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BACKGROUND OF THE INVENTION
I. Field of the Invention
The present invention relates generally to a disposal
system for unused or expired medications. More

15 particularly, the invention involves the use of binding
agents to immobilize and prevent release of medications into
the body of an abuser, or to the environment.

IT. Related Art
The temptation and potential for prescription drug

20 abuse by ingestion, injection, etc., and particularly, of
narcotics and other controlled substances is well known.
This widespread abuse issue is exemplified by the current
problems associated with morphine, oxycontin, fentanyl, and
many others.

25 Unfortunately, problems associated with medications are
not limited to abusable narcotics. According to a recent
investigative report by the Associated Press, Americans
flush 250 million pounds of pharmaceuticals down the drain
every year (reference: Living on Earth.org online interview

30 with the EPA, 10/3/08). Further, this has resulted in
contamination of the drinking water supply of numerous major

cities throughout the U.S. (reference Air Force Print News



contam nation of the drinking water supply of nunmerous major cities

t hroughout the U S. (reference Air Force Print NewsToday, 3/24/08) . These
cont am nawO=0oes3ri sk to the environnment; affecting peeplras2éiosnsand
wildlife. Potential problens include abnormal physiol ogical processes,
reproductive inpairnent, increased evidepce of cancer, and devel opment of
ant i-mcrobial resistant organisns (reference: Kansas Dept of Health and
Envi r onnen 3/22 significant source of pharmaceuti cal
environnen%g?aXOnéZ%%AO§?6n lies with disposal of unused or expired
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publ i shed test of Duragesic (trademark of Johnson & Johnson) patches worn

for the fullistorheallieakhperi sgdizgtdoneycate thagiedidryn the toilet
or thrown into the trash, with a likely outcome that they

will eventually end up in groundwater supplies. The only
medications that the FDA condones flushing down the toilet
15 are controlled substances with abuse potential. Thus, many
people are faced with a dilemma, how to dispose of unused
and expired medications?
Of particular interest is the potential for abuse or
environmental release associated with medications contained
20 in transdermal patch technology. Unfortunately, with
transdermal patches significant amounts of drug compound
remain in the patches after patients have worn them for the
prescribed period of time. The need for this excess amount
of drug is well known; it is required to insure an adequate
25 driving fofce in the transdermal application for the full
wear time period. For example, in a published test of
Duragesic® (trademark of Johnson & Johnson) patches worn for
the full 72-hour wear period, 28-84.4% of the original
loading of fentanyl still remained in the patches. The
30 authors of the study concluded that the residual dosage
represented amounts sufficient for abuse and misuse and was

even potentially lethal. (Marquardt et al, Ann



| oadi ng of fentanyl still remained in the patches. The authors of the study
concluded that the residual dosage represented anounts sufficient for abuse
and m suswoanth/mess7even potentially |ethal. (Marquardt eCTals2010/000552
AnnPhar macot her, 1995, 29:969-71). Upon recogni zing the need to deactivate
residual fentanyl follow ng the weari ng_g)f transdermal patches, researchers
in a published study reconmmended that used patches be imersed in heated
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patch. Another significant limtation to this approach is that a used patch
can still & ppesSeyiptipn medications.

Another approach to the reduction of abuse potential in
transdermal drug administration is found in U.S. Patent
5,236,714. That document discloses the combination of the

15 drug with a co-formulated antagonist agent that is present
in a form not releasable in the dosage form, but one which
releases to prevent abuse of the composition by certain
other routes of administration. Thus, the co-formulated
antagonist does not penetrate transdermally, but would be

20 co-extracted during an attempt to extract the abusable
material as by using solvents or by removing and ingesting
the combination. One disadvantage to this approach resides
in the shelf-life complications associated with co-
formulation of two active pharmaceutical ingredients in a

25 transdermal patch. Another significant limitation to this
approach is that a used patch can still be abused with
transdermal wear. Finally, this approach does not address
environment impact issues.

In U.S. patent 5,804,215 (“Cubbage”), a disposal system

30 for a transdermal patch is described having a pouch which
serves as an encapsulation system. One limitation to this

approach is that it can be defeated, and abusable substance



transdermal wear. Finally, this approach does not address environnent

| npact issues. In U S patent 5,804,215 ("Cubbage"), a disposal system for
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def eat ed, and abusabl e substanceaccessed, by a breach of the encapsul ent
material. In U .S application publication 2004/0146547 (" Marcenyac" )a

di sposal s L§ descri er n article t I n t r;apsder nal
pat ch can %é%%%%%afngﬁuéegggaé@ééﬁi%ﬁ%ﬂ%ﬂQ%pﬁégﬁﬁﬁ\ﬁ%éé%&%%én?ntﬁé is
rel eased whpplibetaganpubilidasdga 200 /08l 46515 e Mdateryaoh) agénsposat| ude

I ndel i bl e dyes. Examples_of i,nactivatin ents include opioid receptors
that bing THECFBorBuaPEREREed PREGSarT RS S 1Tar b Bt cEpl ex.
opi 0i d r ecepansdanimagophastd, cphy furahesequedheid rey dgesdttsionrandfiespi oi ds
W th_di stressi or .dysphoric properties. There.are numerous _|imtations
asso%iatedlﬂ??ﬂgYﬂﬁéoépSQSEEhFgﬁgf1§k§ﬁ;%§8%dnﬂpqqui ¢ VAPToh RferPEcdre
specific fpora parihisubad.dr ngtedtiam gt sMinchels nedderibve @dhes.used
wi th ot her drugi; nagy,a proaches are limted to, abuse Béotection and
FenPal fs

compound eFFRF 1PRSEAYAYL Mo QPSS T UAS P HTTAdEFETBh

nedi cal |y eg&tVveigsa@npaENgssiBualhepidid Miteo!dd)id€sEbDé 1hgahaactivating
agent layer will contact only the surface content of the nedication. If the

patch or nEEFEREPENCPEREF¥oi PPLOIdITPCeRTal CRGIF LT ai MR¥ShEReat h t he

surfgce | ayequdktériny aeBhast e noaddildPwadetistréssiREr or
significant 'imtation to this approach is that the detection and/or
i nacti vat | A§SREeRLS RrePeEFdgSed THFILE WHEh TURELRYS o ¥ isari QB8ed, and
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inactivation agents are specific for a particular drug
compound and will be ineffective when used with other drugs;

