L- SUGAR COLON CLEANSI NG AGENT AND USES THERECF CROSS- REFERENCE TO RELATED
APPLI CATI ONS [ 0001] This application clains the benefit of priority to U S.
Provi si onab 20ppisisat i on Nos. 61/183,596, filed June 3, 200Q1S2@0037298

61/ 233,722, filed August 13, 2009, both of which are incorporated herein by
ref erence. BACKGROUND [0002] In 2006, an estimated 55,170 people in the
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Centers for Disease Control and Prevention estimates only an 8.5 % chance of survival if the

disease is diagnosed at an advanced stage.

[0003] Colon cleansing (colonoscopy preparation) is a required prerequisite for
successful colonoscopy. With the requirement to identify flat lesions (nonpolypoid colorectal
neoplasms) there is now an even greater need for proper colon preparation. Flat or recessed
lesions are much more difficult to spot than raised polyps with traditional colonoscopy, because
their appearance is similar to normal tissue. Recent research has shown that these flat lesions
may be more likely to be cancerous than polyps (Soetikno et al., “Prevalence of Nonpolypoid
(Flat and Depressed) Colorectal Neoplasms in Asymptomatic and Symptomatic Adults,” J. Am.
Med. Assoc. 299(9):1027-1035, 2008).

[0004] Colonoscopy preparation is commonly achieved with polyethylene glycol (PEG)
solutions or oral sodium phosphate (NaP) solution or tablets. Both preparations have their
limitations. Subject non-compliance because of an unpleasant taste and a necessary large fluid
volume in combination with the drug ingestion has resulted in inadequate intake of PEG solution
and poor colonoscopy preparation. Side effects of the PEG solution, such as bloating and nausea,

are also common. Some subjects may tolerate the NaP solution or NaP tablets better than the



vol une in conbination with the drug ingestion has resulted in inadequate

i ntake of PEG sol ution and poor col onoscopy preparation. Side effects of
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as an oral formulation for colon cleansing has been hampered by the dissolution properties of

anhydrous L-glucose, the form that is currently manufactured. As such, when water is added to
anhydrous L-glucose, clumping and slow dissolution are encountered. This fact has been a
barrier to providing dry colon cleansing compositions to consumers for in home use. When
faced with clumping and poor dissolution of L-glucose compositions, consumers may not receive
the adequate dosage of L-glucose necessary to fully cleanse the colon prior to medical
procedures because of the undissolved residue that remains behind in the container used to

reconstitute the L-glucose containing composition.

[0007] In light of the limitations associated with currently available colonic cleansers,
and the importance of proper colon preparation for colonoscopy, alternatives for colon cleansing
are needed. For example, there is a need for new forms of L-glucose that are easily and more
quickly dissolved in water. The compounds, compositions, methods, and kits disclosed herein

address these needs and other needs.



[0007] In light of the limtations associated with currently avail able
colonic cleansers, and the inportance of proper colon preparation for
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(on the weight basis of the base L-glucose), L-sugars such as L-glucose provide enhanced colon
cleansing, and can be used for colonoscopy preparation. Unlike PEG and NaP bowel cleansing
preparations, L-sugars such as L-glucose have a pleasant, sweet taste, low volume intake, and an
absence of or mild intensity of common cathartic-associated adverse events (AEs), making them
an especially advantageous alternative to currently available preparations for colon cleansing

prior to colonoscopy.

[0011] In another aspect, the present invention relates to methods of using L-sugars, such
as L-glucose monohydrate, as colon cleansing agents. Further disclosed are compositions and

kits containing L-sugars, such as L-glucose monohydrate, for use in colon cleansing.

[0012] One embodiment is a method for colon cleansing in a subject (such as a subject
undergoing a colonoscopy) by (a) administering to the subject an aqueous solution containing
from about 36 to about 72 g L-glucose (based on the weight of base L-glucose) at night (e.g., the
night before the colonoscopy), and (b) administering to the subject an aqueous solution

containing from about 36 to about 72 g L-glucose the following morning (e.g., the morning of,



kits containing L-sugars, such as L-glucose nonohydrate, for use in colon
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that both the foregoing general description and the following detailed description are exemplary

and explanatory only and are not restrictive.

BRIEF DESCRIPTION OF THE FIGURES
[0015] The accompanying drawing, which is incorporated in and constitutes a part of this

specification, illustrates several aspects described below.

[0016] Figure 1 depicts the X-ray powder diffraction pattern of L-glucose monohydrate.
DETAILED DESCRIPTION
[0017] The materials, compounds, compositions, articles, devices, and methods described

herein can be understood more readily by reference to the following detailed description of

specific aspects of the disclosed subject matter and the Examples included therein.

[0018] Before the present compounds, devices, and/or methods are disclosed and
described, it is to be understood that they are not limited to specific synthetic methods unless
otherwise specified, or to particular reagents unless otherwise specified, as such can, of course,

vary. It is also to be understood that the terminology used herein is for the purpose of describing
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[0022] As used in the specification and the appended claims, the singular forms “a,” “an
and “the” include plural referents unless the context clearly dictates otherwise. Thus, for

example, reference to “a component” includes mixtures of two or more components.

[0023] Ranges can be expressed herein as from “about” one particular value, and/or to
“about” another particular value. When such a range is expressed, another aspect includes from
the one particular value and/or to the other particular value. Similarly, when values are expressed
as approximations, by use of the antecedent “about,” it will be understood that the particular
value forms another aspect. It will be further understood that the endpoints of each of the ranges
are significant both in relation to the other endpoint, and independently of the other endpoint. It
is also understood that there are a number of values disclosed herein, and that each value is also
herein disclosed as “about” that particular value in addition to the value itself. For example, if the
value “10” is disclosed, then “about 10 is also disclosed. It is also understood that each unit
between two particular units are also disclosed. For example, if 10 and 15 are disclosed, then 11,

12, 13, and 14 are also disclosed.
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L-Sugars

[0028] Disclosed herein are uses of L-sugars. An L-sugar is defined as a monosaccharide

in which the hydroxyl group at the lowest chiral carbon atom in a Fischer projection structure is

on the left.

[0029] Examples of L-sugars include, but are not limited to, L-aldoses, L-ketoses, L-
aldopentoses, L-aldohexoses, L-ketopentoses, and L-ketohexoses. L-aldopentoses include -
ribose, L-xylose, and L-lyxose. L-aldohexoses include L-allose, L-altrose, L-glucose, L-gulose, L-
idose, L-galactose, and L-talose. L-ketopentoses include L-ribulose and L-xylulose. L-ketohexoses
include L-fructose, L-psicose, L-sorbose and L-tagatose. Further examples of L-sugars include L-
aldohexoses and L-ketohexoses. Still further examples of L-aldohexoses include L-glucose and L-
gulose. Examples of L-ketohexoses include L-fructose and L-sorbose. Due to the fact that these L-
hexose monosaccharides are either not metabolized by the body or they are metabolized to such
a small extent by the body and colonic bacteria, they will not produce hazardous gases in the

colon. A preferred L-sugar is L-glucose.
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L- al doperwo=enyi4ntsiude Lri bose, L-xylose, and L-I|yxose. PCTdiSdalo®3snses
include L-allose, L-altrose, L-glucose, L-gulose, Lidose, L-galactose, and
L-tal ose. L-ketopentoses include L-ribulose and L-xylul ose. L-ketohexoses

i nclude L-fructose, L-psicose, L-sorbose and L-tagatose. Further exanples

of L-sugars ipnclude Lal dohexoses and L-ketohexoses. Still further exanples
of L-i#%ﬁﬁ@%%@é@giﬁgﬂﬁde L- gl ucose and Lgul ose. Exanpl es of L-ketohexoses
inclu -fructqse and L-sorbose. Due to the fact that t e Lhexose
mnosi@@ér | dos 158° BAFIFAT siBbodea e Cil7 by Lt ﬂacqfsa@oww are

nmet abol i zed to such a small extent ghthe body and col oni c bacterla t hey

wi |1 A89313y oduceVhdeaetaysiing skaslimife btlxs@w@ﬁ hapbgfngoung Bt thesugaf | s

L- gl th

L Sy K b s MR Py P AR RE L E A SRR e by
t heor w;sso]tve’haﬂobebmnsﬁmgmdaidtazb cbmposiddmes fof hoihe soinaﬂucmlrusefBeLcagéemfoBce

formul ati ons i s an | ant par er whe fornulatln "read o di ssol ve"
col on SEFAELAYER dh??"l}“é Ivéluﬁg??ﬁ% Oﬁwéwge ive, e repgitRddormeiekl- Because

of t h%l&%@@%@& b@ti&nsAbr Qéesa%%htﬁéﬂ P18 cllearﬂiﬂg%ﬁﬁulﬁl?&?@ﬁ’lgiﬁfv% cﬁﬁb@MoY@ to
ot her “reported forns of Lglucose, conpositions for use as either a colon

cl eanshasnly fropared by iherroosunancaniedeatpofdseiondr e easily prepared by the
consuner or nedical professional. [0032] The L-glucose nonohydrate
descr i[0@32] her ei IThleaSgltuhBe enpiohydrate deaurited aere@ s the enpitich Bhid2 Qs O,

L- d ucose nohydr a nprlses roximately 36.36 %c 0 7.12_%
hydr og&frsH Hahly - 55061 wﬁmwgﬂﬁﬁt@&oa@ﬂ@wpwmﬁe 3@)6 a7 13he
L- 9'U@Q%ﬁm%@&?ﬁﬂ@ﬁ@%?9@6§w§ﬂ,ﬁééﬁ&iﬁﬁ§§6%% 19810 (359331 afnem| f%u&ﬁé L- gl ucose

monohydr at e“has an aver age nol ecul ar wei ght of about 198. 17115 g/ nol .
[ 0033 mdnvhgdratedrab anler@nimass biel 98-@F13865 ganato Alohy-dhiade menahlydragchasranzed by an

X-ray powder diffraction P ern aving one or nore characteristic
peaks ? Paﬁﬁgﬁfxghﬁﬁeu%£85%xT E%%Pﬁéé 9. 78, about 20.24, and about 28.36
+ 0.2 gf rees 2 I n anpot.her enbodi nent, the L-glucose nnnohydrate exhibits

peaks [993X wo or P%elabocilﬁ@nhﬂtﬁleﬁ%ﬁ?aemhv%a&éé chyrpctgriged by'an X-ray

powder diffraction (XRPD) pattern having one or more characteristic peaks at about 9.24, about
18.46, about 19.78, about 20.24, and about 28.36 + 0.2 degrees 20. In another embodiment, the
L-glucose monohydrate exhibits peaks at two or more of the aforementioned values. In yet
another embodiment, the L-glucose monohydrate exhibits peaks at three or more of the
aforementioned values. In yet another embodiment, the L-glucose monohydrate exhibits peaks at

four or more of the aforementioned values.

[0034] In a further embodiment, the L-glucose monohydrate is characterized by an X-ray
powder diffraction (XRPD) pattern having characteristic peaks at about 9.24, about 18.46, about
19.78, about 20.24, and about 28.36 + (0.2 degrees 26.

[0035] In another embodiment, the L.-glucose monohydrate is characterized by an X-ray
powder diffraction (XRPD) pattern having one or more characteristic peaks at about 9.24, about
12.78, about 14.60, about 16.48, about 18.46, about 19.32, about 19.78, about 20.24, about
20.56, about 21.70, about 22.84, about 23.50, about 25.52, about 26.56, about 27.62, about
27.84, about 28.36, about 29.40, about 30.80, about 30.98, about 31.22, about 32.38, about
33.44, about 33.82, about 35.24, about 5.72, about 36.96, and about 40.18 + 0.2 degrees 26. In



anot her enbodi nent, the L-glucose nonohydrate exhibits peaks at three or
nore of the aforenentioned values. In yet another enbodi nent, the L-glucose
nonohydr awe 2ewhi4bists peaks at four or nore of the af or ememitisonem3rzas ues.
[0034] In a further enbodi nent, the L-glucose nonohydrate is characterized
by an X-ray powder diffraction (XRPD) pattern having characteristic peaks
at about 9.24, about 18.46, about 19.78, about 20.24, and about 28.36 + 0.2

degr ees . [0035] In anagther nment . .t he | ucose mna drate is
o et erhogybn e ML AR e A ot PR o B ! g one. or
nor e GhaEReh e vhmeP kst AbiRPeMbodnet, 1RA0kcdL méhonddat exhtbi@Peadbut
16. 48, about 18.46, abolUt 19.32, about 19.78, about 20.24, about 20.56,

about three pOmoeefithe aforg@uentiaherdivales, Boyet ahether @8h@Rmenthibat -26B6, about
27.62, abou ut  28. 36 80 about 30. 98,
about 035l Tibis 3G a K3 of meBPGhhe G Reny BREL g, T v 2R3ler 200

5. 72, catvodimed®- R - gﬂf&@s@&@h@hy@@até@x}ﬁbl@s pealegrfeRSor2hdre bhaRaEhemesidHedi MENt |
t he L-gl ucose nDnohydrate exhi bits peaks at two or nore of the

af or erréhies.dpaet apgthee smbpdimpat, thinloghispseappiradiyaeasn exhibies peaky ajcbs® MYRGAydr at e
eXth%ﬂémﬁg%ﬁ%ﬂéﬁ?£@#ﬁ§ or nore of the aforenmentioned values. In yet

anot her e L- glucose nonohydr at e exhi bits peaks at four or

o TS 2 CABTRAN QIR Lt RO IRD TP T

yet anetvaer dieideeidh f(fKRPD) tpbn@erhhghug eB&adteialyRaRE £ aBEitidN4, SbHRARTSkbowk X or
nore of the aforenentioned val ues [0036] |In another enbodlnent t he

Lol ud6db. domeRy i ateut 5 éhaboet 22 el O, S0omEgD Bovitent 1T et on
XRP t 78,
O e R e e A e SR L T

20. 24 28a860atiou2 09 56,, ababolﬂ 82 hbdt, 30130 bbou2 31 82, 3R uborr 3350, athi®(38.825. 52,
about 26.56, about 62, about 27.84, about 28.36, about 29.40, about
30. 80 3baloiit243aba 35&80%]10“3%6 90 and abays 40gi§s%0-25821#8s 2apout 33. 82, about

35. 24, about 35.72, about 36.96, and about 40.18 + 0.2 degrees 2. [0037] In
a fur t[%’ﬂ]enbodﬂﬂérﬁvrthetrﬁmbpdlgmq%éh@Lﬁbmm@mlwd@émca@éoecqham@méed bedn by an

X1y POl blef G P AePA LBLA BN S, ARG Al MR Shown in Figure 1.

