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biohazardous, or radioactive waste. Such waste may include surgical and pathological tissues,

animal tissues, cadavers, blood and other bodily fluids, disposable matter exposed to blood, and
other potentially infectious or dangerous body fluids of patients or animals. Such waste is
classified in the United States as “regulated medical waste” (RMW) under state regulations, and
must be disposed of in strict compliance with the applicable governmental regulations.
Health-related organizations and governmental regulatory agencies have become increasingly
concerned with the adequacy of existing cleaning and disposal methods. It has been discovered
that some potentially biohazardous agents, such as prokaryotes, or infective proteins (prions) do
in fact survive standard autoclaving procedures. Thus, more effective sterilization techniques
have been sought for treating solid infectious biomedical waste and aqueous solutions containing
such waste.

In addition, universities and other research facilities likewise produce significant amounts
of such waste. For example, in conducting experiments in cell lines, tissues, or animals, it is

common to introduce dyes, toxic chemicals, or infectious agents into the test subject. Moreover,
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materials are involved, is subject 2
of LLRW, special precautlons must be followed in their disposal. Currently, the two methods
commonly used in disposing of this type of waste are incineration and land burial. Presently.
federal law allows for incineration only when the animal carcass contains a radioisotope
concentration below a certain level. However. even when radioisotope concentrations are below
this level, incineration may be further limited by state and local agencies. When the levels of
radioactivity in the animal carcasses are below acceptable de minimis levels as defined by
federal, state, and local authorities, the disposal thereof is not subject to any additional regulation
as a radioactive waste. However, to further complicate matters, the incineration of radioactive

animal carcasses at any level is prohibited in certain major metropolitan areas. Nonetheless, the

general process of incineration itself, even when no radioactive materials are involved, is subject
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radiation therapy, which often involves the absorption of radioactive compounds. Many ot these
radioactive compounds eventually leave the body through fecal and urinary excretions. These
excretions will contain small amounts of radioactive material. However, this radioactive
material is disposed of through the general sewage system because the level of the radioactive
materials discharged by the body into the sewer system is sufficiently diluted such that it no
longer poses any hazard to public health and safety. This process is well within the state and
federal disposal regulations for LLRW disposal. However, LLRW contained in animal remains
are not readily capable of disposal through such means because the animals are naturally solid

waste.
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This invention provides a system for producing a safely disposable sterile solution and sterile
solid waste, comprising a sealable tank or vessel capable of containing a highly basic solvent
therein, heating means for heating the highly basic solvent, filtering means, means for removing
the odor created by such activities, means for removing the post-digestion resultant aqueous
solution and any solid waste from within the vessel, and means for disposing of the resultant
aqueous and/or solid waste via conventional means.

The method provided by the invention generally comprises the steps of providing a
sealable vessel, filling the vessel with a highly basic solvent, immersing the waste matter
containing the undesirable elements within the highly basic solvent, and heating the highly basic
solvent. The waste matter is allowed to remain within the highly basic solvent until the

hydrolyzable matter is digested, thereby forming a sterile solution and sterile solid waste. The
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devi ce prov lAdS@i‘dmgly, it is an object of this invention to provide a system and method for safely
treating and disposing of waste matter containing undesirable elements, such as infectious,

biohazardous, hazardous, or radioactive elements or agents.

Brief Description of the Drawings

Figure 1 is a schematic representation of the system provided by a currently preferred
embodiment of the invention;

Figure 2 is a flowchart representation of the method provided by a currently preferred
embodiment of the invention;

Figures 3A, 3B and 3C are side, top and bottom elevations, respectively, of a holding
container for receiving and storing the waste matter within the vessel chamber interior during the
digestion cycle;

Figure 4A shows an exploded elevation of a unique vacuum balancer device provided by

the invention;
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disposal means, such as a sanitary sewer or landfill, or even used as a fertilizing agent in land use
applications. If preferred, the post-digestion stage may also include rinsing or flushing of the
resultant waste product and the interior of the vessel. The system and method of this invention
also substantially reduce the amount of post-digestion solid waste to be disposed of.

The inventors herein have determined that complete digestion (time vs. temperature
curves) may be determined by measuring the rate of production of amino acids as the digestion
process proceeds. When that process reaches an asymptote, digestion is considered complete.

In operation, when the operator is ready to dispose of the waste matter, such as animal
carcasses or remains for example, the waste matter is placed within a holding container that is
then placed within the interior of the vessel. The lid of the vessel is then secured by way of
conventional lid clamps. The load of waste matter placed in the vessel for digestion should be at

least 10% of the capacity of the vessel (by weight) but not more than 40% of the total weight of
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is practiced. In order to assurée degradation of all infectious wastes,
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ratios are given only as instruction as to how to conduct the method and operate the system

stated herein and not to limit the nature or scope of the invention; one using the system and
method described herein may find ratios more economical and exact as the invention is
practiced. In order to assure degradation of all infectious wastes, including prokaryotes, the
highly basic solvent should be heated to a temperature of at least 100°C, and preferably 110°C to
150°C.

It is preferable to allow the reaction to proceed in a closed reaction vessel after the waste
matter has been immersed within the solvent. Reducing the amount of CO, available to the
reaction is beneficial in order to maintain the ideal rate and stoichiometry of the reaction. This
may be done by simply removing or limiting any contact that the highly basic solvent has with

the environment.
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Table One
Temperature °C (°F) Minimum Digestion Time Programmed Cycle Time

100 (212) 16 hours N/A

110 (230) 8 hours 16 hours
120 (248) 4 hours 12 hours
130 (266) 2 hours 8 hours
140 (284) 1 hour 5 hours
150 (300) .5 hour 3 hours

Furthermore, detergents to a concentration of up to 1% to the solvent., examples being
sodium lauryl sulfate or deoxycholate, may also be added to increase the rate of digestion, if
desired. It should also be noted that addition of detergents to the solvent also has the added
advantage of dispersing nonsaponifiable lipids, and aiding in the sterilization of biological
materials.

Ultimately, the reaction rate will depend on specific variables such as: the temperature of

the solvent, pressure in the reaction vessel, the nature and volume of the waste matter. i.e., the
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salts of amino acids and peptides, sugar acids, nucleotides, small peptides. fatty acids from
lipids, phosphates from lipid and nucleic acid breakdown, soluble calcium salts, pigments,
sugars, sugar alcohols, hydrocarbons, and inorganic acids derived from the electrolytes normally
within solution in body fluids. These by-products are identical to those released in vast amounts
from cooking leftovers and waste from all commercial and household kitchens. Thus, the
solution contains compounds that are non-toxic and are biodegradable by bacteria or fungi found
in soil and sewage treatment systems, and possibly a very dilute amount of radioactive solute.

