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(7) ABSTRACT

Asmall-scale portable recyclable fluid flushing method used
for flushing irritants or inflammatory agents from the skin or
eyes, or for flushing infectious debris from wounds. The
invention is either made reusable or disposable, and typi-
cally comprises: a. a single or plurally chambered container
with at least one flushing fluid chamber filled with an
uncontaminated flushing fluid appropriate for the intended
flushing procedure; b. a first outflow fluid conduit, e.g., a
channel or tube, which transports uncontaminated fluid from
the container flushing fluid chamber to a pump or impeller
housing; c. a manual or electrically operated pump or
impeller for transporting uncontaminated fluid through to a
second outflow fluid conduit to a dispersal outlet or nozzle;
d. a fluid runoff collector surrounding the dispersal outlet, or
a catch basin situated below the dispersal outlet, either of
which acts as a sump to capture the contaminated runoff
fluid from the flushing procedure; e. a first drain fluid
conduit; f. an optional one-way elastomeric drain valve, e.g.,
a synthetic polymer duckbill valve, such as silicone rubber,
or other form of check valve preceding the first drain fluid
conduit to avoid reverse flow spillage; g. an appropriate
sealed filter media unit suitably housed in line with the first
drain fluid conduit for decontamination of the contaminated
fluid run-off from the drain; h. a second drain fluid conduit
to re-introduce the reclaimed decontaminated fluid from the
sealed filter media back into the flushing fluid chamber for
re-introduction to the fluid transport system; i. an optional
second outflow fluid filter for final removal of any residual
contaminants prior to re-introduction to the first outflow
fluid conduit. The portable recyclable fluid flushing method
of the invention provides a reliable emergency supply of
flushing fluid for continuous flushing dispersal onto an
affected body part. Typically, the filtering media used will
have visual indicators to warn when the useful life of the
media is ending.

20 Claims, 6 Drawing Sheets




ClibPD

US 7,000,267 B2

Page 2
U.S. PATENT DOCUMENTS 5,320,615 A * 6/1994 Van Keuren ................ 604/297
] 5,437,793 A 8/1995  Alper

3,841,484 A 10/1974 Domnick 5,643,200 A 7/1997 Edwards .........cocvevne.n. 604/27
4,493,119 A * 1/1985 Baumann ..o 4/620 5,921,444 A * 7/1999 Fuchs ....ccocovvevevenenne. 604/301
4,641,384 A 2/1987 Landsberger 6,180,010 B1 1/2001  Alper
4,650,461 A 3/1987 Woods 6,406,447 B1 * 6/2002 Thrash et al. ............... 601/160
4,758,237 A 7/1988 Sacks
5,030,214 A * 7/1991 Spector ......cccoeeeennn 604/301 * cited by examiner

www fastio.com



U.S. Patent Feb. 21, 2006 Sheet 1 of 6 US 7,000,267 B2

NP«
—-100C
103B~] 103A~] p
103C~
Fl
¥ CB Y A 4
\,
P
EFS
h
100E ~ MI

_—~100A  100B—
M
¥ ' S
1 AR U U —

™ IOOGJ [fF
100F
DFF OF
100~
Fig. 1

ClibPD www fastio.com



U.S. Patent Feb. 21, 2006 Sheet 2 of 6 US 7,000,267 B2

200
203C
© 203A
¥ 203
201A 7 //2031)
200A 2
2028 . ”//%81113
201G = 222901
201E | B . 201A A ~—— 201G
204 —R & N 2 N 204
s L X | S
Pt e e -201C S £ prreen 205
P N 201C
205C—7~_1N_/ /\/\/\\205(?
~—— 202
] L2090
22—~/ N/ /NN
—T~— 203B +—" T~~—203B
\—201
Fig. 2 Fig. 3

ClibPD www fastio.com



ClibPD

U.S. Patent Feb. 21, 2006 Sheet 3 of 6

US 7,000,267 B2

321 321
320A 322 322
/”C (;321A (l—' 11

www fastio.com

—— o - 7 % % 322A
(4

vz
320D 320B 322D- 3218/ L »11
3228
Fig. 8 Fig.9  Fig. 10




U.S. Patent Feb. 21, 2006 Sheet 4 of 6 US 7,000,267 B2

elN e
322 7 \\\ 1 ——3208B
E ) u :—: E 326A
323 Qé% 53254
i b 325B
320B——y N |
325D — )1\ DL 324
320A~——} Suflil 526
321}
320D —
320C/ R i . 3298