[0038] With respect to the term "substantially," one skilled in the art would understand
that the relative intensities of the peaks can vary, depending upon the sample preparation
technique, the sample mounting procedure and the particular instrument employed. Moreover,
instrument variation and other factors can affect the 20 values. Therefore, the XRPD peak

assignments can vary by plus or minus about 0.2 degrees 26.

[0039] The L-glucose monohydrate can be substantially free (e.g., contain 3% or less, 2%
or less, 1% or less, 0.5% or less or 0.2% or less, based on the total amount of glucose by weight)
or free from D-glucose and/or D-glucose monohydrate. The L-glucose monohydrate can also be
substantially free or free from other impurities as other L-Sugars or D-sugars. In one
embodiment, the L-glucose monohydrate is at least about 99% pure, such as at about least 99.9%,
at least about 99.99% or at least about 99.999% pure, based on the total amount of sugars

present.

[0040] In one embodiment, the specific optical rotation of the L-glucose monohydrate is
about -52.5 to about -53.3 degrees, calculated with reference to anhydrous L-glucose. The

specific optical rotation can be calculated according to the following procedure. L-Glucose
8



[0038] Wth respect to the term"substantially,” one skilled in the art
woul d understand that the relative intensities of the peaks can vary,
dependi ngwopon/thesisanpl e preparati on techni que, the sampiraSau0/057208)
procedure and the particul ar instrunment enployed. Moreover, instrunent
variation and other factors can affect the 2Qual ues. Therefore, the XRPD
peak assignnents can vary by plus or m nus about 0.2 degrees 2Q [0039] The

L- gl ucose noh ubstanti.al | e ont ai n SfV or |ess,
SoR or HaCLYai o e Nhed el whbelsul i S migoRuReRR ™ ot o
amuntanBfior3h HAASEs @ﬂut&@i&i‘&&luﬁ% of 166€ nfl! With Be 9 HEQSE pBNH{Aled Ry UTO R
nonohydrate. The L-gl ucose nonohydrate can al so be substantially free or

free fsr)blnrp@pﬁérglucmmpmle@raa@ isgidded 0.2 r@ugéﬁl@ d@lmte@asrug@n@ solptiorp éis

oo psititba ot [ukogi SRR ERERRY LA CabaBbi afio%ia RRRH 10 RGeSty o e

based viHicH fige et @lutmay Alrthef dﬁﬁt&ﬂﬁv&h@l@qsﬁéa tripBPdiotillddw aBeroeadEth&BN100 t he
specific optical rotation of the L-glucose nonohydrate is about -52.5 to

about MI53. 3 degrees, calculated with reference to anhydrous L-glucose. The
specific optical rotation can be cal culated according to the foll ow ng
procedd4] L-Q duos@mmh@chmnat@l(gmcegﬁ)e menofiydrats] disdosed hdesin loasiazet afri pl y

vor umsh 5P OGR! anar RS & of 1 1Y QR o e RERebR R on of

L- gl ugas of EREAMYSH it iegiuSoRAR@DdhYdrAteTh 100 nilhef WhieHhteXh @RBNicAsts®butIzoN. This
solution of L-glucose nonohydrate and dilute anmonia is allowed to stand

for 3@himi awthgrembodimak the rase @ﬁrrbssgblt@mﬁh glacopgmopelydyate it £Q0 Lt
de-ionjzed, 5§ bpl; sfv_atq{eﬁ hibdue9e %ly %& é fith osegh]ﬁ&%) tﬁ@- atd S04 &L Jti%n?o?e

enbodi nent ucose no er€in as ara
di SSOILLglumf: Irﬂbnﬂ)ﬂﬁﬂrﬁﬂe 1mf10®vﬁtLeasf \aziter225 20CCaf agleadt @bt 30puiin. 1iBa gilifurthet N a
further enbodi nent, rate of dissolution of L- ?I ucose rmngﬁédrate in 100

nL of SHPedimet. tbﬂsw@@ﬁ %lssgﬂuqO@é)étL Swrsse megolydi in 190 mhdtiveieraiBedt-riedt, the
rat e qéas%b%%%l; gﬂﬂl Ofn é-yéllsﬂﬁ?ﬁﬁhép%ﬁﬂ)@%gﬁ&ﬁ ggé %té@pdlmollﬁgn\@i?i%(%%25 0C s

at | east about In a yet fur ment r at

di ssolmdnobpdafe 1h-1@() udosewaenatPpdiCais @t least ldOutrd gihimdn eryeatnofer 0OC i s at

| east a 2 1tme?f1t tﬂé glitenbf ciig]so?utlso%lolf IL ghlljcrotsg monohydrate in 100 mL of water at 25 °C is at
least about 91 g/min. However, the disclosed L-glucose monohydrate can have any rate of
dissolution from at least about 18 g/min. to at least about 91 g/min. Non-limiting examples of
rates include at least about 18 g/min., at least about 19 g/min., at least about 20 g/min., at least
about 21 g/min., at least about 22 g/min., at least about 23 g/min., at least about 24 g/min., at
least about 25 g/min., at least about 26 g/min., at least about 27 g/min., at least about 28 g/min.,
at least about 29 g/min., at least about 30 g/min., at least about 31 g/min., at least about 32
g/min., at least about 33 g/min., at least about 34 g/min., at least about 35 g/min., at least about
36 g/min., at least about 37 g/min., at least about 38 g/min., at least about 39 g/min., at least
about 40 g/min., at least about 41 g/min., at least about 42 g/min., at least about 43 g/min., at
least about 44 g/min., at least about 45 g/min., at least about 46 g/min., at least about 47 g/min.,
at least about 48 g/min., at least about 49 g/min., at least about 50 g/min., at least about 51
g/min., at least about 52 g/min., at least about 53 g/min., at least about 54 g/min., at least about
55 g/min., at least about 56 g/min., at least about 57 g/min., at least about 58 g/min., at least
about 59 g/min., at least about 60 g/min., at least about 61 g/min., at least about 62 g/min., at

least about 63 g/min., at least about 64 g/min., at least about 65 g/min., at least about 66 g/min.,
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enbodi nent, the rate of dissolution of L-glucose nonohydrate in 100 nL of
water at 25 0Cis at |east about 45.5 g/mn. In a yet still further

enbodi mrerwQ 20tvei4nmie of di ssol ution of L-glucose nonohy@catus2e10/030208 nl of
water at 25 0OCis at |east about 60 g/mn. In a yet another enbodi nent, the
rate of dissolution of L-glucose nonohydrate in 100 nL of water at 25 0Cis
at | east about 9 1 g/mn. Hovvever t he di scl osed L-glucose m)nohydrate can

about 1R GPRICET KRE s My BaRBs Sorey bt Prariber et o8t Thbout 18

g/ m n. /mﬁ‘lt ak%%ab%@@"-‘lt /. Qétrlbaﬂst abdt 7Q%¢fﬁltn abRuit a%Qutgf /ﬂnn Alledseasfut about
21g at | east about g/mn., at |east about g/mn., at |east

about 724ghgtrm'aﬁleastaaboué%ég/rraboaﬁle@sa@uhmg/mmt altb@sttababtomg/zm gatrﬁeast at

| east ast. ab 2 / t / mn.

L e BB i Tkt gt 18 Bhlin SRe FBou 8P inun. A 16§00 BROYnig 10055

9/ M N.leasBibdue8B b/nARQ it 1633 aBOHITISH. g/mad., dt @St abdOsY g@ﬁn 9htTeske ab@e 8b@astn ,about
5 g/mn., at |least about 36 g¢/mn., at |east about 37 g/mn., at | east

about aglpag/ahpys, 86 ghein. e%té@asaﬁwt 8%g/r@mmahleastaboutegﬁsa/mabo%tleamb@pwﬁh at
| t t L0 43 g/
cast ALk UL oo, REL aERRUS Rl e o1 YRR39/

g/ m N fracébndl ealst 1rath®5uﬁange718glsﬂiicbnterr@ﬁatd:dadsﬁexablplﬁ, adiBaghbout 25. 7ag/mlieast about

49 g/ mn., at |east about 50%%/m n at least about 5 1 g/mn., at |east
about lepst gonf #1156 gmine g4 atlgpabeys 73 23i¢min. ot | east about 54 g/min., at

| east about 55 g/mn., at |east about 56 g/mn., at |east about 57 g/ mn.,
at | east about 58 g/m' n., at |east about 59 g/m' n., at |east about 60

g/ i nSyngesis ghb+SUgRBUt 6 1 g/nin., at |east about 62 g/min., at |east about
63 g/m n., at |east about 64 g/m n. at | east about 65 g/m n. at | east
about [8®#24/ ni n. Many lesuparsaie gemererelhi available of eanshe pippsiied BBMGIMeHH knovwn

| east £ t 1 g/mn.
a1 DR P 90 el U S PRl AR s TP B B84 pRPL ANt

g/ m n.4,718t4065e4815 Abilwt,8377531§/ #1900,667t4,9396304; 4196046764,9701302; and5,00€4384, about
77 g/mn., at least about 78 g/mn., at |east about 79 g/mn., at |east
about vguchyprgial incozporpigd by r%fsf?afe @erimgfpmhﬁlr teaghings gk}-Sugo RFCPEtigNtY n. | at

| east about 83 g/mn., at |east about 84 g/mn., at |east about 85 g/m n.
at | ed4¢4 3e1bout edpiwing pé&cedleragf:andmwpd STPIGPHE h-gluggse moashydinig irongs

g/mn t ?eb / o bout
and atSO]]l €as Egﬁ} 3‘1{% é?rcg JH nﬁéeljf ﬁg%ﬁhyﬁp()%?“r% ‘iogona La? BCAS?%% Pléi
r ange obgi@ddseons ahewp |camﬁ£érc1ﬁlq1ro&>mﬁml|abora&try k@&S}brepﬁI@mﬂin. 2or dxapipre, , at
source of L-glucose can be obtained by modification of the procedure of Isbell, H.S., er al.,
“Synthesis of D-Glucose-1-C'* and D-Mannose-1-C'*” Journal of Research of the National

Bureau of Standards 48:3 pg. 163-171 (1952) include herein by reference in its entirety.

[0044] In one embodiment, the process comprises (a) adding L-glucose to water, heating
the resulting mixture under reduce pressure to form a solution, and (b) cooling the resulting

solution to induce crystallization, and optionally adding an organic solvent, such as ethanol.

[0045] In another embodiment, the process comprises: a) dispersing an amount from
about 0.9 moles per liter to about 1.5 moles per liter of a source of L-glucose in water at a
temperature of from about 55 °C to not more than about 65 °C at a reduced pressure of at least
about 700 mm Hg less than atmospheric pressure, reducing the amount of water present such that
the amount of water present is from about 28% to about 30% by weight of the solution, and

heating the dispersion to a temperature of from about 80 °C to about 82 °C to form a solution;
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| east about 44.56 g/mn., and at |east about 73.22 g/mn. Synthesis of

L- Sugars [0042] Many L-sugars are conmmercially avail able or can be prepared
by met hoowolknovea1ism t he art. See, for exanple, U S. Pat @of/uses10/0372880, 618;
3,677,818; 4,471,114; 4,581,447; 4,718,405; 4,815, 445; 4,837, 315;

4,900, 667; 4,939, 304; 4,959,467; 4,970,302; and 5, 000, 794, which are all

i ncorporated by reference herein for their teachings of L-sugar

L oF GBa b Rlshyls S BB AR oo AP Bog: PRt ShLic & B the

co mrc?}s@dlliz?a%ﬁf%%& dooBh 8RS8 Ming NEir- 1o MERRRLERRS B8NPl PeeC {6 Bu

known commerci al process or |aboratory scal e preparation. For exanple, a
sour c800€, hndyhdddesan yaourie! othnrd! e iblromedipht 4aniloef afianohte ghooczodref of

Isbell,. HS et al.,."Synthesis.of D d ucose-1:-C 14 an Vannose- 1- C14"
Jour naaBp s sbim B soePHa T D g Bt ST e Al g Tea” 171

(1952) include herein by reference in its entirety. [0044] |In _qne
enbodi[ﬂ‘#e , t heq’bﬁgﬁfg%% cEpRiireabdhq Liplucgss rﬁanihyér%%@%@eﬁf Bl weR 833 15 heat i ng
the repubhdiRIsdThetd W £ritEEtep RJUCe pressure to forma solution, and (b)
cooling the'resulting solution to induce crystallization, and optionally

addi n or gani . C th . . Lent
e pAMBR 2" D5 pRELHBBIngh L8P B TENEL | AR 0 BRRL L epRTE:
| it er waeralbouwtmber&turendfdsonpebodt 56 EC tohoamsmithaeataiut 65 §C wodseecduredptessurat a

tenperature of fromabout 55 0C to no re than about 65 OC at .a reduced

pressﬁ'@r g pegsit St daset et?éﬁrpalll&%%ﬁwaﬁﬁa? SRh&N eandeeitifed,

reduciyngatdd&r ﬁmﬁwﬁr@&eggﬁc%iﬁégé}&?ﬁg RpeSHC b rdliRins LR8It RimWRR! TIRY esent
0

is fromabout 28%to about by wei ght of the solution, and heating the
di sperfimiabinrghgose comnparativu isirah abowrd. ahbiptabgat HM. tiwombeonbodmedCtheo f orm a

sol ution; and.b). cool in luti a. temperature of from about. 50 0C
Do bR RRSaR! 3 e S A g 3 ot FPRRE ARy e e iition iy,
sl ur r rdn®aboult sITBaVIad Wb&ut afo f1r om about 25 0C to about 30 0C, and addi ng an
anount of ethanol that is fromabout 4.5 nL of ethanol to about 5 nmlL of

et hanqpo4agr 9r amrfsotatigh BPE%ﬁJcQEé&%rb%esﬁrﬂeH oP Bg&té@ﬁnd@reﬁ%é@ ﬂré&hf‘éc\fé’l%fe
nonohydrate. [0046] In a further enbodi ment, tThe L-glucose nonohydrate

f or medeatmgsaasprs( Ohcd the oplid basdieky dissabved, gk fiormalafoy cammcregsethie tahperature to
less than about 65 °C to begin adjusting the amount of water present in the solution. The
formulator, knowing the original concentration of the L-glucose, can determine the concentration
of the heated solution by collecting or otherwise determining the amount of water removed under
reduced pressure. The amount of water present in the solution is reduced to an amount from
about 28% by weight to about 30% by weight of the solution. The resulting slurry is then heated
to a temperature of from about 80 °C to about 82 °C and held until all of the L-glucose has

dissolved.

