mate-
rials. Fig. 21 illustrates an alternative polymer disc 819
having a main body 800 and a plurality of slots 802 formed
in an upper surface thereof. A central aperture or pore
804 is further formed therethrough.
[0043] Fig. 17 illustrates an alternative cone-shaped
disposable filter funnel 710, similar to funnel 610 de-
scribed above. Funnel 710 includes an upper portion 702,
having a substantially frustoconical contour, with a long
stem 715 projecting downwardly therefrom. The upper
portion 702 has an open upper end 725. Instead of the
annular flange 604 of funnel 610, the filter disc 719 is
formed integrally with the upper portion 702, as shown.
[0044] Fig. 18 illustrates a further alternative filter fun-
nel 810, to be used with any of the kits of Figs. 1, 2 or 3.
Funnel 810 includes a substantially cylindrical upper por-
tion 802 with a long stem 815 projecting downwardly
therefrom. The upper portion 802 has an open upper end
825, and an annular flange 804 is formed within the upper
portion 802, adjacent the junction between the lower end
of upper portion 802 and the stem 815, as shown. Filter
disc 619 is removably received by annular flange 804,
as shown. As described above, filter disc 619 may be
formed from a disposable, porous polymeric material, or
may be formed from fritted glass or the like. Filter disc
619 may, alternatively, be replaced by filter discs 719 or
819, as desired. As a further alternative, the filter disc
619 is wrapped in disposable filter paper.
[0045] Fig. 19 shows an alternative filter funnel 850,
similar in contour to filter funnel 810, described above,
but lacking the inner, annular flange 804. Funnel 850
includes a lower, stem portion 860 and an upper portion
862, having an open, upper end 855. A filter disc, such
as filter disc 719, described above, for example, is re-
ceived within the upper portion 862 and the filter funnel
850 and/or the filter disc 719 are sized such that the filter
disc 719 mates with the inner circumferential wall of the
funnel 850 at or near the junction between the upper por-
tion 862 and the lower portion 860. The filter disc 719 is
held in place by frictional engagement with the inner wall.
Filter disc 719 may, alternatively, be replaced by filter
discs 819, as desired. As a further alternative, the filter
disc 719 is wrapped in disposable filter paper.
[0046] With reference to Fig. 22, another embodiment
of the disposable polymer-structured filtering kit, gener-
ally indicated by numeral 1000, is shown. The kit 1000
includes a disposable polymer-structured filtering funnel
1010, a glass vacuum take-off adapter 1012, and reus-
able glass flask or disposable vial 1014. Funnel 1010,
adapter 1012 and flask or vial 1014 may have any of the
above-described configurations, as Fig. 22 is intended
to illustrate an alternative where flask or vial 1014 is po-
sitioned within adapter 1012, rather than beneath it.
[0047] As in the previous embodiments, the funnel
1010 has a stem 1015 with a flow discharge end 1016
formed at the distal tip thereof. The stem 1015, however,
extends within the glass vacuum take-off adapter 1012

