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(57) ABSTRACT 

A method for using a mixture of an otganic polymer com
bined with an inorganic polymer is provided. When the mix
ture is combined with a liquid material, such as a urine from 
a patient that is contaminated with a dangerous cytotoxic 
drug, a multi-step process occurs that sequester the dangers. 
The combined material forms a stable matrix in which the 
cytotoxic chemotherapy drug is destroyed. Due to the com
bination of polymers, the multi-step process will occur with
out any mechanical mixing or stirring, as the organic polymer 
facilitates dispersal of the inorganic polymer through-out the 
combined material. 

27 Claims, 10 Drawing Sheets 
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SYSTEM AND METHOD FOR DISPOSAL OF 
MUTAGEN WASTE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 5 

This application claims priority from U.S. Provisional 
Patent Application 61/598,317, filed Feb. 13, 2012. 

This application is also a continuation-in-part of U.S. 
patent application Ser. No. 12/431,355, filed Apr. 28, 2009, 10 

which in turn claims priority from U.S. Provisional Patent 
Application No. 61/048,382 filed Apr. 28, 2008 and U.S. 
Provisional Patent Application No. 61/199,720 filed Nov. 19, 
2008. 15 

Each of the above-described applications is hereby incor
porated herein by reference in its entirety. 

TECHNICAL FIELD 
20 

The present invention relates to a system and method for 
disposal of mutagen waste, and more particularly to disposal 
of human waste contaminated with pharmaceuticals. 

BACKGROUND ART 25 

Human waste from a person undergoing chemotherapy 
typically includes toxic chemicals that are carcinogenic. 
According to various estimates, about 20 to 98 percent of the 
administered chemotherapy drugs pass through the human 30 
body. As it is possible that even trace amounts of active 
cytotoxic drugs have the ability to cause miscarriages, birth 
defects, cancer, immunologic diseases and other environmen
tally triggered diseases, it is critical that health care workers, 
other caretakers and family members are protected from the 35 
contaminated wastes and any surfaces that may be contami
nated with them. 

Furthermore, when the bodily fluids are disposed of con
ventionally through the septic system and/or sewage treat
ment plant, several cytotoxic drugs are known to survive 40 

wastewater treatment and drinking water purification intact. 
Most current incineration technologies are not able to effec
tively eliminate the chemical materials so the dangerous 
chemicals may become airborne. As the bodily fluids are 
complex liquid waste, it is difficult and costly to safely trans- 45 

port the contaminated materials to facilities. 
More advanced methodologies for disposing of such waste 

include transporting the waste to a facility at which the toxic 
chemicals are removed from the waste and recycled or dis
posed of in a environmentally safe manner. However, this 50 
conventional approach is complex and not cost efficient. 

SUMMARY OF THE INVENTION 

Embodiments of the invention provide an assembly and 55 
method for processing human waste that generally contains 
pathogens, carcinogens, mutanagenics and/or teratogenics. 

In an embodiment of the invention, a method for collecting 
the mutagen waste is provided, the method including placing 
a support in relation to a rim of a toilet and affixing a rigid 60 
waste container to an opening of the base to form a waste-
collecting assembly. The support may be placed on or below 
the rim of a toilet, and may include a side surface congruent 
with and corresponding to an inner surface of a bowl of a 
toilet. In addition or alternatively, the reservoir may include a 65 
flange protruding outwardly from a body of the reservoir 
above the support. 
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The method may further comprise accumulating human 
waste in the rigid reservoir and depositing a solidification 
material in said reservoir to solidify the waste. The waste may 
include at least one of a pharmaceutical agent, a mutagen, a 
carcinogenic, a toxin, a teratogen, a chemotherapy chemical, 
and other hazardous materials. In addition or alternatively, the 
method may include depositing a pathogen killing material in 
the reservoir, where the pathogen killing material may be at 
least one of an acidic material, an alkaline material, a neutral 
material, lime, sodium hydroxide, calcium hydroxide, cal
cium carbonate, sodium sulfate, and sodium carbonate. Fur
thermore, the accumulated waste may be sealed within the 
container, e.g., with a lid and additional adhesives, and trans
ported to a collecting facility. 

In accordance with another embodiment of the invention, a 
method of processing human waste is presented. The method 
includes a step of providing a portable toilet for accumulation 
of human waste. The portable toilet may be used by a patient 
who has been treated with a pharmaceutical agent. The 
method further includes a step of accumulating human waste 
in said toilet; depositing solidification material in said toilet 
prior to or after the waste is accumulated in said toilet; and 
transporting said toilet with solidified waste to a collection 
facility, which in a specific embodiment may be a landfill. The 
method may further include providing a pathogen killing 
material and depositing the pathogen killing material in the 
toilet. 

According to a related embodiment, a waste-collecting 
assembly for disposing human waste is disclosed for use in 
conjunction with a toilet. The waste-collecting assembly 
includes a base having an aperture there through and dimen
sioned to be disposed in relation to a rim of the toilet. In 
various embodiments, the base may have a side peripheral 
surface congruent to an inner surface of a bowl of the toilet 
and be disposed below or on the rim of a toilet. The side 
peripheral surface may be circumferential, and the aperture 
may be located in a substantially central portion of the base. 

The assembly may further include a waste reservoir for 
receiving and accumulating human waste, the reservoir 
coupled to the base, having an input opening, and dimen
sioned to be disposed within the aperture through the base. At 
least one of the base and the reservoir may be rigid. 

The base may include a curvilinear surface defining a 
downward slope from a peripheral portion of the base towards 
the aperture. In addition or alternatively, the base may include 
a planar surface between a peripheral portion of the base and 
the aperture. In a specific embodiment, the base and the 
reservoir may form an integral and inseparable unit, e.g., 
co-molded together or, alternatively, molded as a single piece. 
The aperture through the base and the reservoir may include 
mating surfaces. 

In addition, the assembly may include a sealing mechanism 
(or seal) sealing the waste accumulated within the container 
to prevent the waste from leaking out. In a related embodi
ment, the seal may be formed between the reservoir and a lid 
coupled to the reservoir. In a particular embodiment, the seal 
may be formed by mating threads. 