[0049] Because the source of L-glucose used for this step can have larger or smaller
crystal sizes, the slurry that can be heated to a temperature of from about 80 °C to about §2 °C
should be stirred or agitated at that temperature range for a greater or lesser amount of time. The
formulator can allow the solution to stir for a longer period of time provide the amount of water
present remains in the range of from about 28% by weight to about 30% by weight of the

solution.

[0050] In one embodiment of step (b), the solution resulting from step (a) is gradually
cooled to a temperature of from about 50 °C to about 55 °C with continued agitation while

11



[0047] In one enbodinent, in step (a), L-glucose is dissolved, dispersed,
or suspended in water at a tenperature of fromabout 55 0OC to not nore than
about 65 WQ20rd@i7sneduced pressure. The reduced pressur @Cirajsatiologrss about
700 mMm Hg | ess than atnospheric, but can be adjusted upwards or downward
dependi ng upon the specific conditions available to the fornmulator. The
final L-glucose concentration is fromabout 3.5 Mto about 4 M In one
enbodi nent, the concentration.is frgm about 3.77 Mto about 3.89 M |

oot NGB ARG HEHE - SR R o FORSUerstsa Hbtsttpeg s i hedbegena o m

[ 0048]crykfifi 2@bH bk GRs. Wnck <8y sHERSG ok BBIRE (B (RS i9Tovrdbd &f LAnpBHGIr beduced
pressure while heating occurs. Once the solid has been dissolved, the

f or nulfeanpabawdS "G de ebed 3DRE. Inconseamatiodiraentothf éymul Hencaalindice §8ysodlizapionegi n
adj usting.the ampunt of water present in the soluti he r mul at.or ,
enon 1 PRl - Bluet B GBS pibuh et SR tiie® Yo Tl B0 TR AR
concenhkd aflutwh tofselfgcibgat ed sol ution by collecting or otherw se determ ning
t he amount of water renoved under reduced pressure. The anount of water

presenposr the 3RkiHHeLBmMbSILRAUCEHaRS cANbARRIA o IHARARAYS ciB}eby Weight to
about 30% by weight of the solution. The resulting slurry is then heated to

a t enpeystalligagionf THer appouab olieth8®1 8@ladas. dboverange, ol mradiotied. 2 minefi dthamlol toof  t he

L- gl i | ved. [0049], B : f L-gl df
thi's S0 0h RaTESLBYarEp kP o yLish CSEE g Bl G HEE " can be
heat eglicds@ad LWPEHAuE Erodi a brRBIsalEm &t 8CethtnAbOtHIcBAebpsh@p hétuble

stirred or agitated at that tenperature range for a greater or |esser.
amountmasp of Lghicosrentergignnioaitay (ap ior axanepletindhasestse vhergin gnhyeiqus L.alucpse snger

perio L vide . nt o - rese [ j 0. ge of
From S50t DES By RibAGH 1F SRR SobBh Sl Rt RET SR kS b BEET T
one enri®hilofrethaadl Sdr@pang by anHydsous ol dlidosa inigsdly diksodyellrioBiep (®pThagthiusol is
gradual |y cooled to a_tenperature of from about 50 OC to_about 55 0OC with

cont i rRgéd Agny &F BRC ARy eiesf eaAfien cbreaskyiomaggniays eomtaln floweveas ther t he
sol ut 'f&%ﬁl%?%sadragti the FRUBRIRA L dhdndl J&ein? rh B A%k atiir?)féc)’d&i:ﬂglhg' zati on

begi ns. Once cryst I zation begins, the sofution is
t enpercatditienpEqdipmemtaboddsir2d cl§@at ozabout 30 OC. I n one enbodi nent, the
formul ator can induce crystallization

[0052] After allowing crystallization to occur, the solid that forms can be isolated in a

further step (c). The formulator can use any means available for obtaining the crystals, for
example, vacuum filtration, centrifugation, and the like. Once isolated the crystals may be
washed with one-tenth the amount of ethanol used to further nucleation, for example, from about

0.45 mL of ethanol to about 0.5 mL of ethanol per gram of L-glucose used in step (a).

[0053] The obtained crystal can then be dried under a vacuum of, for example, at least
about 650 mm Hg at a temperature of from about 15 °C to about 20 °C, however, the formulator

can adjust the vacuum and temperature to provide approximately equivalent conditions.

Compositions Containing L-Sugars

[0054] In an additional aspect, the present invention relates to compositions comprising
L-sugars (such as compositions comprising L-glucose monohydrate). These compositions are

preferably pharmaceutical compositions.

[0055] In one aspect, the compositions comprise: a) at least about 10% by weight of L-

glucose monohydrate; and b) one or more adjunct ingredients. Compositions according to this
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by addi ng crystals of L-glucose nonohydrate. In another enbodi nent, the
formul ator can allow the solution to self nucleate. [0051] In further
enbodi nerwe,208¢taarsel can be added to the sol ution to eniremars2010/037298
crystallization. The anmpbunt of ethanol added is, for exanple, from about
4.5 nL of ethanol to about 5 nL of ethanol per gram of L-glucose used in
step (a). For processes that introduce Lglucose as a wet m xture froma

rocess, this anmpunt of ethanol is ca]cul ate on t ct ual ss of
P o e et S coTRe Ay ot dar s gr Igstaora 0% aBoH0dAhS fah ho

anhy dr@usy -l WeS ok 8931985, 38 ofehRr B ¥etdh8f MBLRbIAhohdhydlRP (@), one
enbodi nent” of the disclosed process utilizes about 4.8 nL of ethanol per

gram hydr oys ols GhHSRRENL, HeldoR]do¥itidhs Sah t RaStt®Bud % by WeidH Bpnol is
addedqg(t)%zny rateot%at a‘ﬁﬁﬁo&sﬂ*“’or" orlrtrlat?on %%Qr?eara yal hgﬁ%nggﬁéﬁ%rystal S.
Howev eflycoschmohatrytiudtatiorn anatheactapedimbet, thatconpbsiadol ¢angprisefat Ehstabolt 108 any

rate that .is conpatible with the conditiagns, equipnent, .or desired crystal
si ze. tbP/O’(f’é&‘}t Oiﬁrg‘:‘coé?lm@w) Y@F;&?t%ﬁuﬂ Zd&tt 1@81(%0‘%@6?{@?%0@&0?}?1’%% formns
can bgedspmloat e5bivy vieibrdr s ohbhydrd eInf LA Q enfRRAHSR, @RY MEANS
avai l abl e for obtaining the crystals,” for exanple, vacuumfiltration,

cent r icbmgasitions, coaist helehitkbout@feby weoight el -ghicossryendhlydrapmyn beetdaghed wit h
one-tenth .t he unt of . et hanol. used f r nucl eatiqgn, for exanple,

£r om SHbde AR Hotp R BPRp s itul R B NIENER S et ot armof

L- gl ugRsRhyGatt. iMa &ir@Rr é@bodilneRS e cORfosiibAl Ak s leatt 263 d09E Py height | ed
under a vacuumof, for exanple, at |east about 650 mm Hg at a tenperature

of fr onlabengse OO dye dpsuethooerpiendimeite thercompreitipay mﬂlmssrat keast abefjtust t he
Conpose he CEun Bl o™ LB AR, BEBITARUS- L, B URLATGu S0 AL

pr esendast aBoandIBroyrediglites 1t Duaesepoabkydras, o apdmsie,ng ldastsibgar $0.9%uatieas
conpositions conprising L-glucose nonohydrate). These conpositions are

or of oRBRYOIOLF ReRdE ot O ANAEito BHEN | BOSHT MIaToBFE Espect , t he

conposi tions conprise: a) at |east about 10% by weight of Lglucose

monohy 8%t e; andn Bydibpeal @pnhivriEngefamides the geappstens conphipoahat dfs abewor di ng

;gofj[‘iz%%?ggt})s gg,taa%gg& o,; %%ﬁ{ 3 VR K8, ab Qe 78X 38R, Abol@RB LabBRPHI% L%t
11%, about 12%, about 13%, about 14%, about 15%, about 16%, about 17%, about 18%, about
19%, about 20%, about 21%, about 22%, about 23%, about 24%, about 25%, about 26%, about
27%, about 28%, about 29%, about 30%, about 31%, about 32%, about 33%, about 34%, about
35%, about 36%, about 37%, about 38%, about 39%, about 40%, about 41%, about 42%, about
43%, about 44%, about 45%, about 46%, about 47%, about 48%, about 49%, about 50%, about
51%, about 52%, about 53%, about 54%, about 55%, about 56%, about 57%, about 58%, about
59%, about 60%, about 61%, about 62%, about 63%, about 64%, about 65%, about 66%, about
67%, about 68%, about 69%, about 70%, about 71%, about 72%, about 73%, about 74%, about
75%, about 76%, about 77%, about 78%, about 79%, about 80%, about §1%, about 82%, about
83%, about 84%, about 85%, about 86%, about 87%, about 88%, about 89%, about 90%, about
91%, about 92%, about 93%, about 94%, about 95%, about 96%, about 97%, about 98%, about
99%, about 99.9%, about 99.99% or about 99.999% by weight L-glucose monohydrate, where
any of the stated values can form an upper or lower endpoint of a range. In addition, any

fractional value in this range is also contemplated, for example, about 0.1%, about 4.5%, about

25.7%, about 44.56%, and about 99.98%.
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40% up to at | east about 99.999% or greater by weight of L-glucose
nonohydrate. [0056] In one enbodi nent, the conpositions conprise at |east
about 50%byowei4gist of Lgl ucose nonohydrate. | n a anot hecTarsbadiosens, t he
conpositions conprise at |east about 70% by wei ght of L-glucose
nonohydrate. In a further enbodi nent, the conpositions conprise at |east
about 75% by wei ght of L-glucose nonohydrate. In a still further

enbodi , the _conpositions conprise.at | east aboyt 80% by wei ght of
o BB ono R AP Poj Hom ree R R rris heyranAEREd TR gt LRtBEIT T SHE

conpr iaiRydbud ©8RkoRPIHE c&RIGsAYoNMRh&H pRicdiadb HERS B ARAABYSH RUIBO hiDoR
further ‘enbodi nent, the conpositions conprise at |east about 90% by wei ght

of L- gtatwreeas ifombhyidrstabout|1§ gamot. hien fetheo dintrediment, itlee ratenqfeliispiuping ofbnpri se

| b %.b i ah f L-aql h . nmbodi ,
The o atlostPRhom Al ontEln it coflpolrs H HERS BRI ROEARE B 14PN o ERRIEES™

nmonohydrataeleaft@boetcd@hen. [RhndtBaSimtddaHént XBe 3% obllist@@sdn GROEILCA8. 99% or at
| east about 99.999% by wei ght L-gl ucose nonohydrate. [0057] In additional

non- | iMANOhKFaCOMRAEEE EHBPAWHISIEVE R 638 OE tlyhiliten BB mL ebyatshefdd 209t About

about tbasti 6 Rk, 4 B s ifbaBBRHt e Ao Bl B S0 b0t
17% ahaohydi@8gcoatainihg ¢Q%porrhoUiave A Yate abaltbiRtin 180 onltl oPRHer aRSAC A3

about 249% about 25% about 26% about 27% about 28% about 29% about
30% atotibonydh g@%uﬁn i} fughey rmbpslyment b ratg ablisspheign efdoglucdssut 369

about r%hy@tla%%n%%%’lg ahq ngﬁ%%av@g?ﬂé gﬁ@&fﬁbiﬂgﬂﬂtl gg:h%l oPRAL 2H2%C GRpUt

43% about " 44% about™ 45% out 46% out 47% out 48% about 49%
about 1&0B84boabéud ghids ImbpettstiB ZofthealoobodindHt, thdouwr ofsé Kplwtoowt L.gH8osabout

56% abou 7% about 58% aboyt 59% aboyt, .60% out 61% ahqut., 62%
ot Ty GHE coRBmhe Sptrreaas S el SbadsbiiRdh DB obfat Aamvic Sa:
69% abRuAbo(P0 oARRUL alyctan&ROWM AN e D@ katd 3P4is@litn 4% 1uekeut 75%
about 76% aboufg 77% about 78% about 79% about 80% about 81% about

82% abwnehy@3tcoatrmning savpongbtstavgByate abenlubiBaom 180 oult oBFHer atb’duiC 8814
about 18a%g/ban§ t/gl(r)l% about 91% about 92% about 93% about 94% about
95% about 969, 2AP0ut 97% about 98% about 99% about 99.9% about 99.99%

or ab?8659?9' 999%31 ?Xrthvf\:l?ie Egdilﬁ{e%{s?ggnﬁgosﬂ?or}g rgigsdcrrl E:g her\éﬂlecrarel have any rate of
dissolution from at least about 18 g/min. to at least about 91 g/min. Non-limiting examples of
rates include at least about 18 g/min., at least about 19 g/min., at least about 20 g/min., at least
about 21 g/min., at least about 22 g/min., at least about 23 g/min., at least about 24 g/min., at
least about 25 g/min., at least about 26 g/min., at least about 27 g/min., at least about 28 g/min.,
at least about 29 g/min., at least about 30 g/min., at least about 31 g/min., at least about 332
g/min., at least about 33 g/min., at least about 34 g/min., at least about 35 g/min., at least about
36 g/min., at least about 37 g/min., at least about 38 g/min., at least about 39 g/min., at least
about 40 g/min., at least about 41 g/min., at least about 42 g/min., at least about 43 g/min., at
least about 44 g/min., at least about 45 g/min., at least about 46 g/min., at least about 47 g/min.,
at least about 48 g/min., at least about 49 g/min., at least about 50 g/min., at least about 51
g/min., at least about 52 g/min., at least about 53 g/min., at least about 54 g/min., at least about
55 g/min., at least about 56 g/min., at least about 57 g/min., at least about 58 g/min., at least
about 59 g/min., at least about 60 g/min., at least about 61 g/min., at least about 62 g/min., at
least about 63 g/min., at least about 64 g/min., at least about 65 g/min., at least about 66 g/min.,
at least about 67 g/min., at least about 68 g/min., at least about 69 g/min., at least about 70
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any of the stated values can form an upper or |ower endpoint of a range. In
addition, any fractional value in this range is also contenplated, for
exanpl e, wbaoto/B17Y about 4.5% about 25.7% about 44. P6FGUSamd/0at20%1t

99. 98% [ 0058] The conpositions described herein have an increased rate of

di ssol ution versus anhydrous L-glucose. The conpositions enconpassed have a
rate of dissolution in 100 nL of water at 25 OC of at |east about 18 g/ mn.