15 many approaches are limited to abuse protection, and
compound environmental discharge issues by inclusion of
additional medically active compounds. Further, film (solid)
forms of the inactivating agent layer will contact only the
surface content of the medication. If the patch or

20 medication reservoir is “dry”, medications contained beneath
the surface layer will not contact the inactivation agent.
A further significant limitation to this approach is that
the detection and/or inactivating agents are released only
when the article is misused, and therefore are not activated

25 when the article is properly used and discarded.

Environmental and abuse problems are certainly not

limited to medications in transdermal patch form. In fact,
medications are most often in oral pill or liquid solution
form. Once unused or expired oral medications are discarded,

30 these medications may be recovered from the trash and abused
by others. In addition, compounds from large amounts of

discarded medications are inevitably released to the ground



when the article is properly used and di scarded. Environnental and abuse
problens are certainly not limted to nmedications in transdernmal patch
form | n weaabilo/mesdrcati ons are nost often in oral pill @eCTSqui®OESE ution
form Once unused or expired oral nedications are discarded, these

medi cations may be recovered fromthe t[$1§h and abused by others. In

addi tion, conpounds from | arge anounts of discarded nedications are
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medications. The invention involves the use of a separate

binding agent which may be or includes an adsorption
substance which treats the medication in a manner that
immobilizes and deactivates the medication on contact

15 thereby reducing the potential for abuse or environmental
contamination. The present invention is generally
associated with the removal and disposal of unused and
expired medications in transdermal patch, oral pill, or
liquid dosage form.

20 As used herein, the term "binding agent" means a

" substance or combination of substances that immobilize or
otherwise deactivate a medication on contact. They include
adsorption substances that adsorb or chemisorbs or
substances that chemically bind a medication of interest.

25 The term "active" means that the substances begin to perform
the immobilization or other deactivation immediately on
contact with a medication. The binding agent may also
contain an antagonist, oxidizing, or irritant compound which
has been pre-adsorbed on a portion of the binding agent.

30 Possible binding agents include, without limitation,
zeolites, clays, silica gel, aluminum oxide and activated

carbon. Preferred binding compositions include those



adsor pti on substances that adsorb or chem sorbs or substances that
chemcally bind a nedication of interest. The term "active" neans that the
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i mredi ately on contact with a nedication. The binding agent nmay al so
contain an antagonist, oxidizing, or irritant conpound which has been
pre-adsorbed on a portion of the binding agent. Possi bl e binding agents

include, wthqout limtation, zeolites, c]a ilica gel..alun nhum oxi de
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Activated carbon has been found to be useful as a
preferred adsorption substance in a binding agent for
medication disposal purposes, however, it does have certain

15 limitations that need to be overcome. One such limitation
relates to shelf stability.

While activated carbon is known to be a near universal
adsorbent for many compounds, its use has been generally
limited to removal of trace contaminates through

20 incorporation into filtration units of water or air
supplies. Further, it has a finite capacity for adsorption.
Once saturated, it loses effectiveness. If the activated
carbon is exposed to normal atmosphere in shelf storage, it
will eventually become deactivated due to adsorption of

25 gaseous impurities found in air. Therefore, it has been
found that activated carbon used in accordance with this
invention requires protection from deactivation by
contamination during storage conditions to preserve and
prolong shelf life.

30 The use of activated carbon as an adsorptive substance
in a binding agent requires direct contact with the

medication of interest. If activated carbon and the species



supplies. Further, it has a finite capacity for adsorption. Once saturated,
It |oses effectiveness. If the activated carbon is exposed to nornal

at nospherwoi2nighes3” storage, it will eventually becone @#eaaisematedsstue to
adsorption of gaseous inpurities found in air. Therefore, it has been found
that activated carbon used in accordance,with this invention requires
protection from deactivation by contam nation during storage conditions to
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| abel ed capacity for nedication. Optionally, the container also includes an
amount of gempiffe deactivation.

One form of embodiment for a system for deactivating
unused or expired medications in accordance with the present
invention is a kit that includes a disposable container to

15 receive the medication of interest. The disposable
container contains an amount of activated carbon sufficient
to adsorb or chemisorb a labeled capacity for medication.
Optionally, the container also includes an amount of gelling
agent which enables suspension of the activated carbon and

20 medication together in a viscous slurry to achieve intimate
contact between the activated carbon and dissolved
medication throughout the slurry. This has been found to be
very efficient. One gelling agent that is preferred is HPMC
(Hydroxypropylmethylcellulose), at a concentration by weight

25 of from 0.5 to 5.0% (w/w) when mixed with an amount of
water. The process using a gelling agent has an additional
advantage because the viscous gel helps retain the mixture,
including medications in dissolved form, within the
container, e.g. it will not leak out readily as would a non-

30 viscous solution should there be a breach in the container.