ClibPD www fastio.com



ClibPD

U.S. Patent

Feb. 21, 2006

Sheet 5 of 6

p328B \ » \\

US 7,000,267 B2

14 328D N 14
327D X, 319
..... 302
321,
< iﬁszz
Fi 2]
1g. 13
301 303
320A @1—303/:\
313
S—
302A e, A
327B 325D 326
3244 324C— \/ P8R 327A- N\ 3208
AL /{Wﬁ,m'ma~
324 LI
3248 328B~\J f—328
N 326B CR328A
400b\ 323A | S !
i
305 323B
320D

www fastio.com



U.S. Patent Feb. 21, 2006 Sheet 6 of 6 US 7,000,267 B2

331 329A (—329 329D

TUTITIIT

329C—"&

JEUI P30 @
Fig. 15 3024 0 U] 301 [ —303A

] e B
) m32913

Fig. 15A

Fig. 16

ClibPD www fastio.com



ClibPD

US 7,000,267 B2

1

PORTABLE RECYCLABLE FLUID
FLUSHING METHOD

CROSS-REFERENCE TO RELATED
APPLICATIONS

Not Applicable

FEDERALLY SPONSORED RESEARCH
Not Applicable

SEQUENCE LISTING OR PROGRAM
Not Applicable

BACKGROUND

1. Field of the Invention

This invention relates to small-scale portable fluid flush-
ing methods and their implementation devices, and more
specifically to a small-scale portable recyclable fluid flush-
ing method used for the emergency flushing of irritants or
inflammatory agents from the skin or eyes, or for flushing
infectious debris from wounds when no other fluid source is
available.

2. Description of Prior Art

Small-scale portable fluid flushing devices for the flushing
of the eyes and skin, or for flushing wounds, are self-
contained supplementary flushing fluid units intended to be
used only under exigent circumstances as an emergency
resort when no other flushing fluid source is available. The
American National Standard for Emergency Eye Wash and
Deluge Shower Equipment, ANSI Z358.1-1998, states that
“Medical and industrial experiences have shown that the
initial first aid treatment for chemical splash should be to
wash the eyes for the minimum 15 minutes prior to first aid
treatment. It is important to hold the eyelids open and roll the
eyeballs so that the flushing solution used will flow on all
surfaces and in the folds surrounding the eyeballs.” It is also
cited that the first 10 seconds after having toxic substances
coming in contact with the eye are the most critical as that
is the brief amount of time during which one must begin
flushing the substance away before damage begins to sen-
sitive eye tissues. Similarly, it is recommended by most
medical authorities that minor wounds and abrasions, e.g.
gravel rash from a fall, or cuts, or deep scratches, or
penetrating wounds such as from animal bites or from a fish
hook, be immediately flushed of dirt or other foreign debris
with sterile or clean water as a first aid measure to lessen the
risk of infection prior to emergency bandaging with any
clean cloth material.

Prior art small-scale prior art portable fluid flushing
methods for the emergency flushing of the eyes and skin, or
for flushing wounds, typically have implementation devices
which are simple and easy to operate. Generally a prior art
small-scale portable flushing container will hold a limited
supply of flushing fluid, typically in the range of 118 ml to
472 ml (4 to 16 oz), or a larger predetermined supply.
Usually the flushing fluid is sterile or clean water, or a
water-based solution for eliminating chemicals from the
eyes or skin, or for flushing dirt and debris from a wound.
The various prior art eye, skin or wound flushing methods
respectively have appreciated features such as easy to use
fluid containers which typically utilize either squeezable
bottles, or pressurized containers, or manually or electrically
operated dispersal pumps. Some of the portable flushing
methods and devices intended for eye flushing have a
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manually operated bladder or a gravity-operated streaming
water dispersal system typically utilizing capped dispersal
outlets which when uncapped allow water to flow upward
into the eyes. Some of the prior art devices also capture the
contaminated spillage and runoff for later disposal.

The majority of prior art references which consider por-
table fluid flushing methods and their implementation
devices do so with a view toward making improvements on
the form or manner in which the emergency flushing fluid is
housed and dispersed, or how the flushing delivery system
itself will operate. Only one prior art reference located
concerning small-scale portable flushing devices considers
the possibility of a filtered recycling of a fixed amount of
flushing liquid under containment, but the overall purpose
and method of the filtering media and the dispersal device in
the reference is clearly distinct from the overall purpose and
method of the filtering media and dispersal devices utilized
in the present invention.