In a further di the rate of solut f | ucose n drate
bont iy A O Have S Pt St 7Lahatn 1 [P Rough SIEoSsaEREIt “be oc
of at 7|49g¢1§dn AUkt a%%uWS’%/'ﬂnn' R 1BRQhh: 78@1%9{1’1' e Meast bBE ‘f?ﬁ‘g/ﬁnﬂ’f atdk&gol ution

of L-gl ucose nonohydrate contai ni ng component’s have a rate of solubility in
100 miabett Afeg/min. gt 126t GOubTY atmiheasleasilobert 896/ miny at leastrabszuy%lt giint Mer

enbodi me f ti,on of ,L-gluc noh t |n|ng
conponont wouk b2 elifhaellest B3 thisrflhy Y i So Ml aviehd BB S g,

| east aakasttabdtt I grinn., dthedt Sdut B7 fgumhhaf le@4TRAB6t BB/ mir. n@ 128 £oaf 89

di ssol ution of L- glucose nonohydr at e cont ai ni ng conponents have a rate of

sol ubig/miny at Feagtodror g/ migs afrledst abomt gl afleast A 81 2apwuvhas aBygfthen. I n a
yet Stsl éd \talﬁ{ets Q?ﬁ fo?Hpﬂldﬁé%%pgr IO%F e Ibﬁlt 8% ‘jel 2@ OIITnLétthl%Bi %nyl'freg:ltluﬁ%%glur%}n of

monohydrat e contal nin nts ve ara

wat er tlafs rafye 0Calod c@rtterhpla&tl fabexttim@e, ayleustabohn2:7 gemnalaolebﬂrabeumacﬁment t he
rate of dissolution of L- Iucose nonohydr at e cont ai ni ng conponents have a
rate &MUp|ahgiaf lepst apputy] /M- wat er at 25 OC of at |east about 9 1 g/nin.
[0059] In further enbodi ments, conpositions described herein can have any
rate ¢9068lssol utTihemlischased eempasifaans shipe@muBseNgion Mareadipngtangiediaio By 9 1

Peast ol gl s HRHR Eheleal BhfRo S Wil LEASC nBPR YR BOE 0 T
at | easdnohbdrate. 2201@/ mtn)d;lmait tlheaﬂjunahﬁglfedﬁﬁt 1g/afr]1ydrousal gleast Inadnotter 24

g/mn., at |east about 25 | east about 26 g/min,, at_|east about
27 g/ kibodingnt, the adjungs dngre 8ntg}§‘ ﬁﬁﬁ%blhzartorﬂ%tglﬂalé%mwz@ the ﬂ?wabﬂﬂatofméf‘ast

about cégwggélm)ﬁ‘ In %mtlllé?%ﬁ{boaﬁ%htt ta%;cagﬂéplﬁgreidléﬁt claﬁ‘@é ta?f"gﬁl{‘hto gﬁltpghw n.

Ieast ut 33 g | east east ab 35 g/nln

qf mi naovatPe R a%{*ﬁuﬁw %bﬁr%ﬁtaﬁﬂ?ﬁe’%& s ﬁ}?émﬁ&dfht%% bR 7% o

4 1 g/aotdrdingad alpeasts c&bﬁﬂied‘lﬁﬁrdjﬂ ind depeaididgag®h tl@éi)@imtcelb'f 19¢10¢d3e usal in step
(a) of the process described herein, a saccharide impurity, for example, D- or L-arabinose or any
of its forms, D-glucose or any of its forms, D- or L-galactose or any of its forms, D- or L-
galactouronic acid or any of its forms, or any other D- or L-pentose, D- or L-hexose, and the like,

can be present as an adjunct ingredient.

[0062] In a yet still further embodiment, the adjunct ingredient can be ethanol, or any
other suitable processing solvent. Non-limiting examples of solvents that can be an adjunct
ingredient include methanol, ethanol, propanol, iso-propanol, butanol, dioxane, pentane, iso-
pentane, hexane, heptane, octane, isooctane, benzene, nitro-benzene, toluene, and xylene
dichloromethane, chloroform, carbon tetrachloride, 1,1-dichloroethane, 1,2-dichloroethane,
1,1,1-trichloroethane, acetone, methyl ethyl ketone, 3-pentanone, nitromethane, tetrahydrofuran,
acetonitrile, dioxane, N-methyl.-2-pyrrolidone, dimethyl sulfoxide, N,N-dimethylformamide,

N,N-dimethylacetamide, and hexamethylphosphoric triamide.

[0063] In a yet still another embodiment, the adjunct ingredient can be a colorant, non-

limiting examples of which include FD&C Red 3, FD&C Red 40, FD&C Yellow 5, FD&C
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| east about 44 g/mn., at |east about 45 g/mn., at |east about 46 g/mn.,
at | east about 47 g/mn., at |east about 48 g/mn., at |east about 49

g/ mn., avolessmimbout 50 g/mn., at |east about 5 1 g/ mrCm/US2@0/0B2a%t about
52 g/mn., at |east about 53 g/mn., at |east about 54 g/mn., at |east
about 55 g/mn., at |east about 56 g/mn., at |east about 57 g/mn., at
Ieast about 58 g/mn., at |east about 59 g/mn., at |east about 60 g/ mn.,

o i TG t@ﬁc@aﬁttfﬁa&gﬁwaﬁaﬁé&ﬁb@gﬁé S ok e Ko R *opout

66 o/ m open@t Cz!u%%ﬁﬁl eRRIKnoRY PAPMRAExtrt, Afagd, @Q@ﬂéhes‘s&aﬂﬁﬂ’@l rBrllhﬁitlt Bigast
about 69 g/m | east about 70g/mn., at least about 7 1 g/mn., at

| east F&kfo@ndlmlr@l ﬁﬂnra RfaltACeléIS'thram@tPOﬁgﬁagl @iumaisiag, Suaset tY elbotCEz4 g/ mn.,

at Iealstrt azllao Cfn?%}) ! at | east about 76 g/mn., at |east about 77
g/ mn.;, St 1% 8%t APSUE 78 g/mn at | east about 79 g/mn., at Ieast about

80 g/ at | east bout /m n., at Ieast bout 8 / | east
about %4%/ ?n altht Pecéﬁ v O%Bfos@t}% GPMPIISES § a%lFa%B 1@@%}/ WFlﬁh %lat
| east (ahRddse %ﬁ)ngflﬁlrﬂtev alﬁfb)la%ﬁ?&roﬁ‘@ggtucgge % Mirther erBbodi SRSk, @RGekit®ds 9/ m n.

at Ieas about 89 g/mn east about 90 g/mn., at |east about and at
| east aggswding Yo thigaspeet, camemerlwyotaluehéorwaneu aﬁdtasésbmlaﬂlo%oabﬂuaao%pper or

| ower t of e. ddi ny f.ract.i onal vaIu th| range
o5 SBORERRSiP B A7 BFu At B! b4 0 u T SBTTY  SResd Pt Ty

about céfl'eﬁ)%n@ﬁ@balanc@mﬂlyaiouls@%&ﬁco@@out 73.22 g/mn. [0060] The discl osed
conmposi tions can conprise one or nore adjunct ingredients. By "adjunct

ingreqp@ed]” i S MRBML e@bSARRhE e Qiidfls &ln s@@l 1e§sl@%l§btﬁ%of%hl§’§ w\s@h{wt
L- gl ucose nonohydrate. In oné embodi nent, the adj unct i ngredient

anhydrod ughtcogdt moosleydritn andh dtett@tanecrr*@lddtdrmn tL gludvse ddjayet o furthgr embedltnens a

stabll zer mat erial that nsu of the.c 08

- Fuor CHETrRB TS St romrt e AR ABST AgPEby SRR R st MO PR £y
[ 0061 Jbalafc@anttirdud ttgtwos@ R adtimRAbtheifBodiMentl thel BB &t bR QR dmptiSe htS
prepared according to process described herein, and dependlng upon the

sour céeast atLougVi%@yew;gléde |Lrg1@<t0ép moaphystrate lgad fhedwdanse aehydousddelheaseina a
S acchaf 4e.ql MR, Eh?r\elnE,gﬂ? g&rﬁﬁ@% t%tn (%m ft{%é-{llsggat%‘t%aﬂ a%Sut%@aBy V\%E%ht %)?Lf orns,

gl ucose or any ose or an rms, D or
Lgal a@tmg@mbﬁolqmﬁe aiid eigbalhcd drthyHaues, gl@dosany a@fehﬁfrthE} efbodimpetiese, D-

or L-hexose, and the like, can be present as an adjunct ingredient.
compositions can comprise at least about 85% by weight of L-glucose monohydrate and the
balance anhydrous L-glucose. In a further embodiment, the compositions can comprise at least
about 90% by weight of L-glucose monohydrate and the balance anhydrous L-glucose. In another
embodiment, the compositions can comprise at least about 95% by weight of L-glucose
monohydrate and the balance anhydrous L-glucose. In one embodiment of this aspect, the

compositions can comprise at least about 99%, or at least about 99.999% by weight of L-glucose

monohydrate and the balance anhydrous L-glucose.

[0066] Non-limiting examples of amounts of L-glucose monohydrate in the compositions
described herein include about 1%, about 2%, about 3%, about 4%, about 5%, about 6%, about
7%, about 8%, about 9%, about 10%, about 11%, about 12%, about 13%, about 14%, about
15%, about 16%, about 17%, about 18%, about 19%, about 20%, about 21%, about 22%, about
23%, about 24%, about 25%, about 26%, about 27 %, about 28%, about 29%, about 30%, about
31%, about 32%, about 33%, about 34%, about 35%, about 36%, about 37%, about 38%, about
39%, about 40%, about 41%, about 42%, about 43%, about 44%, about 45%, about 46%, about
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[0062] In a yet still further enbodinent, the adjunct ingredient can be

et hanol, or any other suitable processing solvent. Non-limting exanpl es of
sol vent s wbhabiogian7she an adj unct ingredient include methaooluS2@vioaros
propanol , iso-propanol, butanol, dioxane, pentane, isopentane, hexane,

hept ane, octane, isooctane, benzene, nitro-benzene, toluene, and xylene

di chl or onet hane, chloroform carbon tetrachloride, 1, 1- dichloroethane

3. pentdHoRBSutET ShetiHe b DB T abob e APt e bt e S0t

i V- ”Etsh%—‘a@olﬁ)%%) lbslane %, %&RB‘S% aB&iht750%4, dBoutic¥rd, Ybsli RV MbbRIe7BINaH8ut
i V,iV-di met hyl acet am de, and hexanet hyl phosphoric trianm de. [0063] In a yet

Sti : | 63Antbeut 6éﬁib|@b®utéﬁf7o V\Iﬁbm cat. ltahgltt 6 fig ebelitdtho, ebontiHd %a abotddgmtabout ¥
i i E R D& Y
O b APl 27 LB R AbG B B AR TR it bR 3 ARl o

Beet Rogd, aed 30k, aBAa e %, GBE RS NAlabo B3 AR, @B@itCSA%D@BdSﬂtlﬁ@%E&bélﬁ%% Apb@at t o,
Carotenes, Caranel, Brilliant Blue FCF, |ndi gotine, Allura Red A

Er yt hiég%. Akout 3§ abent S04 nbewioNE. abuiIa fo, whput SR7EahoutPafa. rahtzlitr%r% ahwt
Tur ”Erdfgc% %5{9%170 oxﬁ@‘?tﬂ/hﬁfyo&@%@'c%bo&t@@qc%?Bﬁ%g%df’%b‘é&[% %@Féﬁncﬁ EQ | east

about wei gh ucose ‘'nonoh gl ucose.