Other useful additives include compatible oxidizing

agents. These agents generally help break down the unused or



agent whi ch enabl es suspension of the activated carbon and nedi cation
together in a viscous slurry to achieve intinmate contact between the
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the container sufficient to dissolve the nedication. Generally, the anount
of water addegsestapfeprpikt Ehg 20UESIdd Aff @tdireadhdied e ehomdt ofn the

medi cati on 4 QePeGABBe the unused or expired medications are in solid
form (pills, patches, etc,), an amount of water is added to
the container sufficient to dissolve the medication.

15 Generally, the amount of water added is approximately 20
fold greater than the amount of medication to become
deactivated. Medications added to the device along with
water slowly dissolve into the liquid, and, through
diffusion within the liquid (or gelled slurry), the

20 medications will contact the activated carbon and become
adsorbed (deactivated).

The sealable closure device for closing the container
or pouch also provides a closed system for disposing of the
used medication. The closure system may include an adhesive

25 seal or plastic container reseal device such as those

associated with the trademark Ziploc® to seal the
deactivated medication in the container. One preferred
container system includes a laminated foil stand up pouch,
having a laminated seal with a tear notch to open and

30 receive the medication and water, and a zipping reusable
seal which serves to re-seal the contents within the pouch

after insertion of the medication and water. An example of



deactivated. Medications added to the device along with water slowy
dissolve into the liquid, and, through diffusion within the liquid (or
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and capsaieindsndi peenk asher prtameist and/or irritant is co-
extracted along with the drug. Examples of suitable

protection agents include naloxone or naltrexone as
antagonists and capsaicin or ipecac as irritants.
15 BRIEF DESCRIPTION OF THE Di%AWINGS

In the drawings wherein like numerals depict like parts
throughout the same:

Figures 1 and 2 are simplified schematic front and side
views of one embodiment of the invention showing a

20 container system with parts omitted for clarity;

Figure 3 is a plot showing a UV/VIS spectrophotometry
scan of a 37.7 mg/l solution of fentanyl citrate showing
absorption from 200-240 nm;

Figure 4 is a UV/VIS spectrophotometry scan plot of the

25 solution of Figure 2, after 5 minutes of contact with
activated carbon;

Figure 5 is a UV/VIS spectrophotometry scan plot of a
50% ethanol solution utilized to attempt to extract adsorbed
fentanyl citrate from the activated carbon used to adsorb

30 the fentanyl citrate in Figure 3;
Figures 6A and 6B are UV/VIS spectrophotometry scans of

Untreated and Treated Lidocaine Hydrochloride as a Model



BRI EF DESCRI PTI ON OF THE DRAW NGS I n the drawi ngs wherein |ike nunerals
depict |like parts throughout the sane : Figures 1 and 2 are sinplified
schemat i cwbreoni11e83d si de vi ews of one enbodi nent of thePCmSRa0OMSSHhow ng a
contai ner systemwi th parts omtted for clarity; Figure 3 is a plot show ng
a U/ VIS spectrophotonetry scan of a 37. 7 ng/ 1 solution of fentanyl citrate
show ng absorptlon fron1200 240 nm FngTe 4 |s a W/ VIS spectrophotonetry
scan pl ot gf the tion o% Fi, qure 2 %r d es of contac %

acti vat ed 3?‘88}‘}“ GPHre S 4 U\‘?/ ‘ﬁr§p§’plecﬁ J oﬁ%‘#@t?@ %%%aﬁf(s)?no? a 50%
et hanol sothélnmdutahnéedhba alst emelatied exd Maciocdisns ddhi ehsanyl citrate
fromthe activated _carbon used to adsorb the fentanyl citrate in Figure 3 ;
Fi gures 6AYBRHSBBS3fe UV/ VI S spectrophotonetry scans of Untreated and

Treated Lidocai peghlyds0oghl ahiddorasre Mgeiiotsuut¥bpid gbier 6 ssaas of

gr aphi cal extractlon con&arlson of, the Lidocaine that is trea % f

Li dotai ne YREFepEeHntRdatE§atefyinied OF AT PR A W/aR £ IBRdEt ophot onmet ry
scans of ngﬁfgﬁgg apgqTreated Dicl of enac Pot assi um as a Mddel Conpound ;
and Figure 7C is_ a graphical extraction conparison of the Diclofenac that

is treated vs DFé%r@n € iFaf PXaphiced: SXTIFCEAUEF PRER P REFFBBres 1
and 2 depi gt ciheBhaangdhatdesvicews @iy & dreficdiahdionosal s kihereated.

respectively, which is in the formof a disposal pouch having an outer
barrier substantially DETAILED DESCRIPTION
10 Figures 1 and 2 depict front and side views of a
medication disposal kit, respectively, which is in the form
of a disposal pouch having an outer barrier substantially
impervious to water and organic vapor with active binding
agents incorporated within. The pouch is depicted generally
15 by 10 and includes a seal layer 12 that can be opened using
a tear notch 14. Further, the pouch includes a reusable zip
lock seal 16 so that the pouch can be reclosed after
insertion of the waste medications. The pouch has an outer
barrier 18 that is of a material substantially impermeable
20 to organic vapors such as aluminum foil. An- amount of
activated carbon and gelling agent is shown inside the pouch
at 20 and a label is shown at 22.
The tear notch 16 is used to unseal the pouch prior to
use and expose an open volume for insertion of water and
25 waste medications in pill or other solid form, liquid or
skin patch form. After such insertions, the pouch is
resealed by use of the zipping seal 16. While a pouch is
depicted, it will be recognized and appreciated that other
containers such as plastic or glass jars, etc. can also
30 provide effective containment systems. The water dissolves
the waste solid medications or combines with liquids, and