In a related embodiment, the reservoir may include a gen
erally tapered surface that facilitates guiding the waste being 
collected to the opening of the reservoir. Such a circumferen
tial surface may be elevated with respect to the edge of the 
opening of the reservoir. In a specific embodiment, the con
tainer may include a flange protruding outwardly from a body 
of the reservoir above the base. The flange may be circum
ferential and have an outer rim that is elevated with respect to 
the input opening of the reservoir. 



US 9,242 
3 

The assembly may further include means for solidifying 
the human waste accumulated in the reservoir and means for 
killing pathogens in the accumulated human waste. 

Another related embodiment provides a disposable waste 
containment apparatus comprising an inseparable unit that 5 

includes a container, the container having a flange extending 
outwardly from a neck of the bowl container, wherein the 
flange is adapted for supporting the apparatus on a rim of a 
toilet bowl and under a toilet seat. 

In accordance with another embodiment of the invention, a l o 
composition is provided that includes a mixture of oiganic 
and inoiganic polymers that together provides for safe encap
sulation of liquid matter. The liquid matter may include, 
without limitation, human waste contaminated with danger
ous chemical(s) such as cytotoxic drugs. When the mixture is 15 
combined with the liquid matter to form a combined material, 
the organic polymer facilitates dispersal of the inoiganic 
polymer through-out the combined material. Thus, no 
mechanical mixing need be performed. Upon dispersal, the 
inorganic polymer forms a stable matrix and covalently links 20 
with the dangerous chemical. Any water in the waste is used 
as a chemical reagent in the reaction and is no longer present. 

In accordance with related embodiments of the invention, 
the mixture may be formed into a pellet. The pellet may 
include a dissolvable material, such as plastic. The pellet may 25 
consist of only the oiganic polymer and the inorganic poly
mer. The pellet may be formed by heating the mixture of the 
organic and inorganic polymers so that the organic polymer at 
least partially denatures without being destroyed. For 
example, the heated mixture may be sprayed to form droplets 30 

that upon cooling condense into pellets. 
In accordance with further related embodiments of the 

invention, a method of preparing a coated container for use in 
encapsulating a liquid material includes heating the compo
sition. The composition is then sprayed on a surface of the 35 
container, the heated composition upon cooling forming a 
coating on the surface, whereby the liquid material is added to 
the container to form the combined material. 

In accordance with another embodiment of the invention, a 
method for using a mixture of an organic polymer combined 40 

with an inoiganic polymer is provided. When the mixture is 
combined with a liquid material, such as a human bodily fluid 
that is contaminated with dangerous chemicals, a multi-step 
process will automatically occur that sequester the dangers. 
Due to the combination of polymers, the multi-step process 45 
will occur without any mechanical mixing or stirring, as the 
organic polymer facilitates dispersal of the inorganic polymer 
through-out the combined material. 

In accordance with related embodiments of the invention, 
the liquid material may include a pharmaceutical agent, a 50 
mutagen, a carcinogenic, a toxin, a chemotherapy chemical, 
and/or other hazardous materials. In addition or alternatively, 
the method may include depositing a pathogen killing mate
rial in the reservoir, where the pathogen killing material may 
be at least one of an acidic material, an alkaline material, a 55 
neutral material, lime, sodium hydroxide, calcium hydroxide, 
calcium carbonate, sodium sulfate, and sodium carbonate. 
Furthermore, the reacted polymers with the accumulated 
waste may be sealed within a container, e.g., with a lid and 
additional adhesives, and transported to a collecting facility. 60 

In further related embodiments of the invention, the com
bination of the two types of polymers may be packaged into a 
tube of dissolvable polymer so the mixture of polymers can be 
safely manufactured, transported and handled without the 
reactions initiating until desired such as when placed in con- 65 
tact with human bodily waste. The dissolvable polymer may 
be plant or animal based such as corn starch or may be any 
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synthetic or semi-synthetic polymer that retains its structure 
until mixed with sufficient water or similar liquid to trigger 
dissolution. 

In still further related embodiments of the invention, the 
method may include pelleting the combination of the organic 
and inoiganic polymers in a dissolvable plastic(s) or similar 
dissolvable material to create pellets that can be safely manu
factured, transported and handled without the reactions initi
ating until desired such as when placed in contact with human 
bodily waste. The pellets may be composed of only the 
oiganic and inorganic polymers. The pellets may be created 
by mixing and then heating the two types of polymers to a 
temperature that would cause the organic polymer to tempo
rarily denature. The heated mixture may be sprayed as large 
droplets, causing the combined polymers to cool and con
dense into pellets. The heated mixture may also be sprayed 
against a surface, such as the interior wall of the container that 
will later be used to collect waste, to form a coating. The 
surface may be sprayed to a depth for a desired dry volume. 

In yet further related embodiments of the invention, the 
pellets (or other forms of the organic and inorganic polymer 
mixture) may be used to sequester liquid spills on surfaces or 
within tubes or vessels by placing the pellet within or on the 
spill and once the reaction is complete, remove the stable 
matrix formed by the organic and inorganic polymers for 
transport and disposal. The pellets may be contained within a 
semi-permeable bag that can be laid on or over or within a 
surface or tube contaminated with or by a dangerous liquid 
spill. In this embodiment, the reagents will absorb the con
taminated liquid from the surface, covalently crosslinking the 
dangerous chemicals within the matrix while constrained by 
the bag. Once the liquid is absorbed, the bag can be trans
ferred to another container for the completion of the reaction. 
Additional water or water and detergent mixtures may be 
added to the surface that contained the spill so that when 
layered with a second semi-permeable bag containing the 
above described combination of polymers, the added water 
and detergent mixtures can be extracted while also removing 
residual contamination. The bags may also have reinforcing 
straps to assist in lifting. 