Because the solution at the end of the digestion cycle contains only non-toxic

biodegradable materials and the water released from the animal tissue, further dilution of the

solution may not be required for safe disposal. Further dilution to reduce the alkalinity of the
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cycle to be carried out to completion. Thus, the lid or cover 16 of the vessel 12 must be capablc
of being closed tightly, pressure and air tight, to withstand the temperatures and pressures of the
digestion cycle and prevent the inadvertent introduction of atmosphere (particularly carbon
dioxide) into the vessel interior or, more importantly, prevent the escape or inadvertent
exhausting of the contents of the vessel interior to atmosphere. Such closure of the vessel may
be achieved by conventional lid clamps well known in the industry (not shown).

The system and method carried out by this invention are controlled by a conventional

programmable logic controller (PLC) means (not shown) defined by a programmable multi-loop
machine controller, computerized for automated operation. Such control means preferably

includes an information screen, a disk drive for the automation program software, and a

keyboard for alternative manual input cr operation.
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eni)f the contents may be achieved by various means, including external mechanisms coupled to the
vessel, such as rocking or shaking assembly that physically moves the vessel. All such
alternative means of mixing or agitating the vessel contents are contemplated by this invention.

As noted above, the preferred process requires that the solvent solution be heated in order

to accelerate the digestion process to completely dissolve the animal tissue, carcasses, or medical
waste. To that end, further included in system 10 is a heating means preferably defined by a
stainless steel steam jacket 30 arranged circumferentially about the vertical sides and base of
vessel 12 for heating the interior of the vessel to a first predetermined temperature level after the
introduction of water and solvent into the vessel interior 14. Heated water or steam is circulated

between the walls of the double walled vessel 12. While the steam jacket defines a preferred

embodiment, any heating means commonly known and used for heating solutions could be
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I n cyc¢lasedonce the contents of the vessel are drained after the digestion
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Once the vessel is filled to the point where the waste matter is covered, the contents are then

agitated by injecting the water solution through injector means 28 for a few minutes to increase

the rinsing effect. Drain 41 is then re-opened and the liquid contents of the vessel are allowed to

drain. Thereafter, if desired or necessary, the drain 41 is closed for a second time and the vessel

is allowed to again fill with water. Heat may then be applied again to the vessel to heat the

liquid within the vessel to approximately 105° C (190° F), whereupon a reverse ion exchange is

initiated. The time and temperature used in this post-digestion heating stage may vary.

To balance or control the vacuum being created within the vessel during the post-
digestion cooling cycle and to prevent the vacuum from impeding the draining of the vessel. a

vacuum balancing device 46 shown and discussed below in relation to Figs. 4A-4C is provided

that selectively admits ambient air to the vessel interior when the internal vacuum pressure
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agitated by injecting the water solution through injector neans 28 for a
few mnutes to increase the rinsing effect. Drain 41 is then re-opened and
the I'i qujg) Figpéents of the vessel are allowed to drain. poensaiésty if
desired or necessary, the drain 41 is closed for a second tinme and the

vessel .is allog [ ' ' : | i ed again
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Fig. 4B, to admt anbient air into the vessel interior while the eductor
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includes a perneabl e container ¢ | e .of _hol di ng,the waste. i ssuepr
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As shown in Figures 3A"- 3C, such a container preferably includes a

cyl i nidviingadn aprier cirep@gonl 66 mletvehgimepatier PO radt IkboRiarrnsinse MaNHY BFUGipper
rem po{tfliln(me gé"ritai%erl é)d,\e (rerlillen?hQ%etfér%H s§1§1pe 8‘Pﬁile %oht‘aglep % c&ﬂn@ﬂ&’h,o(ﬁﬁexl%%- wast e

tissud
cylindrical shapes are suitable and should be considered as being within the scope of this

invention.) Attached to the lid 68 is preferably a handle 68a. As shown in Figures 3B and 3C.
both the lid 68 and the bottom of the container include the stainless steel mesh 62, which is
preferably constructed from stainless steel screen mesh having one-eighth (1/8) to one-quarter
(1/4) inch screen mesh. The lid 68 may be releasably secured to the body 61 of the container via
conventional means. Handle 68a may be equipped with an eyelet-like portion 68b to receive
attachment means for lowering and raising the container into and out of the vessel interior.
When the waste tissue is digested, the permeable container 60 may be hoisted out of the vessel
12, or removed out of another port arranged in the side of the vessel 12 during a “clean side”
removal as discussed below, thereby removing the undigested solid debris remaining within the

container 60. The height “h” (Fig. 3A) and diameter “d” (Fig. 3C) of the container may be
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within the container 60. (Wile the preferred shape of the container is
cylindrical, other non- cylindrical shapes are suitable and shoul d be

consi der Lng within the scope of this invention.) L the
lid 68 |§gpr efser ably a handle 68a. As shown in Figures 3B %@§@§&3toth t he

lid 68 ang the bottom of the cont alfn i nclude the stain]e ﬁé{gel nesh 62,
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rel easably secured to th ody 61 of the containér via conventional neans.
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wi t hi re8dheExdsaess manbéd 28d,is asnivelell taa skeapiongling sletbdbl8efor hiftiihg the
accurmul ati ng on the bottom of the_ container 60, which can result 1n the
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Cross rrgrrber 28ds. Each .cross.ne g 28d is gﬁqnect ed to a screw coupling
nmenmber® %efﬂb‘?agdW‘PWH MHREE aFPTEl 17 HERIRNs 1 SoiHate ipdieceing TeAclifhe i nf I ow

condui t 2485 diRdwa iRFe. A, 9Kk RMBRAURBING 244 B&ivering solvent to injector 28 extends into
and, in a coaxial fashion, extends upwardly through the outflow conduit 24b. Inflow conduit 24a
is smaller in diameter than outflow conduit 24b such that the aqueous interior contents of the
vessel 12 may drain downwardly into outflow conduit 24b as shown by the reference arrows “a”
in Fig. 5A. Outflow conduit 24b carries the solvent back to the solvent loop 24 and pump 26
(see Fig. 1) and when necessary, through drain valve 41 to the sanitary drain 42. It will be
understood by those skilled in the art that the points of connection “b” shown in Fig. SA must be
sufficiently tight and withstand the highly basic, high-temperature, and high-pressure
environment. It should be further understood the injector means may include separate injector
nozzles disposed in fixed arrangements about the interior of the vessel to direct solvent at the

waste matter. Such a configuration is useful in larger applications involving large diameter
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opposi ng nozzl es 29a are di sposed at an included angle A of about 22.5
degrees (Fig. 5C), while opposing nozzles 29b are disposed at an included
angl e B ofoabsth7 45 degrees (Fig. 5D), to enhance the agipat/usn/@Bp M xi ng
action of the injectors to facilitate the digestion reaction. As shown in
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solvent ratios automatically determ ne the PLC control neans (box a).
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i ntroduce |ntoth terior, of t e yesse n t_cal cul.ati ons
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concentration based on the tissue weight. This is typically equivalent to

a sol (d9ublingthepmimumiisesden tise faeeasht] Oxlegrees Sielsinsaiecresse ip iompsTafuretia
total a&do?t?agl%e ghgtpg tﬁ:ﬁ@d@%ﬁhw WIE&NG 8% {fidyel) then heats the vessel

interior gest n-cycle errperature whil e closing the vent

34 (box e) Nesyshespstkih sdsnntoahait@iling clyblatafteedigeaioadviceepenabulisg hvater &
predeterm ned duration (hox f)_as cal cul at ede%(}/ the PLC contral peans
based 26RO W Feam W@tnétewagfé%frﬁ@tw@m WIPRbed (Fag-tIneiaeudiit 2Pp fo WMgést i on.