thereafter, the activated carbon binds them through an



i npervious to water and organic vapor with active binding agents

i ncorporated within. The pouch is depicted generally by 10 and includes a
seal | ayewolBiwthes37can be opened using a tear notch 14. PEuASk@0/,00d¢5h2 pouch
i ncludes a reusable zip | ock seal 16 so that the pouch can be recl osed
after insertion of the waste nedi cations., _The pouch has an outer barrier 18
that is of a material substantially inperneable to organic vapors such as
al um num f o | .anount of activat nd | t _1s shown

i nsi de thea%%%gépé "o8 af eglﬁgggﬁagg'gﬁggﬁﬂﬁ' 2 .%#ﬁ% é%ggﬁd?%h 16 is
used to unskeahisbebpduspepiesr thenude came se)auis aart iGplely ot tarenédronto

i nsertion of ter d,wast e di cations i.n pill or_ other.solid for

liquid or %k?%?bgtEﬁBFBFﬁEeAVHEFes&%hrFH?@f??dﬁ%fiWﬁ%]ﬁﬁﬂ% i%n?%gﬁg%ed by
use of theszappj ngndeahhibitehiftrema diese uts cdepirctleshchingv ihtdethe
recogni zed and appreci ated that other containers such as plastic or glass
jarss etc.e%%hrﬁﬁgﬁnﬁrovide ef fective contai nment systems. The water

dihssol }/es thehvvaste_iwl bg Ep@igé@tiiafﬁ@ﬁ Qhr?momir?ﬁ%&:wﬂ\té(tédd (6 Elson analy ]:;e _
thereafter, the_activated carbon binds t t hr,ou anadso ion or chem
sorption prB¢eel. aTHRT 2858 BEJ™EF ﬁéﬁ?§b&ggﬁ‘§%é%¥éé‘fﬂ%ﬂi%%dﬂﬁes
substanti ajtyntieh2i AePeAAt Aglosiokhe Sppaticaltd oMer el dhdeifi pswdér a
medically Tnactive state, and inhibited fromdissolution or |leachjng into
the envirofhe®d activaref BBTRPPr 6&Palsd Whd thPLEhSVREFTEDoM® nay be
any; f a VRFb&Rt ¥o8fit "BSReghzed hbemtf 38l medini dethd @@l Bar dependi ng on
the application. Al though powder sized activated carbon can be used, a
pref erred PERERITSAf A¥ATaBSUMeshmedR et WiddoFeP RIs HherRA Pt e R E]T ar

application of a disposal system or kit .and kits having a

variety of average mesh sizes are contemplated.
Alternative embodiments may include a gelling agent

15 along with finely divided activated carbon, so that the
medication is dissolved into a viscous, high-water content
solution, with the gelling agent serving to help suspend the
activated carbon throughout the mixture and prevent leakage
of the mixture out of the pouch.

20 Hydroxypropylmethylcellulose, or the like, gelling agent in
concentrations of 0.5 to 5% (w/w), serves to promote
suspension of the activated carbon in the medication
mixture, and thus make it more effective while also speeding
up the adsorption/chemisorption process. Other components

25 may be useful, such as oxidizing agents which serve to break
down the medication into inactive forms prior to the
adsorption/chemisorption process. Oxidizing agents such as
percarbonates, perborates, etc. can serve this purpose and
be co-packaged along with the activated carbon.

30 Disposal of unused and expired medications with the kit
of this invention includes the following steps: 1) open an

impermeable seal so as to expose the kit contents, 2) add a



preferred average nesh size wll depend on the particular application of a
di sposal systemor kit .and kits having a variety of average nesh sizes are
cont enpl aveadsicMivssrnat i ve enbodi nents may i ncl ude a gel PcmgiSagentosat ong
with finely divided activated carbon, so that the nmedication is dissolved
into a viscous, high-water content sol u_t_lizo_n, with the gelling agent serving
to -hel p suspend the activated carbon throughout the m xture and prevent

| eakage of_the m xture, out 0 e paouch._. Hydraxypr.op h I ] ul or
the I ke, Yot NhooEokAESH, (G5, 508 Paidar i FLASRGITANFSE' &b, Bakepg
pronot e suspemns| 0B) ohdtihanaatiovaite ¢ fc ardairatn drheequedll ctab i on hegsutbanand

thus nake it pore effective while al sq .speeding up the .

adsor pt i on?RhtRFSGRpE oﬁpBFS’?:(ég‘?.%e %ﬁ%&ﬁﬁ&%ﬁéa%%b%nu%%?uﬁtsuch as
]gxi di zi ng B@B@mhwi gb-seaueth@hlpmaih dowh dehe: Inediicatilos ¢ompohantcs ve
orms prior to cadsor ption/ chem sorption process. Oxidizing agents such
as p\ser(F:)ar b%ﬂ‘ét ég,gbﬁ,PBSfegf’ s,té"@t (P.Ou(?g‘nqé’er " r‘b’f)%%‘and'g]ﬂ%gvo'{ume
co- packagedr atpagpyiuth tha asbuvd! e eadieatdd spoSsdn cfonbaseddand expgi red
medi cations with the kit of this invention jncludes the follow ng steps: 1
) open an PApeRndisFatsel es@£’§§°€‘d“@>§ﬁoé‘?4’ﬁ?’ﬂ<’iqn corftdntRY 22RpaAgyLY -
avol une of pyat gpt {inh1t Pesi@disGatiitOmalss Heers Aduthdrtelatorcpat bl bhee mpe, 3 )
add an anount of nedication _equal to or_ |ess than_an indicated approxi mate
medi cat i onv@aphcRregednabfe tket amenat of rotdvadad (FrrhicFeRAL Rt Y ni x

the, ONMPONgRt SpodBfH BhbulbisBesd e LRRUROUHYdd ditfe s FBhot&aShe The
vol une of the pouch and anmount of activated carbon contained in the pouch

di ctate thePRPPrsRARAL BeAREREAONOFAPACAUDNP L AT IINT RS HPti mal resul ts,
it has been foupd LBAL thee%O! UIR Uaste medication may be one

indicated as clearly abusable; this includes opioids such as
fentanyl, morphine, hydromorphone, etc. In this