and into the reusable flask or disposable vial 1014. The
flow discharge end 1016 extends into the flask 1014 to
prevent contamination of adapter 1012 by filtrate when-
under negative pressure from an attached vacuum
source (not shown). A polymer fritted filter 1019 is placed
on the bottom of the barrel 1018 of funnel 1010 for trap-
ping insoluble materials. The funnel 1010 further includes
an inner joint 1017 positioned between the stem 1015
and barrel 1018. The inner joint 1017 provides a snug
and secure fit between the funnel 1010 and the adapter
1012.
[0048] The glass vacuum take-off adapter 1012 has a
vacuum take-off port 1020 for connection to the vacuum
source, and a funnel ground joint 1022. A cap 1025,
formed from a polymer material, is further provided for
sealing the adapter. The funnel ground joint 1022 re-
ceives the stem 1015 of the funnel 1010 and the inner
joint 1017 of the funnel 1010 fits the funnel ground joint
1022. Rather than the bottom flask ground joint of the
previous embodiments, a tube 1024 is provided within
the adapter 1012, as shown, at the upper end thereof,
so that stem 1015 passes through the tube 1024 and is
positioned so that the flow discharge end 1016 is received
within the flask or vial 1014. Glass tube 1024, with funnel
ground joint 1022 on its top end, is inserted tightly through
the center of cap 1025. The flask or vial 1014 is a com-
monly used receptacle in chemistry laboratories, and it
should be understood that the shape and relative dimen-
sions of flask 1014 are shown for exemplary purposes
only. The glass funnel ground joint 1022 preferably has
a diameter between approximately five and sixteen mm,
and a length between approximately five and twenty mm.
[0049] After filtration is complete, the funnel 1010 is
removed, safely discarded and disposed of, and replaced
with another disposable polymer-structured filtering fun-
nel. The cap 1025 of adapter 1012 is also opened to
remove the flask or vial 1014. The adapter 1012 does
not need to be replaced, as the length of the stem 1015
of the funnel 1010 positions the distal end of the flow
discharge end 1016 within the flask or vial 1014, thus
removing the risk of contamination during filtration.
[0050] The kit shown in Fig. 22 utilizes a single filter
funnel. It should be understood that a multiple filter funnel
kit may be used by the addition of further ground joints
1022 assembled on the cap 1025. This variation allows
the kit to be used not only for multiple funnel filtration,
but also for multiple cartridge usage in solid phase ex-
traction.
[0051] Similarly, it should be understood that the
adapters of the various previous embodiments may each
include multiple joints on the cap to hold multiple filter
funnels. This arrangement allows the adapter to perform
multiple funnel filtrations simultaneously. Preferably, the
filter funnels are sold pre-packaged with sorbents, such
as silica gels or resins, allowing the filter funnels to be
used as separatory cartridges to separate compounds in
solid phase extraction technology.
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Claims

1. A disposable polymer-structured filtering kit (100),
comprising:

a disposable funnel (110) having an upper por-
tion (118) and a detachable lower portion (117),
the lower portion (117) comprising a base (321),
a top end of said base (321) having a concavity
(329) and the lower end thereof defining a stem
(115) having a flow discharge end (116) posi-
tioned at a distal tip thereof;
a filter disc (119) received within the concavity
(329) of the lower portion (117) of the funnel
(110), the filtering funnel (110) being construct-
ed of a polymer;
a vacuum take-off adapter (112) having a port
(120) adapted for connection to an external vac-
uum source, the vacuum-take off adapter (112)
having a body portion with a funnel engaging
end and a flask or vial engaging end, wherein
the funnel engaging end of the vacuum take-off
adapter (112) releasably receives the lower por-
tion (117) of the filtering funnel (110), and where-
in the vacuum take-off adapter (112) has a fun-
nel ground joint (122) that receives the stem
(115) of the funnel (110); and
a bottle flask or vial (114) releasably connected
to the adapter (112) at the flask or vial engaging
end; wherein
the stem (115) passes through a ground joint
(124) that is positioned within an upper portion
of the vacuum take-off adapter (112) such that
the flow discharge end (116) is positioned within
the bottle flask or vial (114), such that the distal
tip of the stem (117) extends past the adapter
(112) when the funnel (110), adapter (112) and
flask (114) are assembled.

2. The polymer-structured filtering kit (100)as recited
in claim 1, wherein the filter disc (119) is formed from
a porous polymeric material.

3. The polymer-structured filtering kit (100) as recited
in claim 2, wherein the polymeric material of the fil-
tering funnel (110) and the porous polymeric material
of the filter disc (119) are selected from the group
consisting of polypropylene, acrylic, polycarbonate,
styrene, polyfluoroethylene, polyvinylidene fluoride,
and polyethylene.

4. The polymer-structured filtering kit (100) as recited
in claim 1, wherein the filter disc (119) comprises a
main body (700) having at least one aperture (706)
formed therethrough.

5. The polymer-structured filtering kit (100) as recited
in claim 4, further comprising at least one sheet of

filter paper, the filter disc (119) being releasably
wrapped in the at least one sheet of filter paper.

6. The disposable polymer-structured filtering kit (100)
as recited in claim 1, wherein the stem (115) has a
minimum length of twenty millimeters and a preferred
length of eighty millimeters.

7. The disposable polymer-structured filtering kit (100)
as recited in claim 1, wherein the stem (115) has an
inner joint (117) which fits the funnel ground joint
(122) of the glass adapter (112) tightly to prevent
leakage.