U.S. Pat. No. 4,758,237 issued to Herman Sacks on Jul.
19, 1988, entitled “Device for Applying Liquid to the
Corneal Surface of the Eye”, discloses a device for trans-
versely circulating an eyewashing liquid, such as boric acid,
which is applied to the eye via an upwardly disposed eyecup
during the recirculation process to provide a gentle trans-
verse rinse across the surface of a downward-facing eye. A
filter material such as Dacron is incidentally added into the
fluid circulation system of the device specifically to remove
dust and debris. There is no mention in the Sacks patent
specification nor in the independent claim that the filtering
media is essential to the operation of the device, nor any
anticipation that the filtering media should or could be of a
type that will remove specific chemicals during the recircu-
lation process prior to fluid reintroduction to the eye. There
is also no indication in this reference that the device should
or could utilize a manually operated pumping mechanism.
Additionally, the gentle flushing process described and
claimed in the reference would be insufficient for the type of
more forceful flushing necessary to operate in terms of the
method of the present invention. The reference as described
and claimed does not anticipate, nor could it function in the
method of the present invention.

A second small-scale prior art reference, U.S. Pat. No.
4,650,461 issued to Randall L. Woods on Mar. 17, 1987,
entitled “Extracapasular Cortex Irrigation and Extraction”,
discloses a device for recirculating an irrigation fluid
through various types of filters. The design and method of
the device limits it to exclusive use for the surgical art of
extracapasular cataract extraction and thus the device would
serve no useful purpose in terms of the design or method of
the present invention. No portion of the Woods patent
specification or claims indicates a further use for the device
as a portable flushing method for the external portions of the
eyes, or for flushing the skin or for flushing a wound.

All of the presently known small-scale prior art portable
flushing devices used for the emergency flushing of the eyes,
skin or for flushing wounds, are limited in the amount of
useable flushing fluid that can be easily carried and used in
a crisis situation before a refill or replacement of the fluid
container is necessary. No known small-scale prior art
portable flushing method or device has thus far been
designed to capture contaminated runoff and spillage fluid
with the intent to filter out contaminants from a recyclable
fluid dispersal stream so that a limited fluid supply may be
immediately filtered and reused for flushing purposes under
emergency circumstances, i.e. where no other clean fluid
supply is available. The critical need for such a small-scale
portable recyclable fluid flushing method presents itself, for
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example, when an isolated victim of a chemical spray or
spill is temporarily blinded, or in pain from a chemical burn,
or, for example, when a wound victim is unable to imme-
diately obtain emergency treatment prior to first-aid ban-
daging.

SUMMARY

A small-scale portable recyclable fluid flushing method
used for flushing irritants or inflammatory agents from the
skin or eyes, or for flushing infectious debris from wounds.
The invention is either made reusable or disposable, and
typically comprises: a. a single or plurally chambered con-
tainer with at least one flushing fluid chamber filled with an
uncontaminated flushing fluid appropriate for the intended
flushing procedure; b. a first outflow fluid conduit, e.g., a
channel or tube, which transports uncontaminated fluid from
the container flushing fluid chamber to a pump or impeller
housing; c. a manual or electrically operated pump or
impeller for transporting uncontaminated fluid through to a
second outflow fluid conduit to a dispersal outlet or nozzle;
d. a fluid runoff collector surrounding the dispersal outlet, or
a catch basin situated below the dispersal outlet, either of
which acts as a sump to capture the contaminated runoff
fluid from the flushing procedure; e. a first drain fluid
conduit; f. an optional one-way elastomeric drain valve, e.g.,
a synthetic polymer duckbill valve, such as silicone rubber,
or other form of check valve preceding the first drain
channel or tube to avoid reverse flow spillage; g. a suitable
sealed filter media unit suitably housed in line with the first
drain fluid conduit for decontamination of the contaminated
fluid run-off from the drain; h. a second drain fluid conduit
to re-introduce the reclaimed decontaminated fluid from the
sealed filter media back into the flushing fluid chamber for
re-introduction to the fluid transport system; i. an alternate
or optional second outflow fluid filter for final removal of
any residual contaminants prior to re-introduction to the first
outflow fluid conduit. The portable recyclable fluid flushing
method of the invention provides a reliable emergency
supply of flushing fluid for continuous flushing dispersal
onto an affected body part. Typically, the filtering media
used will have visual indicators to warn when the useful life
of the media is ending.