15 circumstance, the present concept provides a system where
the medication cannot conveniently be recovered later from a
used kit by others for abuse purposes. Figure 3 depicts a
plot of a UV/VIS spectrophotometry scan of a 37.7 mg/l
solution of fentanyl citrate. The absorption from 200-240

20 nm is due to the presence of fentanyl citrate in the
solution, and the magnitude of the absorbance is directly
related to the dissolved concentration of that compound. It
is readily seen that the concentration of the drug is
significant. Figure 4 represents a second UV/VIS

25 spectrophotometry scan plot of the solution of Figure 3
after 5 minutes of contact with activated carbon. A
dramatic reduction in the amount of absorption from 200-240
nm is seen. The data shows that an estimated 97% of the
fentanyl citrate had been removed from solution by 5 minutes

30 of contact with activated carbon. Only 11 micrograms from
the original content of 377 micrograms of fentanyl citrate

remained in solution.



wat er added and the anpbunt of activated carbon contained in the pouch
shoul d both be about three tines or nore the approxi mate nedi cation
capaci ty wo 2umvEdgpht basis. In sonme cases, the waste nmedCTatS2@0/00Ey2 be
i ndicated as clearly abusable,- this includes opioids such as fentanyl

nmor phi ne,
provi des

hydr onor phone , etc. In this cgiycunstance, the present concep
a system where the nedication nnot conveniently be recovered

| at f d kit by ot f b . 1 Fi depj ct
oot of 8 UV VI S0sBBREREUN BTy ket St ARy Py 10O SR FBRE oPt ant

citrate.
citrate i

Thecabepegt iabof BaMaPGaPAR Horns, dile: tartd heatps@seacieonf fenta

n the.sol.ution, and the ni tude of the sorbance is directl
rel ated tovtheldafdsbpvadses cégﬁrgé B (HH .€W? ?ngEéBPIQf
that the cpngepératvaB ehehheattewd an¥l PY1HUd CGanta $0PUstEhdnsBprescent s a
second W/ VIS spectrophotonetry scan plot of. the solg%;qaa%a Fiﬁure a

? tto
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CERYthe
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cpRient i ef a%%éamsc Eegkare Ry SNt el il &1 ©FBE8edni fhe
To neasure ether the fentanyl” could thereafter_ be recovered

an abusabl 0¥ ofhapnd geinidrad wasr sat namalizePHo addor blese FeARah
cit{gte Tromihe §el.4t hatifh BeQW GedMRTJdEN dken aife M asednhp 8nal%

et hanol /water solutidon in an attenpt to redi ssolve the adsorbed fentanyl

citrate.
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Tadsprptien Pfgthe Srugpoadentthearmsttisratiad \garbon was not

only almost complete, but also very tenacious. Of the 366
micrograms of fentanyl citrate that was bound, only 13
micrograms was successfully separated in the attempted
extraction process.

In another aspect, it is also contemplated that under
some circumstances antagonist and/or irritant compounds
might be incorporated into the package along with the
activated carbon so as to further discourage abuse of the
disposed medication. Examples of antagonist compounds
include naloxone, and examples of irritant compounds include
capsaicin. In this case, it can be useful to pre-adsorb
these agents onto a portion of the binding agent. By doing
so, a user properly inserting medications into the kit is
not exposed to dangerous forms of the compounds, however
they will be co-released with the drug if an abuser attempts
to extract an active drug using solvents.

Example I

As a test of a model compound, a medication kit in
accordance with this invention was used to ‘deactivate’
Lidocaine. Lidocaine is an anesthetic agent and a common

ingredient in liquid, gels, creams and patch forms. The

one

t
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y
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spectrophotonetry scan of the 50% et hanol solution fromwhich it appears
that recovery of fentanyl citrate in the 50% et hanol solution was extrenely
| ow, i.e.wol2eBg11043an 5% of the drug havi ng been recover @dT/UBh019/000%d2 cat es
that the adsorption of the drug onto the activated carbon was not only

al rost conpl ete, but also very tenacious.,, O the 366 mcrograms of fentanyl
citrate that was bound, only 13 mcrograns was successfully separated in

the attenpfed extraction_process. I n another aspect, it is also
cont enpl atB®o°rRaronder § rreoglifjgﬁr'nstances ant agoni st and/or irritant

conpounds m ght1bé&fa rcanjponatedf 20 ¢ghempab&ajeadkdnGawbbhn wnel &cti vat ed
carbon so as to further di agf @buge f the dis osgg réed' cation.

Exanpl es of ant agfHi&t® ¢ s 1helibeChaldkBhe 2 8ndERanBIéS of irritant
conpounds i ncl ude ENSAied Min la $lsSendse, gél sdorbe vfehukitvatede- adsorb

t hese agents onto a portiaon of the bipding agent y doi ng .sq, _a user
properly inserti ngj’aﬁg?ﬂ’bat% JITHD ?ﬂei'kg?cg’snﬁoﬁchHSg’e&%ij%dgﬁ‘&e?gﬁas
forms of the conpasldssidrowevermitey.will be co-released with the drug if

an abuser attenpts to extract _an actiye dr usi ng sol vents. anple I As a
test of a nodel 2cdmFETHECH L‘é‘d‘?’é%?'?%%) k??fgﬁla’ac%f"ﬁaﬁfgpﬁﬂeﬁ i's