In f ur919t9®9%e wiher dmgif she aeposuéd @ngome avuppdn@r tawdrRhdpasigatraggen iconpri se

any value, for exanple, at |east about 10% about 20% about 30(3 about 40%
a

up t o additicpcAny fEacHaRal yelug dothinsangeisghto wntempiated dereexapipih pheu Cel %arborhe
correwddbggtﬁy%ng@ou@@ﬁ]gg%o% 3t osege. [0065] In one enbodinent, the

conpositions can conprise at st about 50% by wei ght of L-glucose

m)nOh l]e and 1 Qgrteﬁf?‘l @E&%n?eﬂ&yﬂl QWi I!jsﬁljﬁlscc?e]%gnbedrhe iy ?ﬁ%g}hgfrgﬁlﬂfle ht of

enbod t he "conpositions east

L- gl u(fmlﬁreﬂ@d”ryﬁhrgaheapmleﬁutrdssefobpﬂe@m% aghigoseatisndhygtatcariethud for@irgtd I I

anot her enbadi nent, the conpositi ons can conprise at |east about 75% by
wei ghtcoBpositign (labedn GAmmSHG AR\ ABOWH P @M%@#S%&@C%h@&ﬂé&sone gnbrdbuents| n a

still t, C about 80%
by Weltlfle'ﬁft(om fatog%gggfeg@%acomsﬁﬁmg}d&&@L {led<@ MR, I'Illh ?dr% ﬂnﬁQﬁ

nono rate and the bal ance anhydrous L-glucose. In a
yet f uommesltleMrﬂ@nt trartshertgbinposaineo thsit d@rconpnptins eevatts teeastixtaleait- 85% by

wei ghtgh?cfosel_m no Cy%?aete nd an%gﬁo%ts% Qc%s;[: he

[0068] In one embodiment, the amount of anhydrous L.-glucose present in the
composition is not primary to the performance (i.e., the rate of dissolution of the composition)
due to one or more factors. For example, the final concentration of an aqueous solution of the
composition is such that the rate of dissolution of the anhydrous L-glucose is not a limiting
factor. An example of this is the circumstance wherein the mixture of L-glucose monohydrate
and anhydrous L-glucose is formulated with a material that has a higher rate of dissolution. In
some instances, the mixture can be formulated with another ingredient that has greater heat of

solution, i.e., AH > 19 kJ/mol, thereby requiring warming of the admixture.

[0069] In another aspect, disclosed are compositions for use in colonic cleansing,
comprising: a) from about 0.01% to about 99.99% by weight of an active component,
comprising: i) from about 0.001% to about 99.999% by weight of L-glucose monohydrate; and
i1) from about 0.001% to about 99.999% by weight of anhydrous L-glucose; and b) the balance

adjunct ingredients.
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bal ance anhydrous L-glucose. In a further enbodi ment, the conpositions can
conprise at |east about 90% by wei ght of L-glucose nonohydrate and the

bal ance awmbydroogs7sl- gl ucose. | n anot her enbodi ment, thePCOsesioN3TOE can
conprise at | east about 95% by wei ght of L-glucose nonohydrate and the

bal ance anhydrous L-glucose. In one enbodi nent of this aspect, the
conpositions can conprise at |east about 99@6 or at |east about 99.999% by

meigh L- gl ucpose _nono rate and the bal ance anhydr.ou | uc 0066]
Non 1 00101 ng Cex anBIier BROYHSEhL L DR Lokt BESeIO A RBRYHEGE o e ahg Fative
conpogp ﬁ degfﬂ?&h heshe baries & dvdat 9gleoa g%elétﬁofﬁt?%ﬁve?c&nﬁﬁémt 3% about
4% abou about 6% about 7% about 8% about 9% about 10% about 11%

about cmmsmgmrome%ouaa@m%mw@ow@&@%% weilghtef I1gltosstporrohychdge; absbut
R T A T A e e N o A

31% abpmbpﬁ Qlieazout 33@6 about 34% about 35% about 36@6 about 37%
about 38% about 39% about 40% about 41% about 42% about 43% about

44% qbeml 45% RPoULlivA&IHpaRAk!A [R]1aaR W thid8Hec@PAldin AR ARG 50% about
51% about 52% about 53% about 54% about 55% about 56% about 57%

about iEgedicatbaretnds Qﬁowabouutdem%d tadhaut c@obcleairang o6l2%4tivaotititys 2%suabout
64% ou 9% ut 67W ut 68% 9% about 70%
ot ?%%Ju%%e&tﬁf f%# e R, 20 RordR B lISD oo 00 bt
7% 78% t 79Y% about 80% bout 81% about %. about 83%
Lo THBHY 10 iR Babion i fep als ol Ay luigh R VB8 aReREo0s snent

90% %Q&?bmaéﬁ/@ ha"i‘fgglhttghg%%bl QH Rva%f’%or é le IGuRRQ YA wIRY0f ABRLEbCEE %
about 97% about 98%°- about 99% about 99.9% about “99.99% and about

99. 999045 gdhérte aboyt 1§ ginle asat@dn aad)theserm:mdnﬁortmhanomppfeuoro?rhalvoaer endpoi nt

of ara n dd| a r t'o aI | ye. 1 n,t hiS 1 i s ,also

cont eriplLaies ™ ¥AFF uhdxiBiebBl o kot b gl Eas "l Eer Spufifent.

44. 56%e atbRRYAL hSD a%%blh@% Hlatdridf %ht ot 0D eAhIRA hisout DIVB LANNESHt i ons
descri bed herein can result fromthe fornulator varying the procedures for

pr epar Cnln L yglfugles embodisrspgrthe eoraprbitiding fayos salweylity lédesqftfiQﬁha'twap 94 an

conpr%%?LagXUQHB@@t/gﬁdgabygrous L-glucose. In additional enbodinents, the
f or mulfat or can composition that provides L-glucose nonohydrate,

but t rE8073] A further embodiment of the disclosed compositions relates pharmaceutical
compositions, comprising: a) from about 0.01% to about 99.99% by weight of a non-absorbable
saccharide component, comprising: 1) from about 0.001% to about 99.999% by weight of L-
glucose monohydrate; and i1) from about 0.001% to about 50% by weight of anhydrous L-

glucose; and b) one or more pharmaceutically active ingredients.

[0074] By “non-absorbable saccharide component” is meant compounds that are not
readily absorbed by the body, for example, L-glucose or compounds that are sweet to the taste,
but because of their high sweetness index, do not add bulk or mass to the composition and thus
to not interfere with the colon cleansing embodiments. As such, although L-glucose is understood
not to be absorbed, the formulator can include other ingredients that have the desirable
organoleptic property of sweetness, but which are not absorbed or that are minimally absorbed
by the body or which are recognized as non-caloric sweeteners. Non-limiting examples of non-
caloric sweeteners include acesulfame and salts thereof, aspartame, neotame, saccharin,
sucralose, stevia, and tagatose. In addition, other non-absorbable sugars include xylitol and the

like.
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conposition is stored or transported in a manner that the conposition
reverts to a mxture of Lglucose nonohydrate and anhydrous L-gl ucose.

[ 0068] | rworreloemivrsdi nent, t he anount of anhydrous L-gl uecsaspeiessmwsin t he
conposition is not primary to the performance (i.e., the rate of

di ssolution of the conposition) due to one or nore factors. For exanple,
the final concentration of an aqueous sol ution of the conposi tion is such

t hat ate of_di ssol ut.ion of .the anhydrous L- sels t alimting
f net o081 excanpiG cBmPPHGR oY FtiET Pl b S pHa S RIS of

L- gl uGRsEdiFRROLY dﬁlﬁhﬁa&ﬂ@ieﬁﬁ%qwH@rédiegit’uf‘s%@ant 8 stlambé AaBFroWideflaa materi al
that has a higher rate of di'ssolution. In sone instances, the m xture can

be f ommaglical benefiit tchtha wonsuarer bnigdasd inevaffachthe Chbpgucgfrle@wg ot daxtativg propbities on

. e. t hereb m Xt In
anot hef TeZsohne Mg ok stalb e BhuerIalE P in@isaienPeditia hifass g,
conpr irslievgs amXietl r MMdakiout the abdé ihSreak@tiéanTIuB@icbyn Wb Elth @feséphagedli ve
conmponent, conprising: i) fromabout 0.001%to about 99.999% by wei ght of

L-gl ué@@éoﬁré%mféﬁt&tge and ii) from about 0.001%to about 99.999% by wei ght
of anhydrous L-glucose; and b) the bal ance adjunct ingredients.[0070] A
f ur t hd®0Fbodi menpnoembedimens ﬁ@clomp@ﬁlalpescqmprasecﬁrfmabduo h0%edp abew 985 a

| axat i, ve i n ut 0.01% t ou % ht of an
nor vVt heeth S hehid e D s it SpP 08 b H o BT 880 by

wei ghtanRfdrbogl-dEe6&. monohydrate; and ii) fromabout 0.001%to about 99.999%
by wei ght of anhydrous L-glucose; and b) the bal ance adjunct ingredients.

[0071]iodyr)" act i g 1. fRARAMBYIImAR, thb c&%é‘stl&&qst&n{ s§ 1ﬂ§8§1%oh§26‘7€%‘£b&u’f‘at the
adj unct ingredients are not known or understoo ave col on cl eansing or

| axat i30& bycwieight 9f L-glsicgigohonahiydragd pachil fromcpbei %}% 0 dant be%odyabdiphtzdr s,
col oranf1 flav rants and the like. [0072] In addition to having a rapi d
rate &F Yﬁrg YO in water, the disclosed conposi ti ons have a high

o, LT LD o it el gD st 0.0
have 3030biRbleh it 1.BluGCSho Ry bFERTUAPRYfrofh ot m%wa@ﬁ@y@%%y%vaémofat 25

In a further odi ment
anhydrous L- glucose

[0079] In a still further embodiment, the compositions comprise: i) from about 40% to
about 60% by weight of L-glucose monohydrate; and ii) from about 40% to about 50% by weight

of anhydrous L-glucose.

[0080] In a yet further embodiment, the compositions comprise: i) about 50% by weight

of L-glucose monohydrate; and ii) about 50% by weight of anhydrous L-glucose monohydrate

[0081] In one embodiment, the compositions can comprise from about 10% to about 90%
by weight of the pharmaceutically active component(s). In a further embodiment, the
compositions of this aspect can comprise from about 10% to about 90% by weight of the
pharmaceutically active component(s). In another embodiment, the compositions of this aspect
can comprise from about 20% to about 90% by weight of the pharmaceutically active
component(s). In a further embodiment, the compositions of this aspect can comprise from about
30% to about 90% by weight of the pharmaceutically active component(s). In a yet further
embodiment, the compositions of this aspect can comprise from about 10% to about 80% by

weight of the pharmaceutically active component(s). In a still further embodiment, the
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t he conpositions have a solubility in water of fromabout 0.92 g/nL to
about 0.98 g/nL at 25 0OC. In a yet further enbodi nent, the conpositions
have a sowvokioy7sin water of from about 0.91 g/ nL to alpPoWiUS@19B®3TA$L at 25
0C. [0073] A further enbodi nent of the disclosed conpositions rel ates
pharmaceutical conpositions, conprising: a) fromabout 0.01%to about

99. 99% by wei ght of a non-absorbabl e sacchari de conponent, conprising: i)

[ om sl 800U 0,208 58 PSSR A (SbRETSC TPt e and

one OhLhARNRRANTREEH ddeddn¥n@gt i ve ingredients. [0074] By "non-absorbable
saccharide conponent” is nmeant conpounds that are not readily absorbed by

the bggygrfor ex @Bﬂ'&ﬁ eln?tQJdHﬁ&ﬁse - RJ&BM }ﬁ/hf’att [ ﬂi&f(‘aeﬁhhﬁ {hgchast e,
but bgcauge of tﬁEIl‘l Y gh sweet riesngn ex, glgo ot %ﬁﬁ%u oral rrgss %o t he
conpospmipositiamdot dxaspi®a nahposiicer foeng micblontdemnsiof dforek@aplsi mgolembodi nment s.

As such, altho L-gl ucqse i s understood not. to be absorbed, the
f or mul® 3§-m%gw%ﬁ%ﬂaaﬁggmgpweqraﬁy@qﬂgmsémrgg P RAHDISENIB OPRAT BIOLS Y36t &

or ganehepblifoREAREHiNe A af¥ERLISRS or RBEe MBI & MhEis RRTaRIRAT 08d: Ay gt hat are
m ni mal | y absorbed by the body or which are recognized as non-caloric

sweet erferadn ohpot the di-tugary iekaiysioss mohomsingel wmherantdetlesegass ¢ansistisidely of
acesul f gme and sgl Cgrstet hereof, aspartane, neotane, saccharin, sucralose,
st evi & SHAUCTNYRLEYE™ | n addition, other non-absorbabl e sugars include

xylit d the like.[0075] The conposit.ions | further include one or
mor e Eh ceuti Py RYPRE gngs@gg%&F cetherE R 4 SPraRasiipa:
i ngr ed,@N4s"a fodd PRk, @oﬁéb&%ﬂ;ﬁé‘,fa%oichﬁé cl_Q£r8Ming%%1p%si@i%H 'ir?lé}le 680 ef 4 Lell@nt he

consuner but does not affect the colonic cleansing or |axative properties
of t hendedmpwittiniog waksr L-exgunrphes gelheg ppeantfadbug igeald ipclade.ifoeexanpledi ent can

can c SURTEr HEE 255 au ohiE o Bopfnpan T rdR Lk 854 R boTe) 11
one erhagilaRNIL; a?b]lesu@ﬁ) AP SRintd 1HASd AQAPAI7962 Lo 7fK@U%§Mon%Q&fbiaﬂg%bﬁllﬁbleg0%
g

by wei ght of L-glucose nobnohydrate; and ii) fromabout 10%to about 50% by
wei ghtPreductsrihgtdpddude flavgringssach as JELL-O ™ brand desert mix; and the like. In one aspect,

about 85 g of JELL-O™ can be boiled in about 130 mL of water and combined with a near
boiling mixture containing 45 mL of L-sugar diluted with about 65 mL of water and the
flavoring. Incorporation of a laxative agent into a gel is described, for example, in US

Publication No. 2004/0071779 A1, which is incorporated by reference herein in its entirety.