8. The disposable polymer-structured filtering kit (100)
as recited in claim 1, wherein the flask (114) has a
joint in size of 14 mm/20 mm, 19 mm/22 mm, 24
mm/25 mm, 24 mm/40 mm or 29 mm/42 mm.

Patentansprüche

1. Einweg-Filterset mit Polymerstruktur (100), das Fol-
gendes umfasst:

einen Einweg-Trichter (110) mit einem oberen
Abschnitt (118) und einem abnehmbaren unte-
ren Abschnitt (117), wobei der untere Abschnitt
(117) eine Basis (321) umfasst, wobei ein obe-
res Ende der Basis (321) eine Konkavität (329)
aufweist und das untere Ende davon einen Hals
(115) definiert, der ein Ende (116) zur Strö-
mungsabgabe aufweist, das an einer distalen
Spitze davon positioniert ist;
eine Filterscheibe (119), die innerhalb der Kon-
kavität (329) des unteren Abschnitts (117) des
Trichters (110) aufgenommen ist, wobei der Fil-
tertrichter (110) aus einem Polymer gefertigt ist;
einen Vakuumentnahmeadapter (112) mit ei-
nem Anschluss (120), der zur Verbindung mit
einer externen Vakuumquelle angepasst ist, wo-
bei der Vakuumentnahmeadapter (112) einen
Körperabschnitt mit einem Ende, das den Trich-
ter in Eingriff nimmt, und einem Ende, das einen
Kolben oder ein Fläschchen in Eingriff nimmt,
aufweist, wobei das Ende des Vakuumentnah-
meadapters (112), das den Trichter in Eingriff
nimmt, den unteren Abschnitt (117) des Filter-
trichters (110) lösbar aufnimmt und wobei der
Vakuumentnahmeadapter (112) einen Boden-
verbinder (122) des Trichters aufweist, der den
Hals (115) des Trichters (110) aufnimmt; und
ein Flaschenkolben oder ein Fläschchen (114),
das lösbar mit dem Adapter (112) an dem Ende
verbunden ist, das den Kolben oder das Fläsch-
chen in Eingriff nimmt; wobei
der Hals (115) durch den Bodenverbinder (124)
verläuft, der derart innerhalb eines oberen Ab-
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schnitts des Vakuumentnahmeadapter (112)
positioniert ist, dass das Ende (116) zur Strö-
mungsabgabe innerhalb des Flaschenkolbens
oder des Fläschchens (114) positioniert ist, so-
dass sich die distale Spitze des Halses (117)
über den Adapter (112) hinaus erstreckt, wenn
der Trichter (110), der Adapter (112) und der
Kolben (114) montiert werden.

2. Einweg-Filterset mit Polymerstruktur (100) nach An-
spruch 1, wobei die Filterscheibe (119) aus einem
porösen Polymermaterial gebildet ist.

3. Einweg-Filterset mit Polymerstruktur (100) nach An-
spruch 2, wobei das Polymermaterial des Filtertrich-
ters (110) und das poröse Polymermaterial der Fil-
terscheibe (119) aus der Gruppe ausgewählt sind,
die aus Polypropylen, Acryl, Polycarbonat, Styrol,
Polyfluorethylen, Polyvinylidenfluorid und Polyethy-
len besteht.

4. Einweg-Filterset mit Polymerstruktur (100) nach An-
spruch 1, wobei die Filterscheibe (119) einen Haupt-
körper (700) umfasst, der mindestens eine dahin-
durch gebildete Öffnung (706) aufweist.

5. Einweg-Filterset mit Polymerstruktur (100) nach An-
spruch 4, ferner mindestens ein Blatt aus Filterpapier
umfassend, wobei die Filterscheibe (119) lösbar in
das mindestens eine Blatt aus Filterpapier gewickelt
ist.

6. Einweg-Filterset mit Polymerstruktur (100) nach An-
spruch 1, wobei der Hals (115) eine minimale Länge
von zwanzig Millimetern und eine bevorzugte Länge
von achtzig Millimetern aufweist.

7. Einweg-Filterset mit Polymerstruktur (100) nach An-
spruch 1, wobei der Hals (115) einen inneren Ver-
binder (117) aufweist, der fest auf dem Bodenver-
binder (122) des Trichters des Glasadapters (112)
sitzt, um Leckage zu verhindern.