invention was useit:gingleasd | yahe' ahdb@eabheLidbbdoaai AEeli widh arewrhetic
agent and a conmon ingredient in liquid,_ gels, creans and pa\t}qh forns.
Thepr ocedur e wad - &OtHHI TOMEE Lansrgvere; 3l Lrueds 7282yFak® REHVALER Ear bon

and; @ grams of HPME-H L 2n Wad &1 £ Wbse pddedi vhl shniyesul red tiedr a
suspended gel Slu%@&ﬁﬁaégnégguéﬁhuted 1:100 by weight with distilled
water, with the dilution representing wash-out to
the environment.
5. Both solutions were scanned by a UvV/Vis
15 spectrophotometer between 200 and 300 nm.
The untreated solution displayed a peak absorbance of
0.368 at 265 nm, corresponding to Lidocaine absorbance. The
treated solution displayed a peak absorbance of 0.036 at the
similar wavelength. Therefore, the Activated Carbon slurry
20 was more than 90% effective in sequestering Lidocaine HCI.
Figure 6A is the UV/VIS spectrophotometric scan of the
untreated Lidocaine solution, Figure 6B is the UV/VIS
spectrophotometic scan of the treated Lidocaine, and Figure
6C is a graphical comparison of the untreated and treated
25 group recoveries.
Example II
As a test of another model compound, the medication kit
of this invention was used to ‘deactivate’ Diclofenac.
Diclofenac is an anti-inflammatory agent and a common

30 ingredient in oral, gel, and patch forms. The procedure was

as follows:



carbon. 2.5 granms of Lidocaine HO was added and the solution was m xed. 2
A control (Untreated) solution was prepared by m xing the same anount of
Li docai newBbGbiowitods7wat er. 3 . Both sol utions were al |l owmedTUSAEPHOESS2
equilibrate. 4 .Each solution was filtered with a nylon filter menbrane and
diluted 1:100 by weight with distilled v!abier with the dilution
representing wash-out to the enV| ronnent . . Both solutions were scanned

by a W/ Vis Spegt e @%ﬁ?ﬁ Ewssn%fgg 3§gt§9955§ cLI® Nt (83 A and

sol ution displ aye a pea sor ance nm correspondi ng

Li docai ne absorbarkcegraiee ¢f edPed, sbOat mdbnoli vpkeyecdas peiaiedab@nrdiance of
0.036 at the simlar vel ength. Therefore he,Acti vat.e rh lurry was
nore than 90% ef f éct Th % q%e%‘tla??rﬁaefl 8§:af3%1elrﬁé Oth?‘gcu%?le a%fdlss t he

U/ VI S spect r ophotaastidn C :scangf)éms hef uni ctafedati gotaisma usolwits adddd gur e
6B is the W/ VIS s rog metic scan of the treated Lidocaine, and
Figure 6Cis a gra%ﬁfc c% Ar18BnY3F PhESUntreated and treated group

recoveri es. Exapple (Undsesttéd®ptcohtandt benuﬁmdﬁl waenme@ré,retdwe;mm cation
kit of this invention was used to deacti vat DE enac. Dicl.ofenac,is an
dP&ftof

anti- inflammat or V3 EHY 22TBNABRAYhgP ﬁHSFaPOtﬁ‘eﬁSl%d“&an

forms. The procedufa¥as as follows:1 . To a m xture of 20 grans Actlvat ed
Carbon (1500) and 2 grans, of HPMC, 100 ﬂ of vvat r was added V\/mch resulted
in a suspended delBPMrFL BFioRs| yareqallowed days to equilibrate

10 4. Each solution was filtered with a nylon filter
membrane and diluted 1:1000 by weight with distilled
water, with the dilution representing wash-out to
the environment.

5. Both solutions were scanned by a uv/vVis

15 spectrophotometer between 200 and 300 nm.

The untreated solution displayed a peak absorbance of 0.757
at 277 nm, corresponding to Diclofenac absorbance. The

treated solution displayed a peak absorbance of 0.014 at a
similar wavelength. Therefore, the Activated Carbon slurry

20 was 98.2 % effective in sequesteriné Diclofenac. Figure 7A

is the UV/VIS spectrophotometric scan of the untreated
Diclofenac solution, Figure 7B is the UV/VIS
spectrophotometic scan of the treated Diclofenac, and Figure
7C is a graphical comparison of the untreated and treated

25 group recoveries. '

This invention has been described herein in
eonsiderable detail in order to comply with the patent
statutes and to provide those skilled in the art with the
information needed to apply the novel principles and to

30 construct and use such specialized components as are

required. However, it is to be understood that the

invention can be carried out by specifically different



Carbon. 2.5 granms of Dicl ofenac potassi um was added and the solution was
mxed. 2 .A (Untreated) control solution was prepared bym xi ng the sane
anmount ofwDi2elosfiessac potassiumwith water. 3 . Both sol mCirarsgsomenessal | owed
7 days to equilibrate. 4 . Each solution was filtered with a nylon filter
menbrane and diluted 1: 1000 by weight wiith distilled water, with the
dilution representing wash-out to the envirtonnent . 5 . Both solutions were
scanned by a W/ Vis spect.rophot onet et ween 200 and.300 nm The untreated
sol ution d?ngBWEHtaa8§a§e¥E§8ﬁbaﬁ§§}ﬁ%QE'ﬂ?f%ﬁu%NWDQﬁéh%ﬁﬁ+%§30ngP%b to
Di cl of enacaabser bracequibaehteahnad ocpRirddiony Prgteayiecesd, peak adsor bance of
0.014 at a simlar wavel ength. Therefore, the Activated Cagbon slurry was
98.2 % ef f%E?Pvelilﬁh§éqwé§?‘8Pitn&eBaatdf%af€°“Fifa?ﬁ ST LT hER®V VI S