o VB E, TR a0, S 0! STt sk o
tinme &te Vesged readbesdbeut zitmodp@elstpr@ﬂuxteﬂﬂr@l 8 &rlopdsatlsAl éfpeuatsipa square inch
(PSI)), shown as a reading of zero on the pressure gauge or transducer, which measures pressure
above 1.0 atmosphere. Once the system is cooled sufficiently, the vessel is drained to the sewer
(sanitary drain 42) by the control means opening the vent 34 (box h) and drain 41 (box 1) to drain
the liquid contents from within the vessel interior down to a predetermined point, at which point
drain 41 is closed (box j) while flushing water is continued to be introduced to flush the vessel
interior (box k) until the interior is preferably about half full. At that point in the cycle, the
vessel interior is sprayed with rinsing liquid and the contents are circulated through the injectors
28 for a predetermined time before the drain is again opened to rinse away any residual materials

remaining within the interior of the vessel (boxes 1 and m). The drain is then closed again (box

n) and the vessel partially filled again and a final heated rinse cycle is then carried out (boxes o.
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(doubling the m ninmum digestion tinme for each 10 degrees Cel sius decrease
in tenperature) in accordance with the thernodynam cs equation di scussed
above. Naxgoi/sebe system goes into the cooling cycle after pdirgesst/nzsm

wher eupon cooling water is admtted to the steamjacket interior 30 from
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hol di ng contai ner renoved and enpti ed. The enpty container is then
repl aced within the viggessel hieri or rendering the systemready for

subsequent oper at 0”-co¥1?r'oﬁid WERDL P Re E}g‘?e%{i%@uéing‘?é&%qn%?ﬁd di gesting
or neutralizing st EMar L er co?rpr|5| ng organi’c T1sste or Infectious,

bi ohazar dous, hazar dogsmsidefing d@ivasdgltionevadenteenerbyed byuby eelghndettmeiningst e
matter to a controlled al kaline hydrolysis cycle and generating a sterile
resul tant suitable foFansewsesdsaphdeteuniningdhs apprepdia pPMoYRs o MefERPed met hod

compron ses the st engahi to(i%)m@&c%_wmit@gin@erfdr%%% Jgagybon vessel 12

coupled to a heating-cooling neans; ( receiving t waste matter within
the cl osed react(epn vassdktetiRinifgthe dpprepnitaiamgpuhtsef weiqgland eblvehigowast e
matter received within said.ves i

. Eel and enerae\tlrl.ng. wei ght out u'ih d\%tn? py
way of a weight transdHedicciBiodhe Ritaiprofhe jessql-dutigring 3.vacuum On the vento
the vessel to remove odors while introducing water within the vessel
interior in an amount determined by the PLC controller via water supply
20 and conduit 20a based on the weight output data. and introducing the
highly basic solvent into the interior of the vessel in an amount determined
by the PLC controller based on the weight output data;

() heating the interior of the vessel to a first predetermined temperature level
by way of the heating means (steam jacket 30) after the introduction of
water and alkali solution into the interior of the vessel;

(2) mixing or agitating the contents of the vessel to enhance the interaction

between the solvent and the tissue by way of agitating injector means 28:
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(d) controlling the operation of the system including receiving and
considering the weight output data generated by the wei ght determ ning
transducewodb®smod determ ning the appropriate anobunts of watrpUsend3issol vent
to introduce into the interior of the vessel 12; (e) after determ ning the

appropriate anmoypis OfonffahRk G0eht I 1%1’?69for BPthei%Eé’eﬁgV%yio@lklgnttﬁeuﬂoﬂt erior of

the vessel, initiati ng a vacuumon the vent o the veSsel to renove odors
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by the PLC controller_yjia water suppl 20 and condyit 20a based on the
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on the wei ght output data; (f) heating the interior of the vessel to a

first predeternined t@pEizng that feaperatugyfonapregetermmed duratiag; neans (st eam
j acket 30) after.{he |nt. Gt i kal.i I jnto the
interior of the esseﬁ}og&ltlg) n%}%??lﬁfg%)trh egg%st% L%f?é%gh{lﬁlgggé%)ﬁt% glﬁl'té glagﬂn{t e vessel
t o enhance the i nt er aatrbducindeiole wdtdrdran bty 2andhddiag hicaasd0by way of
agitating injector nmeans 28: = 16 WO 01/52907 PCTI US01/ 02319 (h) conti nuing
ki
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to vent the intedkior Grratng cfeeertl By oRepin vapbAt: BUCBTaIRg £ V3IUBh Of t he
di gestion cycle and Crleﬁ'x%'vggn}tf Q@or&@@%aswﬁ'gmt\bﬁq&%@d’s%l 't'l‘h%u%lYUutt fen the

vessel reaches a first predetermned tenperature; (i) heating the vessel
interior to the di gestimaimdeyef the pestpbgation pragask; nmai nt ai ni ng t hat

tenperature for predet er m ned duratiaon; é'j ooling the interior t he
vessel after the(%qi ge B GHE %IV%C"I"?H%“F?fﬁdB ezl?cﬁ?rr%ddﬁ’%i%u%&araﬁﬁérvﬁfgq from
supply 20 to heating greams s vackim IReA fHirRGirgdiieh fe HanARbIAREVEsEY byent

34, thereby creating a vacuum to renove any odorous gases fromw thin the

vessel throughout thesclacirely admitting amhienpais intdithpeessed intprechsiog the)
bal anci ng t he vacuum ¢reat.ed fbt%g%ﬁ?@%ﬁﬁ% vi a vacuum bal ancer 46, to
|

prevent such vacuumfrregﬁ%nld%%r &Y ai ni ng of the vessel by

sel ectively admd)i ngopRAkig&IA&in A ito RO tHehBgasRISRJuid pérEbh OF tHdWiekdRy cdhients
and initiating a spray rinse by opening line 20a to remove any remnants of
the solvent solution from the solid waste remains within the vessel
interior;

(n) closing drain 41 while maintaining spray line 20a open to continue the
spray rinse via sprayball 20e, and opening water line 20d to refill the
vessel with water to approximately 15.24 cm (6 in.) above the bottom of
the digestion container 60 and restarting the pump 26 to recirculate the
rinse solution throughout the solid waste remains via loop 24 for a
predetermined time to allow for additional rinsing of the solid waste
remains;

(0) opening drain 41 to drain the rinsing liquid portion of the vessel contents;