In another embodiment, the pellets may be added to a 
container that is used to collect liquid waste for multiple days. 
In this embodiment, after the waste is transferred to the con
tainer from one or more plumbing units, the weight of the 
waste may be determined and the amount of pellets needed to 
create the desired safety is added. The pellets may be added 
manually or automatically. The reaction would progress 
immediately, creating a stable matrix. The process may be 
repeated until the container is full. After completion of the 
reaction, the formerly dangerous waste is safe for transporta
tion and disposal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing features of the invention will be more 
readily understood by reference to the following detailed 
description, taken with reference to the accompanying draw
ings, in which: 

FIG. 1 shows an assembly for collecting human waste, in 
accordance with an embodiment of the invention; 

FIGS. 2(A, B) illustrates a container (reservoir) and a cover 
lid for the reservoir, used in collecting human waste, in accor
dance with an embodiment of the invention. More particu
larly, FIG. 2(A) shows a perspective view. FIG. 2(B) shows in 
more detail a retention seal between the container and the 
cover lid, in accordance with an embodiment of the invention; 
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FIG. 3 shows an exemplary embodiment of a base used in 
one embodiment of the assembly, in accordance with an 
embodiment of the invention; 

FIGS. 4(A, B) illustrate side views of embodiments of the 
assembly installed within a toilet bowl. FIG. 4(A) shows an 5 
embodiment including a straight supporting base having a flat 
upper surface and a side peripheral surface disposed at a right 
angle to the upper surface. FIG. 4(B) shows an embodiment 
including a supporting based having an upper surface sloped 
towards the opening in the base and a curved side peripheral to 
surface. 

FIG. 5 illustrates a side view of another implementation of 
the assembly, in accordance with an embodiment of the 
invention. 

FIGS. 6(A-D) illustrate an embodiment of a waste collect- 15 
ing assembly molded as an inseparable unit. FIG. 6(A) shows 
a perspective view. FIG. 6(B) shows a front view. FIG. 6(C) 
shows a top view. FIG. 6(D) shows a side view. 

FIG. 7 shows a flow of processing the mutagen human 
waste, in accordance with an embodiment of the invention. 20 

FIGS. 8(A-C) shows an embodiment of the invention 
adapted to operate as a leased unit and including a removable 
waste-collecting chamber sealable upon use. More particu
larly, FIG. 8(A) shows a side perspective view of the unit. 
FIG. 8(B) shows a removable draw storage and disposal 25 
located at the base of the unit. FIG. 8(C) shows a front per
spective view of the unit. 

FIG. 9 schematically illustrates an embodiment including a 
remote waste-collection area. 

FIGS. 10(A-D) illustrate various states when using organic 30 
polymer to mix inorganic polymer through-out liquid waste 
contaminated with toxic chemicals, in accordance with an 
embodiment of the invention. FIG. 10(A) shows a dry mixture 
of organic and inorganic polymer in a container. FIG. 10(B) 
shows liquid material including toxic chemicals added to the 35 
container. FIG. 10(C) shows the organic polymer absorbing 
the liquid material, dispersing the inorganic polymer so as to 
mix the inorganic polymer and toxic chemicals. FIG. 10(D) 
shows the inorganic polymer extracting liquid from the 
organic polymer, creating a stable matrix that is covalently 40 

cross-linked to the toxic chemicals. The water in the waste is 
used as a reagent in the reaction and is gone. 

DETAILED DESCRIPTION OF SPECIFIC 
EMBODIMENTS 45 

Illustrative embodiments of the invention present a method 
and a system for safely collecting and disposing human waste 
from a patient treated with a dangerous pharmaceutical that 
advantageously prevents damage to the environment and 50 
other people. Various embodiments of the invention include a 
composition that includes an organic polymer and an inor
ganic polymer, that when combined with, for example, 
human waste including a dangerous pharmaceutical and 
water, causes a non-mechanical mixing that effectively dis- 55 
perses the dry inorganic polymer through-out the human 
waste. Once all the liquid is absorbed by the organic polymer, 
the dry inorganic polymer will slowly extract the water from 
the organic polymer and use it in a chemical reaction that 
covalently bonds the dangerous pharmaceuticals to the inor- 60 
ganic polymer and forms a stable matrix, without the need for 
mechanical mixing of the inorganic polymer with the hazard
ous chemical materials. Avoiding mechanical mixing is criti
cal when working with such dangerous pharmaceuticals 
because it allows people without training to create an ideal 65 
chemical detoxification reaction without dangerous maneu
vers that could contaminate other surfaces or create spills. 
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The resulting matrix may be safely lifted and transported for 
disposal. Details are discussed below. 

FIG. 1 shows a waste-collecting assembly 100, for use in 
conjunction with a toilet, for collecting and processing patho
genic excreta, in accordance with an embodiment of the 
invention. The assembly 100 may include a supporting base 
(also referred to hereinafter as plate) 110, a container 120, 
which is a waste reservoir supported by the base 110, and a 
container lid (not shown) that enables a sealed closure for the 
toxic contents of the container 120 prior to processing. In 
various embodiments, the base 110 and the container 120 
may be fabricated as one element or, alternatively, insepara
bly integrated with one another. 

The container 120 may be substantially rigid. In other 
embodiments, the container 120 may be flexible, such as, e.g., 
a bag made of plastic. For the purposes of this disclosure, the 
rigidity of the container 120 is defined as the container's 
ability to maintain its shape as a freestanding unit, i.e. without 
a support, whether the container 120 is empty or has some 
contents in it. A rigid container 120 is contrasted with a plastic 
packet or bag, the shape and form of which is generally 
defined by its contents. In other embodiments, the supporting 
base 110 is also rigid and resistant to changing its shape under 
the load of the waste reservoir 120 filled with the waste. The 
use of various flexible trash-collecting containers may 
increase the overall cost-efficiency of the trash-collecting 
process. Such flexible containers are well known in the art 
and, therefore, may present an obvious choice for collecting 
the human carcinogenic waste. On the other hand, a rigid 
container used in the present invention may lend itself to 
easily shaking the contents of the contained to facilitate the 
mixing of the solidifying agents and the collected waste, as 
described below. In addition or alternatively to the solidifying 
components, agents may be added to the waste that chemi
cally neutralize, de-activate, or detoxify the carcinogens con
tained in the waste. Moreover, a rigid embodiment of the 
container 120 is inherently more safe and leak-proof in com
parison with the flexible container, which may rip. 