spect rophot gBhti6nseaBedf .t he untreated Dicl ofenac solution, Figure 7B is
the W/ VIS spectrophotonetic scan of the treated D cl ofenac, and Figure 7C
i s agraphi cal EBﬁEaF?sSﬁaéﬂeghéSUntreated and treated group recoveries.
This invention has been described herein in considerable detail in order to
conply with the patent statutes and to provide those skilled in the art
with the informati on needed to apply the novel principles and to construct
and use such specialized conponents as are required. However, it is to be
understood that the invention can be carried out by specifically

di fferentequi ptnent and devices, and that various nodifications, both



as to the equi pnment and operating procedures, can be acconplished w thout

departing fromthe scope of the invention itself. Wat is clained is:CLA M5

1 . A dispo=alo/gysstem for reduci ng substance abuse or emeirrusaome00Es2

contam nation fromunused nedi cati ons, said systemconprising: (a) a

di sposabl e, seal abl e contai ner that caqlgg_opened to receive an anount of

unused nedi cati on substance therein; (b) an anmount of an active binding

agent in said container for treating zgkg?gfdication on contact, said

bi ndi ng agent including an anount of al selected fromthe group

consi sting of adsorphi aispbeatheiss@mticy mghit ind ehbgeaecal Ayupeegent -

| at er i ndependent extraction of said nedication, such that,insertiog of
n

sai d medi caRY SROPREBt8di GORSAMITREL R 15X Th IS d'eRAHF TR PR/ t 82¢Dnt act

sai d bi ndi ggsegRntompReshiey:said container including a closure for sealing
said container to thereby capture a treated nmedication. 2 . A di sposal
syst®m as in cl &M 12wAéPBPRS4Ed OGPPSR (FRHP HyPht t ik cRRsPRat eri al

sel ected fromthe grgganeansbstlel@ iQfe 2GS UMM Gd,ehead sREQi bopiggent s
and conbi nations thereof. 3 . A disposal systemas in claim2 wherein said

active binding agentSPhéFéaéé &beirgated carbon. 4 . A disposal systemas in
claim3 further (goNPLESLAGuUNt of an active binding agent in said

container for treating said medication on contact,
10 said binding agent including an amount of material
selected from the group consisting of adsorption
and chemisorption agents that generally prevent
later independent extraction of said medication,
such that insertion of said medication into said
15 container will cause said medication to contact
said binding agent; and
(c) said container including a closure for sealing
said container to thereby capture a treated
medication.
20 2. A disposal system as in claim 1 wherein said
active binding agent includes material selected from the
group consisting of adsorption and chemisorption agents and

combinations thereof.

3. A disposal system as in claim 2 wherein said
25 active binding agent includes activated carbon.
4. A disposal system as in claim 3 further comprising

a suspension substance to suspend said activated carbon to

improve contact with said medication.

5. A disposal system as in claim 4 wherein said
30 suspension substance further comprises a gelling agent.
6. A disposal system as in claim 5 wherein said

gelling agent comprises hydroxypropylmethylcellulose (HPMC).



a suspensi on substance to suspend said activated carbon to inprove contact
with said nedication. 5 . A disposal systemas in claim4 wherein said
suspensi omoottiessce further conprises a gelling agent. PET/US201di08(36% al
systemas in claim5 wherein said gelling agent conprises

hydr oxypr opyl net hyl cel | ul ose (HPMC) .7 P di sposal systemas in claim1l
wherein said container is inpervious to organic vapors. A di sposal

8 .
systemas in claiml erein_sai d closure.is select d Lve seal s
and plastic contai ne%\‘wgilSBPﬁﬁ r 3&’5%6‘1% 8 olsnurczLa gﬁlilggggégagAgglféposal

system as tcontéanerlivhempemrviaud tontaigaerid srdppide form of a pouch which

i ncl udes a Iayeé of 'Eial f oi I1 . (1# A di sposgll S slt errr\has in claim3
wherein sai d acttvat Bd9¢8PREAL SYSFER G titE 31T et g¥het et ySBetween about
8 mesh andcabsute32b Be3bBctdd. fAotH M1 ey Herlssand glastid wherein said

closure is resealable. 12 . A dispqgsal .systemas in claim6 wherein said
cl ostre i sCPRERAPGHI E1PP3NT Keﬂﬁség §aICl§gs§‘tr§m "55F%1 ai m 7 wherein said

cl gsure is reseal abl g. dléFosélkic?tys@.fenpglré s A1 dins positigroin usased

medi cations conprising : (a) a _disposable seal ahl e contajner for
acconmodat ?ﬂﬁtggnﬁﬁnﬁ t 18f tl}ﬁ’u§é’&'“h€(fi @atﬂoé‘r?ﬁ" (“831% ]a"h%L‘ﬁ eBfaah@¥eFi ve
bi ndi ng agentméeait kgating said nedication on contact to be used in said

cont ai ner; and , , , . ,
10. A disposal system as in claim 3 wherein said

10 activated carbon is of a particle size generally between
about 8 mesh and about 325 mesh.

11. A disposal system as in claim 1 wherein said

closure is resealable.

12. A disposal system as in claim 6 wherein said

15 closure is resealable.

13. A disposal system as in claim 7 wherein said

closure is resealable.

14. A kit of parts for disposing of unused medications

comprising:
20 (a) a disposable sealable container for accommodating
an amount of unused medication;

(b) an amount of an active binding agent for treating
said medication on contact to be used in said
container; and

25 (c) optionally, an amount of a suspension substance to
suspend said active binding agent to promote
contact with said medication.

15. A kit as in claim 14 wherein said active binding

agent includes activated carbon.
30 16. A disposal system as in claim 15 wherein said
activated carbon is of a particle size generally between

about 8 mesh and about 325 mesh.