(p) initiating another spray rinse by opening line 20a to further remove any
remaining solvent rinse solution from the solid remains;

(@) closing drain 41 while maintaining spray line 20a open and opening water
line 20d to, again, refill the vessel with water to approximately 15.24 cm

(6 in.) above the bottom of the digestion container 60 and restarting the
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remai nder of the post-digestion process; (n) opening drain 41 to drain the
digested liquid portion of the vessel contents and initiating a spray
rinse bywapgimdwey | i ne 20a to renove any remmants of the selivestiiosnbution
fromthe solid waste remains within the vessel interior; (n) closing drain

41 while maintaining ppg.\gtlﬁ}?% {d RErdfe AREBe §d?u1‘i7(9f‘tth:¥c?hlléﬁoﬁtnﬁe sSIRT RYsté FdrgAnyi a

spraybal I 20e, and o ng water line 20d to refi the vessel with water
to approxi mately 15. 2r eseqo6ditime) above the bottom of the digestion

container 60 and restart.ing the pu 26 t.o recircul ate e rinse solution

t hroughout t he s(& i d l?ﬁ_&é’f‘%g’ieéﬁ‘é‘?"ﬁsrgg? églf‘é%'b{oﬁpﬁeg%erénmﬁcﬁ Eeggfe PR time to
al low for additional wgiiRgildtthgQhe 528ndaédich MaetsBlutio T8l predé@ImdPENhrRgodr ai n
41 to drain the rinsing liquid portion of the vessel contents; (p

initiating anot her spalkey thegelatipy tojsevivagny Flﬁéailz@adig@ﬁnpﬂlst)h‘élpnrf@ﬁb%ﬁé any
remai ni ng sol vent ring |.ution. fromthe solid remains; (q) closing drain
41 whil e maintaining Sé’%ﬁlz‘gas irﬁ%a%’a open and opening water line 20d to,
again, refill the) vesgehingdriinvatienlldw tiegyecond inmteel ynsify DAutgm to (dBainn. )
above the bottom of the digestion contai Eer 60 a ? I‘est[’sll’ti ng the 17 WO
01/ 52907 PCT/ USOH) 0230RSningFREYEet2da ficd R e O Vs W 284 5l oughout

the solid waste remaipse ;eg{aiﬁas @}%‘P@Iﬂgm\%&iﬁﬁ%dﬁaﬁﬁ4!‘%9&11;@9& he second rinse

solution to a predetermned tenperature an recircul ating the second
heated rinse sol(u}i oncléong sprpy Boke?@r toidiedntinueghe onscdridollovheg gelliguidn t o
remove any entrained digesti solutign.fromthe solid waste renmains; (s)
opening drain 41 to a‘iqng?ﬁtst?fgﬂpsé%sﬁ%doﬁ@é’f’@ﬂmri nsing solution to drain; (t)

openi ng spray | i(_Qf‘ 2080191 openfd@b 111892 18f vésfte aM@ saRbvihpiRnate RAthugol i d
waste remains while mainfaining drain 41 open; and (u) closing spray line
20a to di scontinue t higomithserimany epehingiferodisimsal in@uieaitary dandéibh o fof ugage as
vessel to drain; and solid fertilizer material.

As mentioned above, an additional feature of the closed vessel is to allow the solid waste
remains to be removed from a secondary opening (not shown) arranged on the vertical side of the
vessel. This feature allows the vessel to be positioned in such a configuration that the primary
opening may be located within a contaminated portion of the facility, while the remaining
portions of the system are located within a clean portion of the facility. This would allow
contaminated materials to be processed and sterilized, then for the sterile solid waste remains to
be removed from the secondary opening as sterile remains into a clean area for final disposal.
Thereafter, the secondary opening would be sealed prior to the opening of the primary opening
for the loading of waste for another processing cycle. Such a configuration is referred to as
“dirty side feed/clean side removal.” Such an embodiment would alter step (u) above to read as
follows:

(u) finally, opening the vessel and removing the solid waste remains from the
secondary opening for disposal in a sanitary landfill or for usage as solid
fertilizer material, then closing and re-sealing the secondary opening prior

to opening the primary opening for the loading of new waste material for a

subsequent cycle, wherein the dirty side door or lid and the clean side
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(v) finally, opening the lid 16 of the vessel and renoving the waste
remains fromthe prinmary opening for disposal in a sanitary landfill or

for usage‘?,a%l,sgalﬂ d fertilizer material. As mentioned abovger@gy@A@sist i onal
feature of the closed vessel is to allowthe solid waste remains to be

removed from a secondary openin not,. sha rranged on the vertical side
of the wvessel. This &gé?ﬁﬁgaglﬁ%ﬁcaﬁlﬁén@g@%@at?SS & ‘boggﬁl{ain%g&hi n such a
configuration that th@glﬂﬁﬂimra\ﬁdpﬁi@ﬂi Ahtddath baBatREn Wdkhin a

contam nated portion of the facility, while the remaining portions of the
syst em ar e Hieadh 8’f fofth helawas en example of thersystemt afdhis aeyentiey andriss methodiad al | ow
cont am nr%iigﬁlimeeri als to be processed and sterilized, then for the sterile
solid ste renmains to be renoved fromthe secondary opening as sterile
remains into a clean area for final #xsppkabne Thereafter, the secondary
opening woul d be _seal ed prior. tq the opening of the primary opening for
the | oadi ng T %ﬁ_{r@ tﬁ%vgsawlﬂéfforp% S AR FRICRSSCELRIVIBINE dRICFUMSAT on i s
ref er g hQsBentsdihk i oFicley ds&q & Qb&RANN BEALE 18 ©/BY Bfhe JoadUee 2THEMAGH iHERN
woul d alter step (u) above to read as follows: (u) finally, opening the
vesselopamd andrtbw vergeltfliedswith wastastatter erthé desifed oniunhe Prsfecabydahyloapeshduld f or
di sposal jn a sanjitary landfill ar for age as solid fertilizer terial,
then. &f aslehy 20%a0r LR akse Ry ShonRlant T U8R ARwrg Bin s Yt st ngT e

pri Mk ¥sseP e ivAthl Qe fHR&y$tORAIINGho® bpdial aﬁ@%@ex@aisa»éight rh@ft b@ reiRLE AURNT
cycle, wherein the dirty side door or lid and the clean side 18 WO 01/ 52907
PCTI Usexsebid isgherjelopedoand| seenrad-e Th¢ BEE coatpllsy i$ thes privwiasdotinitiaeshe e

conpl i,ance wWith. r | atl ari eve con i.natian. t he cl-.gan side.
i el O Eat bGe e B RE U BB Gend REE PR b Bty ARe L on ane
i ts meidestodEyclopahat iniihtddwhiaeby waaoy efoiedblyPaddad at hefridel df80%8 Wasty essel

W th, f(pr _exanpl e, .animal carcasses containing infectious or hazardous
agent 40% tissug by Wepehtyrdkalicis added af thg predefeimingy guicentgtiondased embie|tisaee scal e.