In operation, the supporting base 110 may be placed in 
relation to a rim of the toilet. For example, the base 110 may 
be installed below the rim of a bowl of the toilet, and further 
fitted with the container. Alternatively, the container 120 may 
be attached to the supporting base 110 prior to placement in 
the toilet. Thereafter, the toilet is used by the patient. After the 
waste has been accumulated within the container, the lid is 
applied to seal the contents within the container for further 
processing. 

An example of the container 120 and a lid 210 is shown in 
FIGS. 2(A, B), in accordance with an embodiment of the 
invention. FIG. 2(A) shows a perspective view. In FIG. 2(B), 
an embodiment of a retention seal 215 is shown that is formed 
by snap-fitting a peripheral structure 220 of the lid 210 onto a 
peripheral element 230 of the upper wall of the container 120, 
as shown by an arrow 240. Generally, however, any retention 
seal known in the art may be used. In some embodiments, for 
example, a seal between the lid and the container may be 
formed by thread fitting of the lid onto the container. An 
embodiment of a seal may also have a built-in sealing redun
dancy provided by multiple sub-seal arrangements, such as 
micro-bead surfaces or multiple contact arrangements as 
known in the art. In an embodiment utilizing a flexible con
tainer 120 such as a plastic bag, a lid 210 may not be required. 
In such a case, the sealing of waste and reactive agent mix 
contents of the flexible container may be provided using other 
methods known in the arts, for example by zip-locking or by 
providing a foldable base 110, which, upon collapsing, closes 
upon itself and seals the flexible container 120. 
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In various embodiments, the supporting base 110 may 
include a plate having an opening for fitting the container 120 
as shown in FIG. 1. The plate may have a thickness sufficient 
to support a load defined by the anticipated contents of the 
container, for example several pounds. A schematic sketch of 5 
one embodiment of the supporting plate 110 with a through 
opening 310 is shown in FIG. 3 in side and top views. The 
supporting plate 110 may be made, without limitations, from 
various suitable materials such as plastics or metals. In an 
embodiment, the side peripheral surface 320 of the support- 10 
ing base 110 may be slightly curved or sloped with respect to 
an upper planar surface 315 (as indicated in FIG. 3 by the 
angle a that may range from a fraction of a degree to tens of 
degrees). Such a curved or sloped surface 320 may be made 
congruent with the sloped inner surface of a toilet bowl within 15 
which such supporting base is disposed. That the sloped sur
face is congruent and complementary with the toilet bowl, 
allows for a close and stable mating interface between the 
two. In other embodiments, the side peripheral surface of the 
base can form a right angle with the top and/or bottom sur- 20 
faces of the base. In related embodiments, an upper surface 
and/or a lower surface of the supporting base may be gener
ally non-planar. 

In further reference to FIGS. 1 and 3, a supporting flange 
125, which extends outwardly with respect to the outer sur- 25 
face of the container 120, may have dimensions that are larger 
than the dimensions of the opening 310 in the supporting base 
110. The perimeter of the body of the container 120 and its 
outer shape, on the other hand, may be appropriately sized to 
provide for a firm fit within the opening 310. In such a case, 30 
the container 120, when inserted into the base opening 310, 
may be stably kept in its inserted position within the support
ing base 110 simply due to a tight fit of the body of the 
container within the opening 310 and the resting of the flange 
125 on the upper surface 315 of the supporting base 110. In 35 
this embodiment, both the opening 310 and the container 120 
may have any suitable peripheral shape. A generally tapered 
shape, e.g. slightly conical shape, may be preferred to provide 
for a tight fit as discussed above. 

In another embodiment, shown in FIG. 4(a), the circular 40 
opening of the straight supporting base 110 may be provided 
with an inner thread that is complementary to a thread on the 
outer surface of the neck of the container 120. In such 
embodiment, the container may be thread-fitted, 416, to the 
throughout opening in the supporting base 110, e.g. from 45 
below the base 110 prior to installing the base into the toilet 
bowl 417 in relation to the rim of the toilet (not shown). As 
illustrated in FIG. 4(a), the base 110 is installed below the rim 
of the toilet. In a related embodiment, shown in FIG. 4(b), a 
generally non-planar supporting base 410 curved or sloped 50 
side peripheral surface 320 and a non-planar upper surface 
420 may be utilized. As shown, the upper surface 420 is 
downwardly sloped towards the opening 310 in the base 410. 
The use of such a base 410 may facilitate the collection of 
waste in the container by guiding the spilled waste (or waste 55 
otherwise disposed on the surface 420 outside the opening 
310) towards the opening 310 along the curved surface 420. 
In this embodiment, the lid (or cover) may be fitted as known 
in the art onto the upper portion of the container. In a specific 
embodiment, the base 410 may be shaped to have a generally 60 
conical surface 420. 

In another embodiment shown in FIG. 5, the waste-collect
ing assembly may include a container 500 having a collar or 
flange 505, extending substantially over the straight support
ing base 510 having a sloped side peripheral surface 320. The 65 
circumferential flange 505 may have a downward slope 515 
extending from the peripheral portion 516 (located around the 
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outskirts of the flange 505) towards the opening 518 of the 
supporting base 510. The flange 505 generally protects the 
base from waste spilled outside of and near to the opening 518 
and, in addition, guides such waste disposed onto the flange 
towards the opening 518 along the downward slope 515. As 
shown, the base 510 additionally has a sloped inner side 
surface 520 defining the opening 518 through the base 510. 
As a result, the opening 518 is tapered in the direction of the 
center of the supporting base 510. The sloped surface 520 is 
preferably made congruent to a sloped outer (side) surface 
525 of the container 500. In various embodiments, the tapered 
opening 518 and the tapered sloped side surface 525 may be 
mating, e.g. both surfaces 520 and 525 can be conical surfaces 
having the same apex angle. Generally, each of the surfaces 
520 and 525 extends circumferentially and facilitates a tight 
fit between the container 500 and the base 510 to assure that 
penetration of the waste, collected into the container as gen
erally shown by the arrow 530, into the bowl through the 
opening 518 is minimized. Although in one embodiment a 
flange 505 may be formatted to be an inseparable part of the 
container 500, in a related embodiment (not shown), the 
flange may be releasably attached to the rim of the container's 
opening, e.g., with the use of thread. In another embodiment, 
the flange 505 may be fastened to the container 500 in a 
non-disengageable fashion, known in the art. 