8. Einweg-Filterset mit Polymerstruktur (100) nach An-
spruch 1, wobei der Kolben (114) einen Verbinder
mit einer Größe von 14 mm/20 mm, 19 mm/22 mm,
24 mm/25 mm, 24 mm/40 mm oder 29 mm/42 mm
aufweist.

Revendications

1. Kit jetable de filtration à structure en polymère (100),
comprenant :

un entonnoir jetable (110) présentant une partie
supérieure (118) et une partie inférieure déta-
chable (117), la partie inférieure (117) compre-

nant une base (321), une extrémité supérieure
de ladite base (321) présentant un creux (329)
et l’extrémité inférieure de celle-ci définissant
une tige (115) présentant une extrémité de dé-
charge de flux (116) positionnée au niveau d’un
embout distal de celle-ci ;
un disque filtrant (119) reçu au sein du creux
(329) de la partie inférieure (117) de l’entonnoir
(110), l’entonnoir de filtration (110) étant cons-
titué d’un polymère ;
un adaptateur pour prise de vide (112) présen-
tant un orifice (120) adapté pour un raccorde-
ment à une source de vide externe, l’adaptateur
pour prise de vide (112) présentant une partie
corps avec une extrémité de mise en prise avec
un entonnoir et une extrémité de mise en prise
avec un flacon ou une fiole, dans lequel l’extré-
mité de mise en prise avec un entonnoir de
l’adaptateur pour prise de vide (112) reçoit de
manière amovible la partie inférieure (117) de
l’entonnoir de filtration (110), et dans lequel
l’adaptateur pour prise de vide (112) présente
un joint rodé d’entonnoir (122) qui reçoit la tige
(115) de l’entonnoir (110) ; et
un flacon ou une fiole (114) raccordé(e) de ma-
nière amovible à l’adaptateur (112) au niveau
de l’extrémité de mise en prise avec un flacon
ou une fiole ; dans lequel
la tige (115) passe à travers un joint rodé (124)
qui est positionné au sein d’une partie supérieu-
re de l’adaptateur pour prise de vide (112) de
sorte que l’extrémité de décharge de flux (116)
est positionnée au sein du flacon ou de la fiole
(114), de sorte que l’embout distal de la tige
(117) s’étend au-delà de l’adaptateur (112) lors-
que l’entonnoir (110), l’adaptateur (112) et le fla-
con (114) sont assemblés.

2. Kit de filtration à structure en polymère (100) selon
la revendication 1, dans lequel le disque filtrant (119)
est constitué d’un matériau polymère poreux.

3. Kit de filtration à structure en polymère (100) selon
la revendication 2, dans lequel le matériau polymère
de l’entonnoir de filtration (110) et le matériau poly-
mère poreux du disque filtrant (119) sont sélection-
nés à partir du groupe constitué par le polypropylène,
l’acrylique, le polycarbonate, le styrène, le polyfluo-
roéthylène, le polyfluorure de vinylidène, et le poly-
éthylène.

4. Kit de filtration à structure en polymère (100) selon
la revendication 1, dans lequel le disque filtrant (119)
comprend un corps principal (700) présentant au
moins une ouverture (706) constituée à travers celui-
ci.

5. Kit de filtration à structure en polymère (100) selon
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la revendication 4, comprenant en outre au moins
une feuille de papier filtrant, le disque filtrant (119)
étant enveloppé de manière amovible dans l’au
moins une feuille de papier filtrant.

6. Kit jetable de filtration à structure en polymère (100)
selon la revendication 1, dans lequel la tige (115)
présente une longueur minimale de vingt millimètres
et une longueur préférée de quatre-vingts millimè-
tres.

7. Kit jetable de filtration à structure en polymère (100)
selon la revendication 1, dans lequel la tige (115)
présente un joint interne (117) qui adapte le joint
rodé d’entonnoir (122) de l’adaptateur en verre (112)
de manière étanche pour empêcher une fuite.

8. Kit jetable de filtration à structure en polymère (100)
selon la revendication 1, dans lequel le flacon (114)
présente un joint avec une dimension de 14 mm/20
mm, 19 mm/22 mm, 24 mm/25 mm, 24 mm/40 mm
ou 29 mm/42 mm.
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