The | i,di] 8 llﬂlfl:'hq v ' It §F 3405 i
desir (l\a)% ]é}%'l Epr‘gpcoﬁgg er g)ll)lﬁggot elyl eggﬁﬁlseﬁgt?:% tgna(? I eoafs,{tgog_g%%dg;1 b&ﬁ)(vaé@ i
vesseht sratiopddidtty 20yofinhe ghdl)tisbue weight. nrore t han t he wei ght capacity of the

vessel, in_which case the systemw ||l not operate and.the excess weight
must be r e dgating gep 1s then 1¥nt1ated to raise t etemgerature ofathe Interior of the vessel t(g)

the predetermined first digestive cycle temperature for a predetermined duration to completely
digest the carcasses. In a preferred mode, the cycle holds the digestion temperature to at least
110°C, preferably about 130°C, and most preferred about 150°C. At 150°C, the digestion cycle
is normally about 3 hours in duration.

Once the digestive cycle is complete, the PLC control means initiates the cooling cycle.
utilizing cold water flushed through the sleeve jacket 30 of the vessel. Once the vessel has
cooled sufficiently, the vessel is drained to the sewer, then partially refilled with cold water and
the interior rinsed. The vessel is then drained again, partially refilled again and this second rinse
solution heated if desired. After this hot rinse, the vessel is then drained and it contents sprayed
with a final spray rinse. The cooling cycle is then complete and the system shuts down while the
drain is opened to empty completely the interior of the vessel.

If the operator is present at the completion of the cooling cycle, the vessel may at that
point be opened and the waste-carrying basket removed and emptied. The basket is then

replaced, making the system ready for a new cycle. In the event, however, the operator is not
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vessel lid is then closed and secured. The PLC controller is then activated
toinitiate the digestion process by first determning the weight of the
wast e matwen1/sasohi n t he vessel. The digestion cycle is thsrr/usiiesaved
whereby waste is preferably added at the rate of 60%waste to 40%tissue
by wei &%m \%}éﬂ?tlhla chsliRddest @tcoﬁl?%té)mgﬁwwcwex@nggtnﬁgﬁtfawﬂplpaﬁéd on the
t|ssu Such concentration’is normal |y equivalent to a solution of
50% Ha;@:faaddhdulbynmieghet ringet cyalerfat a shaf durbtiemg pzfﬁ”%abfy ahogt 3G seabnds. shiler

heat.i ng_ste S gn |n|t|at se t e ure of the

't or it St spRg iy ESuBR e erf Bpisdecariniiod B Pefe B RTRELGLI e
t enper at ur ey fiRfugB Ry BU&itRINMHa8 8erfdbsatibinviiPa ?Qﬂ&lr&i &hb(odlﬁhlegteﬂiosé Elalled in
carcasses. In a preferred node, the cycle holds the digestion tenperature
to at theaswill pndiwstapgt @émswatawwdlvao@wrﬁmpmma@ﬁ @ftb@ut@@p@ma&fw!ﬂs@@ At
350C tst e & Qﬁeﬁ& orsh§ s& fohﬁ rgﬁ’{ &&\%ng%f’a xﬁq sﬂ&%ﬁdw’&at‘%‘ saaﬁq Q/gna %ﬁ%e t he

i gest’ R cy ersconp e co TBans it he coo
cycl e are ¢dnisidezddng beahdnm/&tleurﬁbwsalnedcd;i&rdfmlg&miﬁaﬁdai @am. j ac ket 30 of t he
vessel . Once the vessel has cooled sufficiently, the vessel is drained to
the sewer, then partially refilled wwth cold water and the interior
rinsed. The vessel is then drained again, partially refilled again and this
second rinse solution heated if desired. After this hot rinse, the vessel
is then drained and it contents sprayed wth a final spray rinse. The
cooling cycle is then conplete and the system shuts down while the drain
is opened to enpty conpletely the interior of the vessel. If the operator
is present at the conpletion of the cooling cycle, the vessel nay at that
poi nt be opened and t he waste-carryi ng basket renoved and enptied. The
basket is then replaced, making the systemready for a new cycle. In the
event, however, the operator is not 19 WO 01/52907 PCT/US01/ 02319 present
when the cooling cycle is conplete, when the cycle runs at night for
exanple, the operator should initiate the rinse cycle for a short
duration, preferably about 30 seconds. After the final spray is conplete,
the vessel nmay be opened and the waste safely disposed of. Although the

i nvention has been described with a preferred enbodi nent, those skilled in
the art will understand that nodifications and variations nmay be nade
W t hout departing fromthe scope of the inventions as set forth in the
follow ng clains. Such nodifications and variations are considered to be
wi thin the purview and scope of the appended cl ainms. 20
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WO 01/52907 PCT/US01/02319 W claim 1. A systemfor digesting or
neutralizing undesirable materials by subjecting themto a controlled

al kal i ne Wy gf/@oysi s cycle to generate a sterile resultant g b&ileesibor
conventional sanitary or land application disposal, said undesirable

mat eri\% la%grrpri sing organic tissue, biohazardous or hazardous agents and

regul at ed nedi cal waste, said system conprising: (a) neans for receiving

t he undesi rlablaesyseiefor digestigporchenaaleting nodesiralsis nizedrings bycapgdetiag ofienf o¥ m ng a

cl osed react] vessel ; (b) nmeans for determning the ight of th

indesicPRBPLEdAlkaedbar TR FYAIO GHic: Ssaig ToudaR) Su&ﬁ@\é\g‘éfr"o@@ﬁ‘éf%ﬁfng

wei ght a6 f : i : Akl : system
sa@t P Yt 143 gﬁplléﬁ%ng@Bﬁl, s‘aLd SRRk fnﬁ&rlﬁﬂecggﬁ)glsglgnoggzrﬁé 8§§'1@

for recelving an consi ing the weil ght output by said

wei ghtbidezedorinonigpzardeas sgants ahdtregutatad ngpdidabwapprsopr syateer ammunsiisg:of wat er
and al kal i corrpognd to igiroduce into the int erioT of. .t he. vessel ,'l‘l%d%%o
means for introd@ti ng™PaPT WFE KNG hendeitalls BrtesRlss Sid rorebdnd mERiSRF Rhount
determ ned by said conphslk ofBARSndASIBELARadtR WeBicght out put data; (e) neans
for introducing an alkali conpound within the interior of said vessel in

an anount det er rfbhed Byansdprdaeminsg theeueishbefdbeuadesirplde wmeatejins regeivpdit
data; and (f) nmeans f heati. } .of of . sel..to a first
pr edet er m Elezj tenper\g{ﬂ&lgggll e}\/%gﬁei grfcl %)?tg%éergtlgnrﬁ%%lggg?l%{gﬁ c%]ka, wat er and al kal i

conmpound into tle i nheddsdor @ntrioNmgvRs Sdrati@r ofahel by sadnh obr fddéifvirgi @t t o
produce a safely disposable resultant. 2. The systemas in Claim1l further
conprising: (g) meansconsidernathsavaigid oubnt daff geparated 8y vald eightsleEimaNEs t he
interaction between e ' I rials. 3.
The systemas in C aiﬁr% S%??ﬁ%’?‘ﬁ%g%@?rﬁ@%‘% E@Oﬁ@tgﬁz%%?ag%ﬁnm%ﬁg t he
interior of the vessalommand tvmrbdng ineahs iheaiargf tieperssdd e to be in the
open state upon initiation of the cycle and to be closed by said

control I'i ng neand) whefedmdort itrpéuciddivvetewivithintht h@eN@sTehid vesqt esn anbunitst

predet erm ned | evel ; ) . )
determined by said control means based on the weight output data;