Another embodiment of the waste-collecting assembly 
600, shown in FIGS. 6(a) through 6(d), includes a reservoir 
605 and a flange 610. A lid for closing and sealing the reser
voir 605 is not shown. The flange 610 extends outwardly from 
the body of the reservoir 605 and is wide enough to support 
the unit on the rim of the toilet bowl under the toilet seat. In 
operation, such a single waste-collecting unit 600 may be 
installed onto a rim of the toilet bowl. For example, the 
assembly 600 may be lowered into the toilet bowl until the 
appropriately dimensioned flange 610 is firmly rested onto 
the rim of the bowl and acts as a base supporting the bowl in 
relation to the rim of the toilet. In a related embodiment, the 
toilet seat (not shown) which may be hingedly attached to the 
toilet, may be further lowered onto the flange, which remains 
sandwiched between the rim and the toilet seat. A collar 615, 
although shown in FIG. 6, is optional and, if present, is 
preferably short enough not to protrude above a typical toilet 
seat when the unit has been installed in the toilet. As a result, 
the assembly 600, when installed onto the rim of the toilet, 
preferably does not protrude above the toilet to cause incon
venience to the user of the toilet in operation. A height of the 
optional collar 615, therefore, may be approximately 1 to 2 
inches or less. In related embodiments, the unit 600 may be 
integral, inseparable into components. For example, the unit 
600 can be molded from plastic, whether singly- or multi-
layered. 

As shown in FIGS. 1 through 6, a body of the reservoir of 
the waste-collecting assembly may be appropriately shaped 
to be accommodated by a typical toilet bowl in conjunction 
with which the assembly may be installed. For example, the 
body of the container 605 of the unit 600 may be shaped, in 
different embodiments, to facilitate the unit installation 
within the bowls of major, most commonly used brands of 
manufactured toilets produced domestically. In a specific 
implementation related to the embodiments shown in FIGS. 1 
through 6, a container (or reservoir) may be installed into a 
bowl so as to provide for a clearance (a gap) between a bottom 
of the container and the nearest lower surface (such as the 
surface of water) of water in the bowl. 

Processing of human mutagen waste may be generally 
described as shown in FIG. 7. The process starts at step 705, 
where an embodiment of a waste-accumulating assembly of 
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the invention is installed in a bowl of a toilet, whether piece by 
piece or pre-assembled prior to installation. The assembly or 

an assembly kit, containing the assembly components such as 

the base, the container, and the lid may be provided, for 
example, to a hospital or home, where a patient has received 5 

treatment with a dangerous agent. The dangerous agent may 

be, without limitation, a pharmaceutical agent, a mutagen, a 

carcinogenic, a toxin, a teratogen, a chemotherapy chemical 

and/or another hazardous materials or drugs such as materials 
specified by Occupational Safety and Health Administration 10 

(OSHA) or National Institute for Occupational Safety and 
Health (NIOSH). 

The waste reservoir of various embodiments of the inven
tion, such as the container 120 of FIG. 2 or the container 605 
of FIG. 6, may have various capacity, e.g. the capacity limited 15 
by the toilet within which the container is disposed. In a 

specific embodiment, the container may be a single-use or 

multi-use container. 
The assembly may be used in conjunction with various 

toilets known in the art including, without limitation, a por- 20 
table toilet or a urinal. In one implementation, a portable toilet 

unit is used in conjunction with an embodiment of the inven
tion may be placed in and fixed at a specified location at the 

hospital, as a leased unit, for example. Such a fixed unit may 

have a removable waste-collecting chamber sealable upon 25 
use, and the appropriate conduits to provide the unit with 

agents to be mixed with waste and water. An embodiment of 
such leased unit 800 is shown in FIGS. 8(A-C). More particu
larly, FIG. 8(A) shows a side perspective view of the unit. 
FIG. 8(B) shows a removable draw storage and disposal 30 

located at the base of the unit. FIG. 8(C) shows a front per
spective view of the unit. As shown, the unit includes a con
tainer 810 used in conjunction with a reagent pack that can be 

replaced or refilled. The reagent from the pack is added to the 
waste disposed into a bowl 830 of the toilet unit through at 35 

least one passage 840 shown in dashed lines. Both the waste 

and the reagent are further delivered from the bowl 830 to a 

removable draw storage and disposal 850 located at the base 

of the unit 800 through the opening 860. In addition, the 
leased unit may have a reservoir (not shown) dedicated to 40 

mixing the reagents and the waste. 
In another embodiment, shown in FIG. 9, the toilet may be 

used in conjunction with various plumbing such as pipes or 

other guides, to allow for release of the mixed material (a mix 
of waste with reagents) in a collection area that is remote from 45 

the toilet, prior to solidification of the mix. This may be 
beneficial to permanent facilities at hospitals that require a 
significant amount of waste to be regularly disposed. An 
example of an remote collection area may be a reusable 

retaining structure having at least one retaining wall, e.g. a 50 
cubic yard box or even a 30 cubic yard rolloff which would be 
placed outside of a building (e.g., in the ground) and, upon 

being filled, transported away. In a specific embodiment, the 
remote collection area may be a storage tank located in base

ment in the hospital. An embodiment schematically illus- 55 
trated in FIG. 9 includes a holding tank 810 with reagents and 

plumbing 910 that guides the carcinogenic waste, reagents, 

and water from the bowl 830 towards a removable storage 
tank 920 located in the basement. As shown, the reagent and 

waste from the toilet pass through a mixing device 930 prior 60 
to reaching the storage tank 920. An additional container 940 
with reagent and pathogen killing material may be employed. 

As mentioned above, the toilet may include a seat for use 
by a patient. The seat includes a hole through which a patent 

may secrete waste into the reservoir. The seat may be integral 65 
to the toilet, or otherwise adhered to the toilet. In the embodi
ments of the invention, the assembly may be disposed below 
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the rim of the toilet or, alternatively, on the rim of the toilet so 

as to have the toilet seat disposed above the assembly. Waste 

is accumulated in the toilet at step 710. Waste may be, without 

limitation, mutagen waste. 