(c) optionally, an anpbunt of a suspension substance to suspend said active
bi ndi ng agent to pronote contact with said nedication. 15. A kit as in

clai m 14 wberw/nossai d active binding agent includes act iPcatisdoioanisen. 16. A
di sposal systemas in claim215 wherein said activated carbon is of a
particle size generally between about 8 jngsh and about 325 nmesh.17. A

di sposal systemas in claim1l4 wherein salid suspensi on substance further

e 2.l ing RIBiLpoLdy Rykernd LA { WHAEL £OURLAST NG
substance sel ected from the group consisting of oxidant, antagonist, and
irritant csuppendsonpsebadsackedusthempaadripon sss saigebl imly nggegent . 19. A

kit as in clai %%8 V\,ge%g' n sai.(l;ll a taii\r/nat g}d éartt}]oen ics ofra Partécl e size
general |y betweeh’abGu REs A and %dBb mesh. 2% JAsdril%posal system
for reduci agbsubstanselabued droan\tiheoyrenipalcarmnitstdmateHnokidantunpused
medi cations, said,system con‘gr.i Si ng: ST? %éidi sposablqe;é %(Paa%abl e_cont ai ner
in the forab?PIanisFt BBHCATEALAT N SO S RASI B I Opehi Ag to
provi de anpageess b6rsagdebinadnan ag@@mtnt of unused nedi cation therein; (b)
an amount of an_actiyve bindi ng agent, includi ng an amount of acti vated
carbon I said Eont abnELtT 7 LRoMiAig o AN S CHEY BV Gt COREEEP ¢ o0
i nhibit |aigrofndepandent eextizacyeprrefl 1Saivt R c b € esptingal ly, a
suspensi on substance including a

about 325 mesh.

10 20. A disposal system for reducing substance abuse or
environmental contamination from unused medications, said
system comprising:

(a) a disposable, sealable container in the form of a
soft pouch that includes a provision for opening

15 to provide an access for receiving an amount of

unused medication therein;

(b) an amount of an active binding agent including an
amount of activated carbon in said container for
treating said unused medication on contact to

20 inhibit later independent extraction of said

medication;

(c) optionally, a suspension substance including a
gelling agent in said container for suspending
said activated carbon; and

25 (d) closure for sealing said disposable container

thereby capturing a treated medication.

21. A disposal system as in claim 20 further

comprising an ingredient selected from the group consisting
of antagonist, oxidant and irritant compounds or a

30 combination thereof pre-adsorbed on a portion of said

activated carbon.

22. A disposal system as in claim 20 wherein said



gelling agent in said container for suspending said activated carbon; and
(d) closure for sealing said disposable container thereby capturing a
treated rwoizosiless7 21. A di sposal system as in clai m2@cfrastéemoasenpri si ng
an ingredient selected fromthe group consisting of antagonist, oxidant and
irritant conpounds or a conbination thergof pre-adsorbed on a portion of
said activated carbon. 22. A disposal systemas in claim20 wherein

sai dact i vayed 681 AN oL gk AsPAF Lok 3128 Sanaldandet yeen, abguL,8 st

and about i§posal ysten1as iH efer n said
activat ed slobonsi mesh anﬁaabbute3ﬁﬁzeeg¢neralIy betmeen about 8 nesh and

about 325 nesh. 3 A dIS S %ten1as in a|n1 w the{nconP ising an
i ngredi ent sel etted §r8ﬁ§9 8 grg gghgféffhé: T agoni’'s OX|dant and
irritant ca@@ﬂuadedObaabOﬁnbsnaﬁlanpdrmmmﬁéryxzeugﬁnémaubm lsep@eénon of

sai d_activated carbon di sp | systemas in claim20 wherein said

cl ostre |saP Eagaﬁﬁgh ?@d gbﬁﬁghgé%ofe§%§posing of unused nedi cations

conprising : (a}4 prom disgoaasealyablem eentiai nraifndr3 chud e ngompLas g

unused nedi cati on; bé proXidiggrgn ampunt of an active bi ndi pg agent
Fb8RIFEF

i ncl udi ng 3Rt 19ared O §PEATF PRSP Y2 i9h: (¢) openi ng
sai d cont ahReagenilst Nsektidagarsand yrisSedntedick@idiis or a combination

thereof pre-adsorbed on a portion of said activated carbon.
10 25. A disposal system as in claim 20 wherein said
closure is resealable.

26. A method of disposing of unused medications

comprising:

(a) providing a sealable container for containing

15 treated unused medication;

(b) providing an amount of an active binding agent
including activated carbon for treating said
unused medication;

(c) opening said container and inserting said unused

20 medication;

(d) optionally providing an amount of a substance
selected from the group consisting of suspension
substances for said activated carbon and
substances to dissolve solid medications in said

25 containers;

(e) causing said unused medication to contact said
binding agent in said container; and

(f) sealing said container.

27. A method as in claim 26 wherein (c) includes

30 adding an amount of water to said container to dissolve said
medication or cause it to contact a patch.

28. A method as in claim 26 wherein said binding agent



(d) optionally providing an anount of a substance selected fromthe group
consi sting of suspension substances for said activated carbon and

subst ancesot2010di18%830| ve sol id nedi cations in said contai RETAIS2§1O)0@AUSI Ng
sai d unused nedication to contact said binding agent in said container; and
(f) sealing said container. 27. A nethod,jas in claim26 wherein (c)

i ncl udes addi ng an anmount of water to sai'd container to dissolve said

medi cation,or ca it to contgct a patch. 28. A nethod as in claim?26

se
wherei n saf @ B?ﬂg?ﬁﬁeggéﬁtﬁsgg rntained in a gel