[0084] A composition for colonic cleansing and/or a kit for colonic cleansing, as
disclosed herein, comprises an L-sugar. The composition and/or kit can also include one or more
other ingredients, such as flavorings, colorants, and/or dispersants. The L.-sugar can be in the
form of, for example, a solution, a suspension, a colloid, a dispersion, a slurry or a gel. A
composition for colonic cleansing can include the L-sugar in solid form, including a powdered
solid, a granulated solid, or one or more tablets. When present as a solid, the L-sugar can be
anhydrous, or can be present as a hydrate (e.g., monohydrate), for example L-glucose
monohydrate; all amounts of L-sugars and L-glucose referred to herein exclude water of
hydration and any other compounds that can be present in the specific form of L-sugar used. The
L-sugar can be in one or more containers, such as bottles, tubs, sachets, envelopes, packets, tubes

and ampoules.
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[0077] In another enbodi nent, the conpositions conprise: i) from about 20%
to about 80% by wei ght of L-glucose nonohydrate; and ii) from about 20% to
about 50%byowei4gist of anhydrous L-glucose. [0078] |n aPCunshew/ogrzbodi ment ,
t he conpositions conprise: i) fromabout 30%to about 70% by wei ght of

L- gl ucose nonohydrate; and ii) from about 30%to about 50% by wei ght of
anhydrous L-glucose. [0079] In a still further enbodi nent, the conpositions
conprise;_.i) frgm about 40% to about. 60% by wei ght of L-gl uco o
monohyBB3le: andd EFTAIR pURFLLDEL-#E9% i JEABETH NSUISHET REFEFRM ST b E i ous

L- gl uc9gate bPABMIudich B d¥itily popbeibn&TH EHitAR At ea S CMMBOBIsI RREN ONPT i SE!

i) about 50% by wei ght of L-glucose nonohydrate; and ii) about 50% by

wei ghtadedntagehysitooiss verydlineaqswlersor dhy aithadeoup Q8191 1-pugsnesieedbely havetlarge he

conposj ti ons ¢ conprise fraomabout 10% t bout 90% by, wei ght .of the
oy b e G FREA R Suihd TuAT R i B BRI - B B B BT e
conposhihheAIhOMmatehiaBwaB@S v M hEWHR: | SQibidcOMd MY tu ikl Psabodtsod%ahy
wei ght of the pharmaceutically active conponent(s). In another enbodi nment,

t he c&hpaRnd dpolyfontrpiesan bpeaine @A sEOrpri se from about 20% to about 90% by
wei ght of the pharmaceutically active conponent(s). In a further
enbodil8@8al, t he Whikpodiwisling tobe bdvind baghaey, it krbetovadrthaéhd reasanabothis 30% t o

bout 90% b ight of th tical ti ().l t
Furt naTouimal i fhs F dail S TR s 8RR B PFLAPS Fom About
10% t @rypkdtro@0hibl dWed1Gidn BloctiEn@hETidREEIN G tayidgbivieariopeanast 6s)- |1 n

a still further enbodi nent, theconpositions of this aspect can conprise

f r om @bisate monphtyslrap siystalromie thewahyhpuomaterial, phbe Auewteirediction atthrve
COrrpo.Q)%Q}ail%kﬁaéeoaggaz\%poln%ﬁi@ﬂ 'dﬁycﬁutt%lpr%gé c?ég)gltlés’ the L-gl ucose m_)nohydr ate 1s
used in a pharmaceutical conposition, rexanple a conposition for use in
col on nsi ng..For, exanpl.e, .a col oni | eansi.n hod can .c ise

oran 1§00 F e R T B iR Ry B TR L B ERRABE Rl RS
CONpr irSdugdrsRIy tAAMALEHE iOfo PALerQl trdiRitidn lof SHYAN forbl Abfettngdth€ 8t @hll khidtcakaut 48
g, wherein one of the L-sugars is L-glucose nonohydrate, or wherein the

L- sugdf encchnggissritisiighsyrfagfe area of L-glucose monohydrate, they can add water and apply

even minimal stirring to accomplish rapid dissolution (e.g., within 1 minute or so). As such, in

certain embodiments herein the 1-sugar that is provided in the kits is in the monohydrate form.

Kits Containing I.-Sugars

[0088] In an additional aspect, the present invention relates to kits comprising L-sugars
(such as compositions comprising L-glucose monohydrate). In one embodiment, the kit
comprises a package and an amount of an L-sugar (e.g., L-glucose monohydrate) effective for

colon cleansing, in the package.

[0089] In a further embodiment, the kit comprises at least two separate pre-measured
doses of L-sugar, such as a first dose and a second dose, preferably in separate containers. In
some examples, the kit can include two containers of L-sugar, each container having an amount
of L-sugar appropriate to combine with water, to form an orally administrable first or second
dose. In a further example, the L-sugar can be present as a powder contained in two packets, the
packets corresponding to a first and second dose of colon cleansing agent. In a still further
example, the kit can comprise a container containing a pre-measured amount of L-sugar into

which water can be added to dissolve the L-sugar to the desired volume. A kit can contain one,
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L- gl ucose nonohydrate. [0083] The conpositions for colonic cleansing can

i nclude the L-sugar in a conposition, such as a food product. For exanple,
a col oni cwoleemiTsg conposition in the formof a gel camCrashadesrosbi ning
wat er, L-sugar and a gelling agent. Celling agents include, for exanple,
gelatin, such as Celatin, Type A 25 Bloom 50 nesh, from G eat Lakes
Gelatin, PO Box 917, Grayslake, IL; agar such as Signma brand Agar A-7002
Lot 71K0093; and commercially . available products.that incluyde flavorings,
soch. d¥oeogpish Soran e e Rl iR e der o aimns 8
g of JEldarddohm can be boiled in about 130 mL of water and conbined with a
near boiling mxture containing 45 nL of L-sugar diluted with about 65 nL
of wa nd th ' : 0 ' [ : ' el is
R L S S A L A S Bl o

i ncor pofiathed einpodiefeatsethe gothbarsount iofi Lisigareintther lat is.frdn) @®4fer fhanabposisi g on f or
colongﬁ ckgﬁnsing and/or a kit for colonic cleansing, as disclosed herein,
conpri gy & -sugar. The conposition and/or kit can al so include one or
nore ot her ingredients, such as flavorings, colorants, and/or dispersants.
The LIQYMdr can Ipanetheranbodgnentothe firy dogsan e kit campitesef ast 38 shespeMsi on, a
col | Oyl R HLSRAIRE OmpAseSlab it g B5BEL: F SOMBRS el B0 o8t irF@L RAT C
cl eansing can I ncl ude Phe L-sugar% n solid for i ncluding a powder ed

sol i d,compgrafuimbleaitS6lg td,about SOrel-angarane tlicadet@idsdosWemppses Seomi atasit 80gol i d,
the L-sugar can be anhydrous, or can be present as a hydrate (e.g.,
nnnoh§ﬂ?§¥%ﬁ gﬁd?“%&anple L- gl ucose nmonohydrate; all anounts of L-sugars
and L-&Iucose referred to herein exclude water of hydration and any ot her

conpodf¥lt hat daAnpempedigeht the h-tugar isfeglvepse. Igpefhss embediggnt. thedersugaie

L-sugqugﬁﬂ:gg RoRfac@r MMore contai ners, such as bottles, tubs, sachets,
envel opes, Séc gtg, t%gés and anpoul es.[0085] In certain aspects, the

L- sug i dissgﬂved i n_wat er {or Othﬁr onestible lig i%%. The rate of
i <sontt a1 5 Grdedde fuEhnt PloaZbAFhBg TiLe Pt e ALORGRENBRR

it carab8e addanbagasUsithle YS! Yuchiad @10an Wi pers oofoniifatink brenfSaridam of
L-sugars since they have | arge surface areas. Thus, when a subject adds

wat er beovatise vARmpdidyer sk ita anfrp igelufe onger moradting gredicnts. keamaleef al
wi Il %&:&gegllngl%dieus’ inQUBY Rlcal fheSHREES kN q?ﬁlsan{b%ne%{‘gdfdcﬂo?ﬁte! dhdd fn%tec%aﬁ?

solids ¢
such as glycerin. The aqueous mixture also can include one or more inactive ingredients, such as

cetylpyridinium chloride, citric acid, disodium EDTA, eucalyptol, menthol, octoxynol-9, sodium
benzoate, and sodium citrate. The anorectal wipes can be in the form of pads and the like, such

as FLEET™ Pain-Relief Pre-Moistened anorectal pads. In one aspect, four individually wrapped
wipes are preferred. The anorectal wipes can be rectangular in shape, having dimensions of about
4 cm by about 7 cm. The anorectal wipes can be present in the kit in one or more containers,

such as bottles, tubs, sachets, envelopes, packets, tubes, and the like. For example, the kit can
include two packets containing one or more anorectal wipes each. In one embodiment, the kit

includes at least two anorectal wipes packets, each packet containing two anorectal wipes.

Methods of Treatment

[0094] In preclinical studies, there was no metabolism of L-glucose in any mammalian
species studied. In mice, rats, dogs, rabbits, and monkeys, the major route of L-glucose
elimination was urinary excretion. Food restriction had no significant effect on the metabolism of

L-glucose. A dietary study in Sprague-Dawley rats showed that there was no overt evidence of
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clunmp and dissolution rate can beconme quite slow. [0086] Wile not w shing
to be bound by theory, it is believed that the reason for this phenonenon
i s all owawmoeofoars11socal supersaturation of L-glucose in RaTAS2010/0920%r near
the crystals fromwhich dissolution is occurring. This results in the rapid
growt h and deposition of Lglucose nonohydrate crystals onto the anhydrous
material, and a dramatic reduction of the overall surface area upon which

di ssol ut.iion.rate depends. [0087] .The. advant age of L-glucose nonohydrate (or
i 4o e TG G iceare o & tvs: Therarara R hger o

t ransidobom 18fs vds¥etedhide@tdBe dhdeGdchNdeddIer PLRIBLd. surface area. If one
begins with high surface area of L-glucose nonohydrate, they can add water
and a even i Lk o) | Sk i i ! . 9.,
b RO T o B B SRR e T L g
t hat ihsnpnomesad. Breathhteydkogdes ressilts m hueansonaé yanpareble ovith rekiltsobGomtdafrem ng

L- Sugars. 00%% [ n. an additional asge t, the present inveption relates to
kits doupALE %f [ndiqayag that splepic hacte ﬁ%BQPWB‘ﬁ Ol pslPETshiyg! e PRIGE fukes

monohygrAlfibn of - M sE THRIAGhAR Ao febdlGnkf hhn%‘)?@(:ﬂeﬁ@ﬁ No R3RifRER Adbsapr anount

of an L-sugar (e.qg., L-glucose nonohydrat effective Tor colon cl eansing,

i n t henyudio kesgense B8 0Led aftea teuadnhinistratidyoefil nglnegset Mald kippercganyeintesignadt | east

two separate pre-neasured doses of. L- ar ch as a first dose and a
secondvapant BFEATFARHE nuSSh hr oot BHAE ne Pl Sedmet (Sh AR ¥ he "ui
can i nabjeele. Lower @atticinBaIa] HmpoSgath aSaaMphRHndl ASTlalavidgrélinaount  of
L- sugar appropriate to conbine with water, to forman orally adm nistrable

first noREedsebierssdut sympfomy mckemildaadgidnot infarfere gyidetheis dailpectiyitiesent as a
powder, i i t i to a first and

B econd ek Tt di PR el P RSB R B R Mol e, e ki ¢
can c ise a ntai per containi.ng.a pre-nmeasured anmount, of, L-sugar into
whi cn ReL; © e an THaPRY G €0y a0 FuteRb o BaE: S0 R sdinage SR eme. A
kit capufddtbaishti PiRery\MR a cOlonf¢€ans e hge@Nh dhiGlsSests M k56910 S@bpkh ligbeg an

al so conprise instructions for col onoscopy preparation. [0090] I'n certain

embodihierically chetrellpdasinglawiept stody of a2gdopmotilhalurese was cghduates tordstpnmyr g.

the safety and effectiveness of L-glucose as a colon-cleansing agent before colonoscopy (Raymer

et al., “An open-label trial of L-glucose as a colon-cleansing agent before colonoscopy,”
Gastrointest Endosc 58(1):30-5, 2003). Based on the results of the colonoscopies, the majority of
subjects (80%) had a colonoscopy preparation grade of “excellent” or “good.” However, the
80% success rating reported was less than that observed with conventional PEG compositions,
which in turn are less effective than colonic cleansing agents based on phosphate salts (Hsu et
al., “Meta-analysis and cost comparison of polyethylene glycol lavage versus sodium phosphate
for colonoscopy preparation,” Gastrointestinal Endoscopy 48(3):276-282, 1998). It is further
noted that the reported 80% success rating is equivalent to a 20% failure rating, which is not
acceptable, especially when one considers that each failed colonoscopy possibly means a missed
diagnosis, not to mention great expense and inconvenience to the doctor and patient when

rescheduling the colonoscopy.

[0097] The methods disclosed herein use compositions comprising L-sugars in doses that

produce significantly improved colonic cleansing.