(e) means for introducing an alkali compound within the interior of said
vessel in an amount determined by said control means based on the weight
output data; and

) means for heating the interior of the vessel to a first predetermined
temperature level after the introduction of water and alkali compound into
the interior of the vessel for a duration sufficient to produce a safely
disposable resultant.

2. The system as in Claim 1 further comprising:

(g) means for mixing the contents of the vessel to enhance the interaction

between the alkali compound and the undesirable materials.
3. The system as in Claim 2 further comprising:

(h) means for venting the interior of the vessel, said venting means being

operable to be in the open state upon initiation of the cycle and to be

closed by said controlling means when the temperature within the vessel

reaches a first predetermined level;
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21 WO 01/52907 PCTIUSOL/ 02319 (i) means for cooling the interior of the
vessel after the alkaline hydrolysis cycle has run by introducing a

cool ant twolhgg¢essel ; (j) neans for creating a vacuum wi t pRykhGoas{yt eri or
of said vessel; (k) nmeans for balancing the vacuumcreated interior by said

vacuum means W thin the vessel,.to, prevent e _vacuum exi sti.ng . w,thin said
vessol from exchddi ngrans R R T R s RMEE B AR srutal S 3t em
by selectively adni t tciélg hasrhineditinbdudiie #cddignt\t@aRalesdet eri or during

cycle; and (1) neans to initiate a spray rinse to rinse the digestive

sol ution from t hé)sol iMpany ENEreaing 2 vaqun sijibineihe aatenior ofjsgidwyesselur t her
conprising: (m ans il I ks i aid
vessel, said hea@ng rrﬁeeghsé rga%éagag%%%%g%%ﬁ%aZ%élP ﬁegio? ﬁ?esgrn?é/%%@ﬁpﬁ%n\%essel
to a second predet er mithédtheywebel teprpesmthe echan eaispng sethét said eekseluia@hi on,

after which point said cqoling neans |owers the tenperatuyre of the vessel
interior to a third ﬁ#@&&n&%ﬁr %erp@ﬁiﬂelﬁaﬁlwnaﬁewgggm 9#@1@#%%@@

pressure within the Y%@lé@dvel)r &ﬁﬁﬁ%& AhoEh: AEhR ROYELS! RGNics AHAR &@&%d
after which point said water 1 ntroduction neans flushes the interior of

the vessel and séid corangio indrisa spensnsestairthsy dretdigestive selgtiamttosathd solid
draining neans drain the .contents fromwthin the vessel interior down to
a predeternined | evel [8f%r which point said drain neans closes while the

wat er i ntrogucthieQsysidBAdSin itk NEeHet Qnipritedy:t he vessel interior until the
interior is partially full, after which point the vessel interior is

sprayed with a fihhal meansfaigrainigaites eantenthemabminterinr olighdevieselir ai n neans
any conpounds 1 ermai n'589.h%ﬁtﬁﬁkhﬁeén@eqelng,ha%ébt% Phedt % M%?i%?lof thg've%:%?tosay stem
ricnsing 11 quia- conp water. 6. The

as in Caim3 wherein sai rises system

as in daim3 whesehd pealettroordantle canprh@asionatpeddetefminbdelusytfing Bit@Swihith
Claim1l wherein said undesirable materials further conprises human and
ani mal tissue, aRPithpaidsPEsmeansAeicrs dipsigmperagie Rbihsgicessl infgikardo atligdil at ed

medi cal waste ohrneg@féhﬂ %PE&%&atﬁ%@é&%ﬁh@%&hﬁ?#ﬁﬁu@e witifh BYSE&E as in

Claim1 wherein esira ter conpri ses e m ng agents,
reaches about zero pounds per square inch, after which point said water

introduction means flushes the interior of the vessel and said control means opens
said venting means and said draining means drain the contents from within the
vessel interior down to a predetermined level, after which point said drain means
closes while the water introduction means continues to flush the vessel interior
until the interior is partially full, after which point the vessel interior is sprayed
with a final rinsing liquid to rinse away through the drain means any compounds
remaining within the interior of the vessel.

5. The system as in Claim 3 wherein said rinsing liquid comprises water.

6. The system as in Claim 3 wherein said coolant comprises water.

7. The system as in Claim 1 wherein said undesirable materials further comprises human
and animal tissue, animal carcass, human cadaver, pathological waste, regulated medical waste
or radioactively contaminated tissue.

8. The system as in Claim 1 wherein undesirable materials comprises embalming agents.

toxic contaminants, pathogens, antineoplastic agents or microbial agents.
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toxi ¢ contam nants, pathogens, antineoplastic agents or mcrobial agents.
22 WD 01/52907 PCTIUS01/02319 9. The systemas in Caim1l wherein said
enbal m ngyagebey | ncl ude formal dehyde, gl ut aral dehyde andqheseob23140. The
systemas in Claim1l wherein said alkali conpound conprises sodi um

hydroxi de ¢ Na@Ely cidih-as TE1SHST SRR shid Shihifink ARG ShuRPofnBlak Rl de.
g ée, Ct%PCI g%,

conpound cornprisées potassium hydroxi m-oxI anmoni um hydr oxi de
or maghestdldshpyelandpikmol.12. The systemas in Claim 1 wherein said weight

det erm ni ng, means conpri ses.wei ght . transdycers coypled to the vessel. 13.
The syst enm b ThA Sertame 1% EIHPH e GTiR Crarok apPas e Gy fdicide
moni t gRjpgt he tenperature within the interior of the vessel. 14. The
systemas I'n Claim1l wherein said alkali and water introduction neans

conpri ses H.[Thopyseppsyn Slamdnwhereinsdidrdkal oemmpaundeamrises poGspiuilor  punpi ng

t he al kal i ne conpound. from a s |y .source to. th essel via the conduit
means r%‘é‘?‘?’ﬁ?%(‘f@&evﬁ@ﬂpwu{fﬂg}g\ré@ee?r TREEFTYOT E’b A g'y of said agitation
means, and g, tiiesIREAUR e CIRANSWhEilRAid WEigherhRMRE hifaks ompidses Avefgt hod
for digesting or neutralizing waste matter, said waste matter including