Upon accumulation of waste in the reservoir, the solidifi

cation material is placed on or otherwise mixed with the 

secreted waste in the container at step 715, causing the waste 

to solidify. Alternatively, the solidification material may be 

placed in the container prior to accumulation of the waste, i.e., 

the reservoir of the assembly installed at step 705 may already 

contain a solidification material. The solidification material is 

used to solidify the secreted waste in the reservoir and chemi

cally bind mutagen elements. The solidification material may 

include, without limitation, cement, clay, kitty litter, vermicu-

lite and/or fly ash. The solidification material may include 

acidic, alkaline and/or neutral material. The solidification 

material may be provided in easily managed bags of, without 

limitation, less than 10 pounds. In various embodiments, the 

solidification material may be placed in a reservoir included 

in the toilet that is separate from the reservoir used for the 

waste. Optionally, the assembly may include a switch or other 
operator interface, as known in the art, which will permit the 

solidification material to enter the waste reservoir when 

desired. 
The reservoir containing the solidified waste is then sealed 

with the lid at step 720. The sealing between the lid and 
container, accomplished by any of the methods known in the 
art such as snap-on or interference fitting, may be further 
reinforced with an appropriate lock and/or adhesive. At least 

the sealed container and, in some embodiments, the overall 
assembly, is then transported to a collection facility at step 
725. In a preferred embodiment, the entire assembly may be 

disposable. In an alternative embodiment, the reservoir may 

be removable, and only the reservoir may be transportable to 

the collection facility. To initiate transportation of the at least 

reservoir (or the overall assembly), the patient (or other 
responsible person to whom the toilet was delivered) may 

contact an agency responsible for transporting the at least 
reservoir to the collection facility. The collection facility may 

be, without limitation, a landfill. The reacted waste is often no 
longer a US Department of Transportation regulated hazard

ous material. 

A landfill often requires that any waste delivered be patho
gen free. To further this end, a pathogen killing material may 

be provided. The pathogen killing material may include 
acidic, alkaline and/or neutral materials. The pathogen killing 
material may include, without limitation, lime, sodium 
hydroxide, calcium hydroxide, calcium carbonate, sodium 

sulfate, and/or sodium carbonate. In various embodiments, 
the solidification material may kill pathogens (such that an 
additional pathogen killing material is not needed). 

The pathogen killing material may be deposited in the 
toilet before or after the waste is accumulated in said portable 

toilet, prior to solidification. The pathogen killing material 
may be added to the waste reservoir, without limitation, prior 

to using the toilet, after every use of the toilet, and/or just prior 

to transportation to the collection facility. In various embodi
ments, pathogen killing material may be included in the waste 

reservoir upon delivery of the toilet to the patient. The patho
gen killing material may be added to the reservoir by, without 

limitation, the patient (or other responsible person to whom 
the toilet was delivered), or by the toilet delivery and/or 
transportation agency. A related embodiment of the invention 

may include an automatic mixing tool for mixing the agent 
such as solidifying agent or a pathogen killing material, 
stored in an auxiliary agent container, with the waste and 
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appropriate means for providing electricity and water for 
completing the process of neutralization of waste. 

An exemplary waste collecting system that may be used by 
a patient in a home-care situation may include a set of a 
predetermined number (e.g., twenty-four) of containers such 5 

as containers discussed in reference to FIGS. 1 through 6, for 
single use. The system would also include corresponding 
twenty-four packages filled with pre-measure amount of 
reagent as well as a urine-only collection bottle. The system 
may be delivered to the patient's home using postal services, 10 
for example. Flaving collected the mutagen waste in a con
tainer, the patient will mix the reagents as appropriate, add 
any additional urine from the urine-only collection bottle, 
seal the container and place it in a provided box. The box may 
have special lining to contain any overflow. Once all the 15 
containers are used up and the box is filled, the waste collec
tion system is sealed and mailed to the collection facility. 
Alternatively, a pick-up service may be arranged, depending 
on the nature of the mutagen and possible exposure of other 
people to it. 20 

An example of processes of solidification and chemical 
deactivation of the mutagen waste according to one embodi
ment of the invention is disclosed below. When a solidifica
tion material, added to the reservoir of the assembly contains 
cement, for example, setting and hardening of a cement com- 25 
ponent is caused by the formation of water-containing com
pounds (such as urine), forming as a result of reactions 
between cement components and water. As a result of the 
reactions (which start immediately upon mixing the solidifi
cation material with the waste), a stiffening can be observed 30 

which is very small in the beginning, but which increases with 
time. The hydration products primarily affecting the strength 
of the solidified waste are calcium silicate hydrates, calcium 
hydroxide, sulfuric hydrates and related compounds. The 
simplified reaction may be expressed as: 35 

2Ca30Si04+6H20(drugs)-s'3Ca0.2Si02.3H20(drugs)+ 
3Ca(OH)2, 

wherein "drugs" indicate carcinogenic component of water-
containing mutagen human waste. Another possible chemical 40 
reaction may be expressed as 

2Ca2Si04+4H20(drugs)-s'3Ca0.2Si02.3H20(drugs)+ 
Ca(OH)2. 

In the process of solidification of the mix, the alkalinity of the 45 
environment for carcinogenic contents, trapped within the 
pores of the cement-based solidified microstructure (i.e., its 
pFl-value), increases. The increasing alkalinity of the waste-
mix neutralizes and kills the bacteria contained in the waste. 

In various embodiments of the invention, a composition 50 
that includes a combination of an organic and an inoiganic 
polymer may be provided that when used together provides 
for a combination of reactions that automatically disperse the 
inorganic polymer throughout the waste volume. Such a pro
cess advantageously provides a high level of neutralization of 55 
the biologic hazards within the waste as well as the highest 
level possible of covalent crosslinking of the dangerous 
chemicals with inorganic polymer. The process also allows 
for a high level of mixing without mechanical means or the 
use of other devices. This will advantageously allow patients 60 
with only minimum training to safely manage the chemicals 
that contaminate their bodily fluids after chemotherapy infu
sions or chemotherapy pills. The combination of the two 
polymers with distinctly different characteristics creates a 
safe and complete mixing of the polymers within and 65 
through-out human bodily waste contaminated with danger
ous chemicals. The composition/process may be used, for 
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example and without limitation, in the above-described 
waste-collecting systems or in further waste collecting sys
tems described below. The waste may be, without limitation, 
a liquid material including human bodily waste, urine, feces, 
vomit and/or sweat. 