Objects and Advantages

Accordingly, the present invention of a small-scale por-
table recyclable fluid flushing method has the primary object
of providing various types of portable recyclable fluid
flushing devices with appropriate fluid-decontaminating sys-
tems to be used for the sustained emergency flushing of
irritants or inflammatory agents from the skin or eyes, or for
flushing infectious debris from wounds. It is also an object
of the invention to provide portable recyclable flushing
devices embodied in three manually or electrically operated
basic formats: a. as a portable handheld device with a catch
basin and/or an eyecup drain; b. as an extendible delivery
and recovery tube system with a fluid dispersal outlet and a
fluid-suctioning recovery inlet system connected to a filtra-
tion cartridge and a fluid transport system; or, c. as a
portable, free-standing device with a directed fluid dispersal
system flexibly positioned over a catch basin.

The invention has numerous additional objects and advan-
tages. The invention retains the advantages of the prior art of
being a simple and intuitive method with implementation
devices which are either able to be kept within easy grasp on
or near a user’s work area, or which are made sufficiently
small and lightweight to be carried on the user’s person, e.g.,
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by military personnel, law enforcement officers, fire fighters,
chemical or hazardous material workers, or miners.

Although the various implementation devices of the
invention utilize the typical flushing function features of the
prior art in that each has a fluid container utilizing a fluid
transport system terminating in a directable and/or adjust-
able dispersal rate outlet or nozzle, the various implemen-
tation devices of the invention have an advantage over the
prior art of being able to provide a continuously recycling
supply of reusable, decontaminated flushing fluid to sustain
the flushing process. This is a particularly useful feature
when a victim has been struck by Oleoresin Capsicum (OC,
ie. liquid pepper spray), tear gas, or Mace™, or other
chemicals which are difficult to flush from the eyes and skin.
Additionally, the invention utilizes inexpensive components
and is relatively easy to manufacture, maintain, and repair.

Other objects of the present invention of a portable
recyclable fluid flushing method and its implementation
devices are to provide: a. various types of portable
containers, flushing fluids, specialized filtering media, alter-
nate fluid transport mechanisms, alternate fluid-runoff cap-
turing systems, and alternate fluid dispersal outlet mecha-
nisms which will serve a variety of specialized emergency
purposes; b. a method of spatial distribution and configura-
tion of standard and modified portable flushing components
that offers a significantly different, more efficient and
practical, as well as more ergonomic user format for a
portable flushing method. These improvements will have the
advantages of providing a simple, lightweight, efficient,
inexpensive, easily grasped, operated and controlled, por-
table recyclable fluid flushing method that can act in lieu of
prior art portable flushing methods.

Further objects and advantages of this invention will
become apparent from a consideration of the drawings and
ensuing descriptions thereof.

DESCRIPTION OF DRAWING FIGURES

FIG. 1 shows a diagrammatic flowchart of the fluid
movement within a portable recyclable fluid flushing system
done in the method of the invention.

FIG. 2 shows a diagrammatic side view of a preferred
manually operated portable recyclable flushing method
implementation device.

FIG. 3 shows a front view of the device of FIG. 2.

FIG. 4 shows a top view of the device of FIG. 2.

FIG. 5§ shows a diagrammatic perspective view of an
alternate electrically operated portable recyclable flushing
method implementation device.

FIG. 6 shows a diagrammatic cutaway view of the device
of FIG. 5 with the top cap removed.

FIG. 7 shows a diagrammatic cutaway view of the cap for
the device of FIG. 5.

FIG. 8 shows a cutaway side view of both ends of a
flexible dual-hose fluid conduit extension system for the
device of FIG. 5.

FIG. 9 shows a front view of the dual-hose slide piece of
the flexible dual-hose system for the device of FIG. 5.

FIG. 10 shows a rear view of the dual-hose inlet-outlet
insertion member of the device of FIG. 5.

FIG. 11 shows a cross section view of the dual-hose
inlet-outlet insertion member of the flexible dual-hose sys-
tem for the device of FIG. 5 taken along lines 11-11 of FIG.
10.

FIG. 12 shows a portable storage container for housing a
foldable portable basin and other fluid conduit extension
components for the device of FIG. §.
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