hazar d(ﬁmdlmerﬂﬁ%lﬁé?@é@@%ﬁﬁéesﬁéent s or regul ated nedi cal waste containing

i nfectious id:. Pnfectd (S T

mator i al - sad EStRaT S im GRS ARHE AR RBRIASLEN S RSl 1 o o
sol venkmpéfjuré mimisibegnisdbdofths vessetat t er i nto said highly basic solvent;
and (c) heating said highly basic sol ven d idJ d t t.t t
ot o W S S Gt o DRSS GBS ©
at nos pf']l%f)ﬁ Mg B%/é?ém andlhdTBg cStHultifda881a fitnd t@§unptd) e RUGNIAL ¥&APb G from

materi a a sterile solution conprising non-toxic biodegradable
mat er i edupphrebucmertd ahavassel siethe cendol imeansas be irftradacat wighinghe vesselanicoasby

agents is produced. 16. The t hod of .Claim15 wherein said highly basic
sol venWa%%&aﬁid ?ﬁlfaf‘ﬁnfl}?én%éﬂgjg%bq’mo PlE mEAS 18 %%W?Tf.te’?’??ragﬁg‘ mgt hod of

clai m 15 whey e pefididGolighing sk @raRlnamstCRrRE 588 wastindtiet ercdidingat er
and an al kali netal hydroxide or al kaline earth-netal hydroxide. ,
hazardous or biohazardous agents or regulated medical waste containing infectious agents, said
infectious agents comprising hydrolyzable material, said method comprising the steps of:
(a) providing a highly basic solvent;
(b) immersing said waste matter into said highly basic solvent; and
(c) heating said highly basic solvent and said immersed waste matter to a temperature of
at least 110°C and at a pressure greater than about 2.8 atmospheres and for a time
sufficient to digest said hydrolyzable material, whereby a sterile solution comprising
non-toxic biodegradable materials and containing sterile solid waste free of said
infectious agents is produced.
16. The method of Claim 15 wherein said highly basic solvent has a pH in the range of
about 13 to about 14.
17. The method of claim 15 wherein said highly basic solvent comprises a mixture of
water and an alkali metal hydroxide or alkaline earth-metal hydroxide.

18. The method of Claim 15 wherein said heating step (c) is performed at a temperature

of at least 130°C.



18. The method of C aim 15 wherein said heating step (c) is perforned at a
tenperature of at |east 130C. 23 WO 01/52907 PCT/US01/ 02319 19. The

met hod ofw@basawodl5 wherein said heating step (c) is perforreEnust/ 02319
tenmperature of about 150C. 20. The nethod of Claim 12 further conprising
agi tating, {4 ¢RlRithffof Claird 5 WHeRGn 5418 hedti@thop RARIferPRhYEMa temhpstaite (C) -
21. A method for digesting or neutralizing waste matter, said waste matter
i ncl udfrpouthd€dous or bi ohazardous agents or regul ated nedical waste

cont ai ni ng | cti ous ts,~Sal.d infectious agents, conprisin

nyar ol vz abi 40" e artF SRR At cobib Rt RE ShapaEro! St di ng a
hi ghl yhiBR§ivasie @bMentin step)(c).mer sing sai d waste matter into said highly
basi ¢ solvent; and (c) heating said highly basic solvent and said jmrersed
wast e nat t et!-t & mcthedirardigastiag of neutratizing yégste IBUEraal Vet magtprsclydig ci ent
to dige ' i F lLut i :
cormpr { EHgO Rt HEAHAE o B BliBled AT W ol @Bl s, said )
wast e ihfeegof ageaisttonprigiigi Hydsol gy rmateHalpsad vedthd Rzhpribhg thettpdodf C ai m
21 wherein said heati qlgéit%p,(c) is performed at a pressure of at |east
about 2.8 dehBEpHEnge gy basisdlMe: for di gesting or neutralizing

undesi r abl g el flct 8hSsBH AR LI B Saill hEDULLasR! sol@g@ld@us or bi ohazardous
agents or reqgul ated mnedi cal waste by subjecting themto an al kaline

hydr ol ysi s (cybesgirpmidjegklydtasiegokyest andishel imesarbadamtstsmatieitba temperature of

conventional sapitary.~di sposal or land applicatipn ai.d netho

conpron i ng R agsC 8hd R me SyraayD RRes-5 8l Pihuabe s FASEE: “asge oo
to a heating- geglil® RN mpridg AGCRKI edddhelbrdesktniabhid &itahim Serét hi n
sai d vessel; (;I)' determ ning the weight of the undesirable materials

recei ved wi t hispli&aiagfe fige 98 sd1d arectyun@eets wgprodicght out put data; (d)
controllin he, operat.i of the syste i.nel udi .caonsi derd ng t wei-ght
output dat 2andGBELRHAR T Ao S ugERLER ne Rk HEbRD S BRRERLRE kS Phe
conpouitkakoatont 2 8dingespheied. t he interior of the vessel; (e) after step (d),

i ntroduci ng_an al kali, conpound within the interior of said o
A method for digesting or neutralizing undesirable materials such as organic tissue
or hazardous or biohazardous agents or regulated medical waste by subjecting them to an
alkaline hydrolysis cycle and generating a sterile resultant suitable for conventional sanitary

disposal or land application, said method compromising the steps of:

(a) providing a closed reaction vessel coupled to a heating-cooling means:
(b) receiving the undesirable materials within said vessel;
(c) determining the weight of the undesirable materials received within said

vessel and generating weight output data;

(d) controlling the operation of the system, including considering the weight
output data and determining the appropriate amounts of water and alkaline
compound to introduce into the interior of the vessel;

(e) after step (d), introducing an alkali compound within the interior of said
vessel in an amount based on the weight output data;

® after step (d), introducing water within the interior of said vessel in an

amount based on the weight output data; and
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vessel in an amobunt based on the weight output data, (f) after step (d),
introducing water within the interior of said vessel in an anount based on
t he wei ghoouspwi data; and 24 WO 01/ 52907 PCT/ US01/ 02319 gep/usditoasiost eps
(e) and (f), heating the vessel interior to a first tenperature for a

sufficient durat ?nn é?rsfégklge% ?Tgf?f}?éaﬁng'tlﬁe%%&@ rﬁeﬂicﬁ'%'léitt?gl c}ﬁrlp?éli*atu-{@ﬁ)r a

nmethod as in Cla urt Ising the steps of ng steps (e)
and (f), initiating asufﬁmanlrﬂumttdmltn ptdimce esbfebf disprsablesssaltatto renove waste

odors while fi n e ve during. ste nd (f), mxing the
contents of¥%h h‘?/’é’gg’é’p éfﬂ’l‘ar?éeg“%th F}P?’Q B? 6‘% %%fween the al kal i

conpound and t hepyndegirk s TBY £idi (8 ﬁntlatfﬂg)a Richifh Witi8R tHeDlent 60@E ivBGel foe
interior of the vessel to a predeterm ned tenperature after the digestion