Organic polymers are used to rapidly absorb liquids from 
waste products including urine and feces. Typically, the pro
cess happens rapidly but it is reversible. If the chemical con
tained within the waste is dangerous, over time, the organic 
polymer will release the liquid and with it, the dangerous 
chemical. In addition, if more liquid than the organic polymer 
is added to the mixture of polymer with dangerous chemicals, 
the dangerous chemical may diffuse away from the polymer. 

Inorganic polymers can form non-reversible chemically 
covalent bonds with water and any dangerous chemicals 
therein contained. In addition, the reaction that results in 
these chemical bonds can trigger a great increase or decrease 
in the pFl of the solution (pFl<3 or pfl>9). These very acidic 
or alkaline environments have the added benefit of destroying 
biologic pathogens that may be contained within the waste. 

Unfortunately, inoiganic polymers absorb water slowly 
and must be thoroughly mixed with the liquid before the 
cross-linking reaction occurs. If the mixing is not complete 
through-out the dry reagent, a hard, water impervious shell 
can form around dry, non-reacted polymer before all the 
liquid is included. If the liquid is human bodily fluids con
taining dangerous chemicals, the liquid will still be dangerous 
to all who may come in contact with it or surfaces contami
nated with it. 

A reaction using an inorganic polymer to absorb all the 
liquid and ensure that all dangerous chemical within the waste 
are accessible to chemical cross-linking entails extensive 
mixing before the covalent cross-linking reaction starts. 
Although mechanical mixing can be used, mechanical mix
ing greatly increases the change for spills or splashes outside 
of the container, device or surface region of the contaminated 
waste. In addition, the device used for the mixing will also 
become contaminated thus increases the amount of danger
ous, contaminated material that must be managed. 

In illustrative embodiments of the invention, the unique 
properties of two types of polymers, one organic and one 
inorganic, is used to provide complete mixing of the inorganic 
polymer through-out the liquid material (that includes, for 
example, dangerous chemicals), while the inoiganic polymer 
is still dry. FIGS. 10(A-D) illustrate various states when using 
organic polymer to mix inorganic polymer through-out liquid 
waste contaminated with toxic chemicals, in accordance with 
an embodiment of the invention. FIG. 10(A) shows a dry 
mixture of organic and inorganic polymer in a container. The 
organic polymer may be, for example and without limitation, 
sodium polyacrylate, CAS No. 09003-04-7. The inorganic 
polymer may be, for example and without limitation, Port
land cement clinker, CAS No. 65997-15-1. FIG. 10(B) shows 
liquid material including toxic chemicals added to the con
tainer. The mixing process is advantageously provided by the 
oiganic polymer. The organic polymer will rapidly absorb 
any water in the waste, thus pulling any material within the 
water onto and into the polymer. Because the absorption is so 
rapid, the water is temporarily sequestered away from the 
inorganic polymer. As the organic polymer expands with the 
absorbed water, it will physically push out all materials that 
surround it in all three dimensions, dispersing the dry inor
ganic polymer through-out the volume previously occupied 
by the contaminated waste, as shown in FIG. 10(C). 

The inorganic polymer reacts slowly with water but the 
reaction includes covalent crosslinking of the inoiganic poly
mer and any surrounding chemicals. The reaction consumes 
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30 

the water molecules as part of the process and once it occurs 
is not reversible. As the reaction with the inorganic polymer 
progresses, waterthat was previously absorbed by the oiganic 
polymer during the mixing process is slowly withdrawn and 
consumed as the inorganic polymer undergoes the crosslink- 5 

ing. At the end of the reaction, the entire volume of polymers 
and wastes is converted into a stable matrix without any 
residual water or free dangerous chemicals, as shown in FIG. 
10(D). 

10 To ease handling during manufacturing, shipping and use, 
the mixture of dry chemicals may be packaged in dissolvable 
plastics such as those made of plant, semi-synthetic or syn
thetic starches. In the simplest form, the mixture may be 
placed in sealed dissolvable plastic tubing. The tubing may be 15 

of a wide range of diameters and the lengths may be easily 
varied with the end result that the dry material can be more 
easily aliquoted between different devices and containers 
depending on the quantity of liquid or liquid containing waste 
that will be later added. If desirable, the sealed tubing may be 20 

glued or otherwise affixed inside the device or other con
tainer. 

Another option is to pellet the dry organic polymer and 
inorganic polymer with, for example, plant, semi-synthetic or 
synthetic starch. This may be done by one of many well- 25 

known processes like those commonly used in the food indus
try that create outer-coatings that dissolve in water but protect 
more fragile interiors. Once the dry starch coated pellets are 
completed, they can be used in many circumstances and con
ditions. 

As another method to pellet the dry inorganic polymer with 
the organic polymer, the mixture of two chemicals may be 
heated sufficiently that the organic polymer will partially 
denature without being destroyed. The dry heated mixture 35 

may be sprayed in droplets of a set volume so the mixture 
cools into pellets with a defined composition of dry oiganic 
polymer and inorganic polymer. If desired, the spraying may 
also be directed into containers to which waste will be later 
added, coating the surfaces to a predefined depth and thus 40 
conferring the appropriate volume for the waste to be later 
added. 

In various embodiments, the predetermined ratio of 
organic to inorganic polymer may be altered to provide the 
most desired outcome dependent on the waste composition to 45 

be added later. The pellets may be dropped into a pipe or 
container such as a holding tank that contains liquid contami
nated with dangerous chemicals. After the reaction is com
plete, additional liquid can be added and addition pelleted 
polymer mixture can be added. Again this will react, adsorb- 50 
ing all the liquid, destroying all pathogens and covalently 
crosslinking and destroying the dangerous chemicals. The 
process may be repeated until the container is full. If desired, 
the ratio of contaminated liquid to added pelleted polymer 
mixture may be determined by weight of the container at each 55 
step or by volume within the container at each step. 