[0098] In one embodiment, disclosed herein are methods for colonic cleansing that

comprise orally administering to a subject in one or more doses (e.g., within a 24 hour period) a
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In further enbodi nents, the total anpbunt of L-sugar in the kit is from
greater than about 48 g to about 200 g. [0091] In another enbodi nent, the
first doswoizmiotae7skit conprises at |east 36 g L-sugar amdTiuseoismsnngl dose
conprises at least 30 g L-sugar. For exanple, the first does in the kit
conprises fromabout 36 g to about 80 g L-sugar and the second dose
conpri ses from about 30g to about 80 g L-sugar. [0092] In one enbodi nent

t he L-sugar..is L-gl.ucose. ot her enbodi nent, .t he is L-qglucose
mononyaMPgtiof sgaRTTen e wpo LA et BR it PRkt gish b Eoh Sy d8ent

in the _Kiohr caANRIRETIAkteWdRR 30 GARuRET SR e ddr PR A uBIE § aPARus MRS bate L-such
as cl oth paper, or conbinations thereof, and can be wetted with an aqueous

m xt u rSegEtrhf'i@m@éﬁuti S8cd @d@oohbSQB oftbe &-sagui frem ahgnetl) gta shouEkdhpbetiedf active

0 S5 Pyl 95 AR S R MR R e,

nor e |sﬁg&t¢ﬂ@om@géﬁ(y0%sabo§ﬂj1qb ga@ftﬁ@mghgmrl di n| umchloride, citric acid,
di sodi um EDTA, eucal yptol, nenthol, octoxynol-9, sodium benzoate, and

sodi up@ygr at e. 1T bgeRBO ngg&sahnmslagﬁ GAbe B8miMsERE if @F AnShinRRdBo@RY. t he
l'i ke, such as FLEET(tm Pain-Relief Pre-Mistened anorectal pads. in one

as pectabor{ttcﬁﬁ)s abavdiD Vi abeat 13 abputgetbont pbsibanted prledug bbetboulhib abowrXetlaut wi pes

The anr BEEPONPRES C 4 B RELHE i R MRl SRt ot Sl SPner ¢,

such agolaot higsut 70%§ut mqbwtaz el DResut PRek&k s, 1He0ET6, aBHE 17hgbduk ke.
For exanple, the Kit can include two packets contai ni ng one or nore

anor eoRatban BogbencH), dbant SheahombBl heHt ), i ﬁfhtabpwc&ia@b%uta% phosB7.t wo
ot o b8l 4 RSy RAHSHEan RGN RAGEE o LR Y B Y2, ARALGS LRbut PR

Met ho reat men n brec inical stu |es was no’ met abol i
of L- ¢gl7ustase9ds, mbaqumlloambsﬁemlesbcﬁﬂ ue2,edout 1@3mtlﬂﬁt mza,taboutd@gSabout
rabbits, and nonkeys, route of L- gll ucose elimnation was urinary

excr etiPBrmboppHY ﬁ'é@{trlp%t%beﬂt da‘?ﬂiltéil%rﬁbf’?fc rie akaut &£2. agaut He- havhbbt-i sm of
L- gl uggsg- ] 15 &Boﬁ% jaliA aﬁ&M%?ﬁbo@LﬁﬂHﬁo@% Sbolef d%\]Qn shaNgd) gk ]%ﬁeﬁlﬁ)uwas no

overt evi dence oftoxXi CI ty omthe contil nuous a nistration of L g ucose
for 9028atenut THe abautil@bmbool BX6atlemht 127, about 128, about 129, about 130, about 131,

about 132, about 133, about 134, about 135, about 136, about 137, about 138, about 139, about

140, about 141, about 142, about 143, about 144, about 145, about 146, about 147, about 148,

about 149, about 150, about 151, about 152, about 153, about 154, about 155, about 156, about

157, about 158, about 159, about 160, about 161, about 162, about 163, about 164, about 165,

about 166, about 167, about 168, about 169, about 170, about 171, about 172, about 173, about

174, about 175, about 176, about 177, about 178, about 179, about 180, about 181, about 182,

about 183, about 184, about 185, about 186, about 187, about 188, about 189, about 190, about

191, about 192, about 193, about 194, about 195, about 196, about 197, about 198, about 199, or

about 200 g of the L-sugar, where any of the stated values can form an upper or lower endpoint

of a dosage range.

[00100] Also disclosed herein are methods for colonic cleansing that comprise
administering a first dose of a composition comprising an L-sugar and then a second dose of a
composition comprising an L-sugar. For example, one can administer a first dose comprising at
least about 36 g of the L-sugar and a second dose comprising at least about 30 g of the L.-sugar, a
first dose comprising from about 36 g to about 80 g of the L-sugar and a second dose comprising

from about 30 g to about 80 g of the L.-sugar, a first dose comprising from about 40 g to about 60
24



dose in rats was determned to be 10% dietary | evel of L-glucose. [0095]
Cinical studies have shown that L-glucose is noderately absorbed fromthe
human i ntwetznrel41Breat h hydrogen results i n hunmans wer e PCOrgsarialoB=9s t h
results obtained fromin vitro studies, indicating that colonic bacteria do
not netabolize L-glucose. The major routes of elimnation of L-glucose in
humans are fecal and urinary excretion. No significant glucose or insulin

response. was noted after the adm nistration of L-glucose. | d upper
gast r & HiBSHHeAr 289 Aseanmd @%W%IW#W ?“%%’L%@é{bobte(fsoc%i) FLIYEng, and

bl oat ifpg RECHSh Bk rBmHbBRr 43 ¥ tPfbotdy £6 fhe 1LAMBF aiBSictOANIRS bMBlising
synpt ons, such as cranping and gas/flatus, occurred in a majority of

subj edtos abawt 48 griprbord Sherd the 1.-duganda tisd dergtcomprieingdramm abauty 40 ig6d nbelxiSOy

activities, Subjects reported that.t t ast f L-alucpse was generally
per ot A4 o SRR L E e iedforn dBh Dra p aBpy BRT ol RS 5 S0RET 814

pr opeftirit@®s@forhpridigiitdeast Myt DR AR 1L-DRRAR ah DY Bt oh® dBR ®atprSinaGh Gayt as a
col onic cleansing agent in various tests. For exanple, an open-| abel,

hi st orabe#|488 @fdhe FsR¥d, singl e-dose study of a 24-g dose of L-glucose was
conducted to determne the safety and effectiveness of L-glucose as a
col on{80EAhsi ng Iagenttin bebodicentst trnosemdydogRmadarinistered|at leagrmbopieh abaigel,

trial of L- -¢cl i t . bef I
L) By R AL R, S SERSIO B o8 e, ol proscony

I ies, th jority of bj ect 809 .h .col ti
ol OOBLS2% e Bl bl g USSR e SOLR ARy, RLoper ]

vas | %ﬁ&o&éﬁﬁ' ofhBRALmBABRIENRDf Yﬂetrﬁetﬁ&&V&@&ﬂi&Gﬁleré?ﬁ%&EfEHgaﬁi it L0g‘1§cos¥\hi chin
turn are less effective than colonic cl eansing agents based on phosphate

sal t s niciohydateal ., " Met a- anal ysi s and cost conparison of pol yet hyl ene
gl ycol | avage versus sodi um phosphate for col onoscopy preparation,”
Gast r ¢0003$t i nalln Bnedembodiyned (i) m@AT6d 2BRcritkdIByein Irtcluds almidikteringotied t hat

the reported 80% success rating is. equivalent to a 20%failure rating,

whi ch 98 FEEPTALRS ibes Le@ﬁ%%?éwﬁvﬁmw @t&%%muaé% gtIh'&lucﬁ%Fch failed

col ONQSGRRYIMARS ShPh ¥edTRA Eléseaco?ﬁp?ﬁﬁ% a@bﬁ&l@? L\-i-%ué@)% (drApBBMHIL PP Lg%lﬁé’ése expense
and i nconveni ence to the doctor and patien en reschedul i ng the

col onaswwpydrafedOBZferahig, thefintdsd dicondl deed atrerqmieousuobitivosrpbhi tLi-glnsose.

conprising L-sugars in doses that
[00104] In one embodiment, the present invention relates to a method for colon cleansing

in a subject undergoing a colonoscopy, that includes administering to the subject an aqueous
solution containing about 52.8 g L-glucose monohydrate (which is equivalent to about 48 g of
active L-glucose) the night before the colonoscopy, and administering to the subject an aqueous
solution containing about 52.8 g L-glucose monohydrate the morning of, but prior to, the

colonoscopy.

[00105] In further embodiments, each dose of L-glucose monohydrate is dissolved in 8

ounces of water prior to administration to the subject.

[00106] In one embodiment, the first dose of L-glucose monohydrate is administered at
about 6 pm the night before the colonoscopy. In another embodiment, the second dose of L-
glucose monohydrate is administered at about 6 am the day of the colonoscopy. In a further
embodiment, the first dose of L-glucose monohydrate is administered at about 6 pm the night
before the colonoscopy and the second dose of L-glucose monohydrate is administered at about 6

am the day of the colonoscopy.
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produce significantly inproved colonic cleansing. [0098] In one enbodi nent,
di scl osed herein are nethods for colonic cleansing that conprise orally
adm ni st ewOregrof@1misubj ect in one or nore doses (e.g., WCThiSroi@/o0279%hour
peri od) aconposition conprising an anount of an L-sugar that is greater

t han about 48 g. For exanple, an L-sugar can be adm nistered in an anount

frontgreater t han about 48 g to about 200 g of the Lsugar, from about
about 60 to about 140 g.of the

50 g

to ab e L-sugqar
L Suoo bbby 93 abdfoni 2R ments: TR ation ofs CSpAaT oy SRR 80 g (o

about (2} Gn Bk alddenpHIMIPEy d1§’§01\f1ﬁ§) me%}aﬂh')bs@tgn go&ﬁnﬁﬁ@% 114 afindatth@r

L-sugar. [0099] In other "'exanpl es, an L-sugar can bé adm nistered in an
ampuntotlsf camesitbledand adoitistdng ebBytAlanatiishu tabl2(s). abpule(H3sachbio povBHrs, about

55, about,56

ah 9, about 60 .
about oot PRI RS o SuiRaH Watiss PO budils BORH b BB doun

70, abkpdlminlsterdBedlh sﬂ%@ct aratitends3, flakRws, HluedbQtulfiBersadioptrsid aidabput
about 78, about 79, about 80, about 81, about 82 about 83, about 84,

85, albbisiersamn bspsed: Thy disslesed cgppositinggcasalso hpadmindteredbyaiensa about
about 93, about 94, about 95, about 96, about 97, about 98, about 99,

100, d@%ﬁBllOl T&béGWMmbgpxabﬁatmxosndabbmmnmoaof@b@umm£OBWﬂmmoand106,

77,
about
92,
about

bout 0 108 ..109, b 110 ut 111, ut 112. abouyt
209" 50l no08 Corsii £ T8Ming Bk so BB it hien GO ang i & Py @B fuoB 284
about eddidaleal @bt adeldncorl ?@M&d by the poRUL intdionahilecddé appHhéiito thédse siah@ut

126, about 127, about 128, about 129, about 130, about 131, about 132,

about in8® arupenreadiug thgpersentiBlossisout 136, about 137, about 138, about

139, about 140, about 141, about 142, about 143, about 144, about 145,

about 146, about 147, about 148, #XAMPILR about 150, about 151, about

152, about 153, about 154, about 155, about 156, about 157, about 158,

aboutFJS%VuabouE %ggmeabouﬁ %Me about 162, about 163, about 164, about
165 t 168, about 169, about 170, about 171

Rl OB R e R

about tH8pressakotetiucedtby gmxtmat%ﬂy 70800MtHd e salugioh isiRAtedabaist (bl Qboatisut

191, about 192, about 3, about 194, about 195, about 196, about 197,
about °€gmd thiywaier a@gent sedugedin abpon28fe 61 abawé 30 Zdugweizhinbe solutgn ftherhe

stat ecl’leXt%!l (074 te%ﬂ)%ra!tﬁ)lre Rl abiie 80 °L'to lab)oltﬁ r82e@da%8ih@fd until the observed solids are

dissolved. The solution is then gradually cooled and held at a temperature of from about 50 °C to

about 55 °C until crystallization occurs. Once crystallization is initiated the solution is further
cooled to a temperature of from about 25 °C to about 30 °C with continued agitation.
Crystallization is allowed to continue for about 12 hours. Ethanol (700 L) that has been

denatured with isopropanol, is added over approximately 30 minutes.

[00110] After about 90 minutes, the resulting crystal slurry is centrifuged and the solid is

collected, washed with denatured ethanol (70 L) and transferred to a tray drier. The crystals are

dried under a vacuum of at least about 650 mm Hg at a temperature from about 15 °C to about 20

°C to afford 110 kg (69.4% yield) of L-glucose monohydrate. Karl Fischer water analysis of final

product found that there was approximately 9% water present, thereby affirming 1.-glucose
monohydrate. The remaining L-glucose can be recycled to obtain additional L-glucose

monohydrate
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of a dosage range. [00100] Al so disclosed herein are nmethods for colonic
cleansing that conprise admnistering a first dose of a conposition

conpri si yoanssgar and then a second dose of a conpo®CTiusR0100812P$ Si ng an
L-sugar. For exanple, one can adm nister a first dose conprising at |east
about 36 g of the L-sugar and a second dose conprising at |east about 30 g
of the L-sugar, a first dose conprising fromabout 36 g to about 80 g of

t he L-sugar and econd dose conprising fromabout 30 g to about 80 g of
t he L%@Mﬁ%@%ﬂ%@%ﬁmm about 40 g to about 60g of the
L-sugar and a second dose conprising fromabout 40 g to about 60 g of the
L-sugar, a first dose conprising fromabout 45 g to about 55 g of the
L-sugar and a second dose conprising fromabout 45 g to about 55 g of the
L-s ugé?ﬂlldl f i r stThgdelowinaare Rannldmitingexamalaty %n@DSitbméB@@F@mH(g lrgbrcoshe

L- sug S t he
L~ sugaportiede? $rE Rl AP ETRA Ll B R TR R s JoS Rl el * 00,
a secenbbndds@siagapd/psiargivatcohgasitioalibhet fod8wihgaimdune dre sugams. [ 00101] I n
certain enbodi ments, the second dose is adm nistered at |east about 2,
about 4, about 6, about 8, algympdsRtioPExafplét 112 hours after the first
dose. 1001021 |In certain enbodinments of the thods described herein, the

L-sudar is L&P&‘@é@éts | n ot her enbodi nent & of the et hods4desc¢ri bed Herein,