cycl e has run; (k) aftegrovsmpte(qd)vrsw@mﬁhlggtthrevetsmler|or of the vessel upon
the vessel reactig 2, fedslstiacs s8eRIthd SIRSIADS AR LG, Aessur e

reachi ng about o ting a Vacuum

within the interi or oifntetrﬁtelom%&edenttbe alkamﬁp@dﬁranﬂrtmfmﬁdmeﬁﬁm irfakddials; M)
during step (k), balanci ng t he vacuum so created to prevent said vacuum
@

frominterferi ng(l)wl t hattes stegr(g). spolepedhe ieriqred dg Vesﬁfﬂ)to aPresetesmald(m
draining the liquid s lnlbt& gﬁfgﬁg t;@qg%tﬁém&(lyp)%ﬁ% contents fromthe

interior of the vesse rinsing the interior of the
vessel to renovgkany afmmteplmgvemngmﬁa interioe st theevefsebnpanthe sedsereneripg as of
the undesirable materials 25, The nethod as In}a}‘S}?a im24 furt

conprising the steps HFdet?rﬁ}mE‘h?qc%d sty angd st U adiag ?lb% epe (D)
continuing the rinsing.paghpartially re-filling the vessel and agitating
the rinse solution throughout any solid waste renains; @%‘ after step (p),
circul ating the (@) nsedtgmgwmpdrk) feogatiag prvad@:ramﬁhmedledmeam he gessal toow t he
rinse solution tor enpve any e t - er}gvglt | gest ion solution from

(m)  during step (k), balancing the vacuum so created to prevent said vacuum
from interfering with the draining of the vessel,

(n) after step (m), draining the liquid solution portion of the vessel contents
from the interior of the vessel; and

(0) after step (n), rinsing the interior of the vessel to remove any remaining
solution residue from any solid remains of the undesirable materials.

25. The method as in Claim 24 further comprising the steps of:

(p) during step (0), closing the drain while continuing the rinsing and partially
re-filling the vessel and agitating the rinse solution throughout any solid
waste remains;

() after step (p), circulating the rinse solution for a predetermined duration to
allow the rinse solution to remove any entrained digestion solution from
any solid waste remains of the undesirable materials; and

(r) after step (q), draining the rinsing solution from the interior of the vessel.

26. The method as in Claim 25 further comprising the step of heating the rinse solution
during steps (p) or (q).
27. The method as in Claim 25 further comprising the steps of:

25



any solid waste remains of the undesirable materials; and (r) after step
(q), draining the rinsing solution fromthe interior of the vessel. 26.
The met homoarsaonr C ai m 25 further conprising the step of he=tuUsg/oehe rinse
solution during steps (p) or (qg). 27. The nethod as in Claim25 further

conprising the sigeps Hier steﬁggy%&%%ﬁ_ﬁ?%g@Zuﬂ?%{e%e%@ﬂegin(é?or t%g%h%rve%eﬁb (r),

conducting a subsequent ri e interi he vesse renove any
solid waste remains frearovehey soldbwastabinminafremitbd sndesinabl¢ tiatatiats; agd st ep

(s), disposing of the,resultant effl.uent by of ..conyent i onal ans. 28.
The et hod a6 i il ai SH9% Yo oh&RPEuHB T e e S 7 o oY cary i Rag

(t), opening the vessgkamnd renoving said solid waste remains for disposal
in a sanitary landfill or for usage as solid fertilizer. 29. The nethod of
C ai m 23w diha medhadl 3si ig Kilginbasfusthspeareprisingthe ateplafof at | east about  13.

30. The nethod of \cl aj erei n said highly basi al ven [
m xture of wat e<lf'u)anda %}ﬁ%%f’\@@ ‘il';perrrlller{ \ 691?/5 Flgdflid ﬁeemg\r/mglsalglSPﬁ%‘”@%@Fﬁ%@? Z?Ia
hydroxi de. 31. The nedibsubabin aGanitary 2ehdfilesrdonusagé gk Sugidtfengizet.ep (h) is
performed at a tenperature. of at |east 110C. 32. The nethod of C aim 23
wher ei n sai4?- ABa itk elplapp p3 vehesein saidraghly bagic selypr hos @ rH obat lgest abgut
130C. 33. The nethod of Caim23 wherein said heating step (h) is perforned
at a ténperature of about 150C. 34. The nethod of Claim 23 wherein said
heati ng st €. ((hy rmahgdof olare®3atvherepr ss8d highlpbasiatsolveatstorajuises a2mxture of

o e b Bt o LRSSl e oosel 13 coupled to o
i ntroduci nggistraamdiRodet dlahfabi WekreinQald MGALHAR 3RS (hPRDWIBHEN Bt 4 hensoaling
step (j) is carried out by introducing water to sald heating- cooling
means.of at least 110°C.
32. The method of Claim 23 wherein said heating step (h) is performed at a temperature
of at least 130°C.
33. The method of Claim 23 wherein said heating step (h) is performed at a temperature
of about 150°C.
34. The method of Claim 23 wherein said heating step (h) is performed at a pressure of
at least about 2.8 atmospheres.
35. The method of claim 19 wherein said vessel is coupled to a heating-cooling means,
wherein the heating step (i) is carried out by introducing steam to said heating-
cooling means, and
wherein the cooling step (j) is carried out by introducing water to said heating-
cooling means.

36. A method for digesting or neutralizing waste matter, said waste matter including
hazardous or biohazardous agents or regulated medical waste containing infectious agents, said
infectious agents comprising hydrolyzable material, said method comprising the steps of:

(a) providing a highly basic solvent;
(b) immersing said waste matter into said highly basic solvent; and
(c) heating said highly basic solvent and said immersed waste matter to a temperature of

at least 110°C and at a pressure greater than about 2.8 atmospheres and for a time
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36. A nethod for digesting or neutralizing waste matter, said waste matter

i ncl udi ng hazardous or bi ohazardous agents or regul ated nedi cal waste

cont ai ni vgo bnEMWet i ous agents, said infectious agents conpFaBUSIY/02319

hydrol yzabl e material, said method corrpri sing the steps of: (a) providing a
hi ghly basic r It

bagl cysol vent ﬁﬂ‘h&gﬂﬁm C(lgeszti'%z?gﬁ@ﬂgl n%téwagam C jﬁ}g]ﬁ{é Sgl ggloglbﬁglln rsed
wast e natt er hen- &)mebnodemdabee ohterials alnéaemtaﬂnhfg(‘stalﬂd salid evagte &8 of eaidr eat er

t han about 8 at m)sgher es and for a tinme 26 WO 01/52907 PCT/ US01/ 02319
suf fici ent tom(’,fl‘?‘ﬁ@é‘ﬁ %eéﬁtﬁlsﬁ‘%cﬁiﬁ?‘gzabl e material, whereby a sterile solution
conprising non-toxic biodegradable materials and containing sterile solid
waste free of said infectious agents is produced. 27
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