In various embodiments, the pelleted polymer mixture may 
be used within a permeable but non-dissolvable bag to clean 
spills on surfaces. The bag may be laid onto the spill such that 
the organic polymer absorbs the liquid and the dangerous 60 
chemicals. The bag may then be removed and the covalent 
cross-linking reaction allowed to progress. For additional 
cleaning, a solution of water and detergent may be sprayed on 
the surface and a second bag containing the pelleted polymer 
mixture laid on top. This process could be repeated until the 65 
surface is completely cleaned. In addition to flat surfaces, the 
bags may be wrapped around surfaces or inserted into con

tainers or tubes for the same results. For ease of use, handles 
or other carrying straps can be incorporated into the non-
permeable bag. 

As the pellets can be created such that a certain weight of 
pellets can neutralize and stabilize a set volume of waste and 
that set volume of waste will have an average weight, the 
pellets may also be used in an automated liquid waste man
agement system. In this process, a container may be used to 
collect liquid waste over a period of time. At the end of the 
period, the weight of the added waste may be used to deter
mine the weight of pellets to be added. After the reaction has 
gone to completion and the stable matrix has formed, addi
tional waste may be added to the container and the process 
repeated. This can continue until the container is full and it 
can then be safely transported for disposal. The process of 
automated waste filling, weighing and pellet addition may be 
conducted by one of many commonly used technologies 
known in the art, but the described invention makes it possible 
to safely mix and react liquids that include problem chemicals 
that maybe dangerous to others. An ideal use of this invention 
would be to collect the patients' waste from a hospital or other 
facility to treats patients receiving cytotoxic chemotherapy 
drugs. 

The embodiments of the invention described above are 
intended to be merely exemplary; numerous variations and 
modifications will be apparent to those skilled in the art. All 
such variations and modifications are intended to be within 
the scope of the present invention. 

What is claimed is: 
1. A method of encapsulating urine and/or feces from a 

patient treated with a cytotoxic chemotherapy drug, the urine 
and/or feces contaminated with the cytotoxic chemotherapy 
drug, the method comprising: 

providing, in a container, a mixture of an organic polymer 
and an inoiganic polymer; and 

adding the urine and/or feces to the mixture in the container 
to form a combined material, the organic polymer facili
tating dispersal of the inorganic polymer through-out the 
combined material, 

wherein the combined material forms a stable matrix in 
which the cytotoxic chemotherapy drug is destroyed. 

2. The method of claim 1, wherein the inorganic polymer is 
dispersed through-out the combined material without 
mechanical mixing. 

3. The method according to claim 1, further comprising 
packaging the mixture of the oiganic polymer and the inor
ganic polymer in a tube of dissolvable polymer. 

4. The method of claim 1, further comprising pelleting the 
mixture of the organic polymer and the inorganic polymer. 

5. The method of claim 1, further comprising transporting 
the stable matrix for disposal. 

6. The method of claim 1, wherein providing the mixture 
includes providing the mixture in a volume based, at least in 
part, on the weight of the urine and/or feces. 

7. The method of claim 6, wherein after forming the com
bined material, additional mixture, and urine and/or feces, is 
added into the container. 

8. The method of claim 1, wherein the mixture includes an 
alkaline material. 

9. The method of claim 8, wherein the alkaline material 
includes sodium hydroxide and/or calcium hydroxide. 

10. The method of claim 8, wherein the combined mixture 
has a pFl>9. 

11. A method of encapsulating a liquid material, the 
method comprising: 

forming a mixture of an oiganic polymer and an inoiganic 
polymer; 
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pelleting the mixture of the organic polymer and the inor
ganic polymer, the pelleting including heating the mix
ture of the organic and inorganic polymers so that the 
organic polymer at least partially denatures without 
being destroyed; and 5 

combining the liquid material and the pelleted mixture to 
form a combined material, the organic polymer facili
tating dispersal of the inorganic polymer through-out the 
combined material. 

12. The method according to claim 4 or 11, wherein pel- 10 

leting includes pelleting the mixture of the organic polymer 
and the inorganic polymer in a dissolvable material. 

13. The method according to claim 4 or 11, wherein the 
pellets contain only the organic and inorganic polymers. 

14. The method according to claim 11, further comprising 15 

spraying the heated mixture to form droplets that upon cool
ing condense into pellets. 

15. The method of claim 11, further comprising placing the 
pelleted mixture in a permeable bag, wherein combining 
includes placing the semi-permeable bag in contact with the 20 

liquid material. 
16. The method of claim 15, wherein the permeable bag has 

reinforcing straps, the method further comprising lifting the 
bag using the reinforcing straps. 

17. The method of claim 11, further comprising placing the 25 

pelleted mixture into a container used to collect the liquid 
material. 

18. The method of claim 11, wherein forming the mixture 
includes adding an alkaline material. 

19. The method of claim 18, wherein the alkaline material 30 

includes sodium hydroxide and/or calcium hydroxide. 

20. The method of claim 18, wherein the combined mixture 
has a pH>9. 

21. A method of encapsulating a liquid material, the 
method comprising: 

forming a mixture of an organic polymer and an inorganic 
polymer; 

heating the mixture of the organic and inorganic polymers; 
spraying the heated mixture against a surface of a con

tainer, the heating mixture upon cooling forming a coat
ing on the surface; and 

adding the liquid material to the container to form a com
bined material, the organic polymer facilitating dis
persal of the inorganic polymer through-out the com
bined material. 

22. The method according to claim 11 or 21, wherein the 
liquid material is a material selected from the group consist
ing of human bodily waste, urine, feces, vomit and sweat. 

23. The method according to claim 22, wherein the liquid 
material is contaminated with a hazardous material selected 
from the group consisting of a pharmaceutical agent, a 
mutagen, a teratogen, a carcinogenic, a toxin and a chemo
therapy chemical. 

24. The method of claim 23, wherein the inorganic polymer 
covalently links with the hazardous material. 

25. The method of claim 21, wherein forming the mixture 
includes adding an alkaline material. 

26. The method of claim 25, wherein the alkaline material 
includes sodium hydroxide and/or calcium hydroxide. 

27. The method of claim 25, wherein the combined mixture 
has a pH>9. 