[ aVaW. WaVall

t he L-bu i monohy ate.{0§403} - gmeenbpgdiment oth
met hgd 18?(?&535&1?&{ %rlaﬁ: i ncll udg admjni s%t ring a4?i rsit dose ,orrp|8| si|ng

about 48 gnlL cgd)ﬁgqg.gﬁlc()ywi ch jis equival emg03 0 abour7552. 8 ®1 L- gl gcose

nonohydrate) and a second dase conprilsing about 48 g ll-glucose (or about
52.8 g L-glucose nonohydrate). Preferably, the first and second doses are
aqueous sol utions of the L- gg 0] F‘ 104 1 Ane enbodi nent, the present
invention relates to a netho Hﬁg)osl(t}g onxagfﬂ(alg%és]'lﬁg in a subject undergoing a
col onoscopy, Ihg@tiehRcl udes adm ngsterling 2o the sgibj ect an agueqygs Sol ution
contflnlnn about 52 8 g I-nlurncp nnrnhvdrafp (mhlrh Ls pnullalpnf tlo about

48 g |of éccgllu(?@elln@()h&@f§@) tHe nidht Hef 0P8 the céponoscoiﬁl and 50

adm ristery i bUUjELL an—aquegu utiot ntar  ng—about;z53. 8 ¢
L- gl Lcoseanh o?lusoL§ueC ihe norning of, bu(fo)prl or Otdg‘ﬂ he 0.1 0125

Composition Examples 11-15

Ingredients 11 12 13 14 15
L-glucose monohydrate 60 60 60 60 60
anhydrous L-glucose - 0.075 0.1 0.125 0.15

Composition Examples 16-20

Ingredients 16 17 18 19 20
L-glucose monohydrate 70 70 70 70 70
anhydrous L-glucose - 0.075 0.1 0.125 0.15

Composition Examples 21-25

Ingredients 21 22 23 24 25
L-glucose monohydrate 80 80 80 80 80
anhydrous L-glucose - 0.1 0.125 0.15 0.175
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col onoscopy. [00105] In further enbodi nents, each dose of L-glucose
nonohydrate is dissolved in 8 ounces of water prior to admnistration to

t he subj ew0.20{00Q13%] | n one enbodi nent, the first dose @®CTIISQINOIRES
nonohydrate is adm ni stered at about 6 pmthe night before the col onoscopy.
I n anot her enbodi nent, the second dose of Lglucose nonohydrate is
adm ni stered at about 6 amthe day of the col onoscopy. In a further

enbodi nent, the first dose of L- ucoEe no g%giate is adm nistered at
about 6 pmthe night before $HBPEUlON §€?Hﬂk % he second dose of

L- gl ycose nnqg%¥ al€ 1S adm ni sigered at ,abouf 6,gm the sipy of §e
col onoscopy. [00107] In additlional enbodinents, admnilstration of a
conpc5|tﬂeﬂuamﬁpmnsmm@uan Lsuga@Ocan be Qﬁconpli§ﬁed by @0 ssol vi9Ag tlhe

conpositioen ucn“r'°'r the—L-—sugar—R—waler—{(or—oether—earestibler—and
adm ni st ePfihyg! ﬁ%ﬁ@bw N ternatively, tabp;t(s , 0 sulep§;, 5adnd S,
powders, granul es, suspensi ons, enulsions, or solutions in water or
non- aqueous nedi a can be ingested by or administered to a subj ect .

Thi ckd¢0@¥12] f | avideilrgscosdinlanehydateenm hgvd 4 mtesof ml@;ﬂ@yﬁm incagades with bi nder s
can be used. The disclpsed conpositions can als e adm.ni stered by enens.

[ 001087 SHE S BIPERRY ‘5P PRPEORRT AR ]u§ﬁ‘|98 & VYR AP s ent

I nventyfmed By qshaut @ indkalenc RSt Hednamnl i M ting the scope of the
invention in any way as many variations and equivalents that are

encompagRaf by ke i GeRD el MbENkABVduRARAT BORAREAL) 0Nk | ed
in the art upon reading the present disclosure S Preparation of

L- gl udegdecave nahypblydtte cpOPLSdl comgbsitase (144 kg, 800 nol) is dissolved in
water (600 L) in a sealed vessel and the pressure reduced by approxi mately
700 myoo14] The sl separae 609 iedtfdrd 0 ch@ged L-garogbathoidrdk 53y ahbe wat er
content reduced to about 28%to about 30% by wei ght. The solution i s then
heat ednhylrguy leglyepsst(ds &) Hashsapelg comprisRs aPBfoéHB%FFWSl? egeivalsat HePwtQhti | t he
obser n and
et e T PR ST (A Bt UK RS et o

cr yst anhlL) iz adldalrto @edubeskerOhtenccaxysipl, khiezatiition i$ stlrremll 1tr1naﬂda;de1§/ h&esaldifianoef | s

further
water. In a second example, the solutions are allowed to stand for 5 minutes before agitation. The

stirring was conducted in a manner duplicating the way a consumer is expected to stir a sample

prior to use. The following Table summaries these experiments which were conducted in

duplicate.
Sample Time" Observations
Sample fully dissolved after 2.5 min. of stirring.
L- glucose monohydrate' No delay | Several clusters of solid at 1 min. Final solution

was clear, colorless and homogeneous

Sample fully dissolved after 2.5 min. of stirring.
L- glucose monohydrate' | 5 min. delay | Several clusters of solid at 1 min. Final solution

was clear, colorless and homogeneous

5 Fully dissolved after 2 min. of stirring. Final
L- glucose monohydrate No delay
solution was clear, colorless and homogeneous

5 Fully dissolved after 1 min. of stirring. Final
L- glucose monohydrate™ | 5 min. delay
solution was clear, colorless and homogeneous
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cooled to a tenperature of fromabout 25 0C to about 30 OC with conti nued
agitation. Crystallization is allowed to continue for about 12 hours.

Et hanol (WOQoloy1411sat has been denatured wi th i sopropanolPCTiGS2@dde2IoVver
approximately 30 m nutes. [00110] After about 90 m nutes, the resulting
crystal slurry is centrifuged and the solid is collected, washed with
denatured ethanol (70 L) and transferred to a tray drier. The crystals are

dr i ed—under—a—vacuum-of—at—teast—apouyt rm-Hg—al—a—terperature_from
about| 15 0C to about 20 PCto affordM‘iséoﬁﬁle(s %@g%ﬁPQFé)aﬁﬁﬁ‘éA@Hbloé dse
monolty dpglyRirolarbiuEb@ehel  YRidlayanpl Y Slisinf Ctéaf‘?chuﬂ?(ﬁpt‘é%{ﬁts WigRgknt hat| there
was approxXimately 9% wat pr preséent| thereby affirmng L-gl ucose
nmonohydr at e. The remai ni hg L-gl ucose can bmsoblblcqtaetmtltsmrottmal n addl t/i onal
L- gl ucose—ronohydratet-—gfucoserohn drate anM"Si t Exanptes #11] The
follgwing are non-limitihg exenpl af #@%6&1@? Et%lrﬁr%mt?% anﬂgtirﬁ%ose
nonoljydrate. The follow hg are sol | ge1g8PMR&S bf iRREmbRAtis@BRdAkesPhyed in 100
M to makedumsd - glkowe’ cl pAnshngland/ or” | axati ve conposition. The fol|l owi ng
amounts are in grans. Coprposition ExaiplienglCRanspagin egntsBxitdmsieas 26- 30
[00112] The L-glucose nopohydrate fan havemaé0 u%feagtfidgsolrgs%lrty t hat
i ncreases wWth increasing tenperature. As SUC nNpositIons conpri gi ng
L- gl ucose nonohydrate can be warned by the user to i ncrease the rate of
di ssol ution. [00113] The fol |l ow ng descri bes nethods for determ ning the
i ncredsed chagwht ehtiused frameDatisco-Int.ubeiseMilbhohH08Pe conpri si ng
conposjtio O S I b 1L- gl ucose
m)noh?dr at 25% ?@g g‘%ﬁ%}%ﬁgn 5@?%&%39?%1%?%%%5% \ﬁ)‘tégggﬁbg(g@pl e conpri ses
appr 0. mat layhpaotegjued abramstount., Dot 4 DEUEDHIL0IDZAA Wei ght basi s.
Carefully, to avoid agitation and m xing, doubly distilled water (240 nL
i s added t @28t WWEhRRfclay predmancdiaiehpsdred Hea %tﬂtﬁf icapsijtentyyifhy the gpractice of

i mredi f.te f I , i are
i1 owsarfotepang I pah APl SufpRERIAS GRETELTarc BY GRakl uB8 PC
i n a nenaerofdbplinedtiang t he way a consuner is expect ed to stir a sanple

rior e. The follow ng Table supmaries t xperinments which were
Eondué{]@t}%j t}Secause o?\tlﬂe 1gcreased rate of dissolution of 1.- gucos% monrrﬁy rate, 1t can be

used for formulations wherein rapid dissolution of the composition ingredients is desired. For

example, the L-glucose monohydrate can be formulated into a composition that is taken orally for
colonic cleansing. The composition can be used by the consumer or by medical personnel. The
composition for colonic cleansing can include the 1.-glucose monohydrate in solid form,
including a powdered solid, a granulated solid, or one or more tablets. When present as a solid,
the 1-glucose monohydrate can be in one or more containers, such as bottles, tubs, sachets,

envelopes, packets, tubes and ampoules

Bowel Preparation Scales

[00116] The American Society for Gastrointestinal Endoscopy (ASGE) and the American
College of Gastroenterology Taskforce on Quality in Endoscopy have published guidelines for
procedural documentation that include a recommendation to assess bowel cleansing quality in all
colonoscopy reports (Rex et al. “Quality indicators for colonoscopy,” Am J Gastroenterol
101:873-85, 2006). Unfortunately, there is no industry-wide standard for assessing the adequacy
of bowel preparation for colonoscopy. Previously published scales differ significantly in their

design (global vs. segmental), scoring system (categorical vs. numerical), and application (before
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duplicate.1l. Sanple obtained from Dani sco Inc.
Sanpl e obtai ned from Arch Pharnmal abs Lnt d.
Sanpl e obweaiznmdi4iTsom Dani sco | nc.

Lot # MJ S5-1 10408A

2.

Lot # VLLGC-0 1709000 1. 3.
Lot # Del - S5- 190208APC#/USSanpb298 Wi t h no

delay are immediately stirred in a manner consistent with the practice of

consuners,
delay are not agitated until
di.ss

nig

the i
for f

is deshé@flin Tle exanpl e,
conposi tion that

i.e.

ncr

&

ased rate oﬁ
&1 61!

FLavashine AR

the end of the ti

SavednaSang cfaf

me del ay.
an be

ihod

use of a spoon or stirring stick. Sanples with a tine

[ 00115] Because of
cose nmopohydr at e,
VBEChHB! ERpoYTE B
t he L-glucose nonohydrate can be fornulated into a
is taken orally for colonic cleansing. The conposition can

used

§edi ent s

be used by the consuner or by nmedj cal personnel The conp05|t|on for
col onilkabi¢ by Lbeeretical advaptagesand, dispdyaniages of bawshpispa 5 tems,
i nclyding a pomdered solifd, a gmaRdheiges SO|IC, or omnggnmﬁﬁ@@stablets.
When [present as a solid, fhe L-glucose nonohydrate can be In one or npre
cont & ! such-as bhottl s—t ubs sachets s—eH vel opes nacket S tubes! and
anpodl@8balonel Prepar at i op® SBaiyde Up00116] The | Aneddiffecait taseqount for or
Gast rjoi nt esti nal Endoscoply® ( B8GE) vadastine Amer|i capg@ithlahéeighces in
Gastrjoenterol ogy Taskforce on Quality in Endo<copymhang publ i shed
gui delSepmentadr pr oc_edur al | doguemmtsabl Qntenad i nclvsie campr&onendat i on| to
assegs bomel_cleanS|ng qua|IgﬂkhﬁcéhhCﬁghgﬂ%acprjﬁ£98£+§u{ﬁﬁmm§% a
“Quallity indicators for cplo @Mtoc ggg%@{ ol A0 5%@ §$ 2006) .
Unfortunately, there is np i e stanc asses |ng
adequacy of bowel preparatlo I scopy. PF&%% % bllshed scal es
differ significantly in theéi aHE@lﬂﬁi Bfa’al VS. segnental) scoring Bystem
(categorical vs. numerical), Statd tFE i on (beforeor after washing pnd
cl eansi ng) . Advant ages and ddsawvwnﬁagﬁsaﬁﬁ each scoring nethod are shown
in Table 1. Table 1 Theor pt i ator aumamsecedsn and di sadvant ages of bowel
preparation scoring systeps[@dtd?] H storicallly, bowel preparation
manuf| SebtingSysteave relied| upon their own, unique scales to assess the
adequagategyiridapel cl eansing g headad@dahead cllinheadlinkdb@hidionsbese scpl es
gL:Iﬁ;rm‘?ﬁLylggktgslr dengﬁénmﬂgﬁhﬁgmﬁﬁﬂss trlabxggﬁﬂgr|§8&§ lﬁgpss bl e.
' “Excellent + Good” and “Poor” prohibit cross-
generally considered trial comparisons
successful prep in
literature
Numerical ¢ FEasy to statistically * Non-descriptive
analyze ¢ Requires an arbitrary
numerical threshold to
determine adequacy or
inadequacy
¢ Small but statistically
significant differences in
numerical score might not be
clinically significant
Application
Before e Reflects true cathartic e Fails to account for ease of
Washing/Suctioning effects of bowel clearing residual fluid or

preparation

feces

After Washing/Suctioning

Reflects ability of
colonoscopist to view the
colonic mucosa, a

Does not account for time
spent in clearing colon, a
significant efficiency factor

critical endpoint
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reliable, validated definitions of categorical descriptions of bowel
cleansing (i.e. "Excellent", "Good", "Fair", and "Poor") renders any

gui del i newbapiotae7sdocunent at i on of bowel preparati on adequASgO0MPT2AEt i ca
to inplenent. [00118] Applicants have relied upon a conbination of a
categorical, 4-point scale and a nunerical, segnental scoring systemto
assess bowel cleansing quality (Bal aban et al. "Low vol une bowel

r epar for ol anqsc random zed, .endos ist-hlinded.trial of
P o BT L oSSR AR BB & R g o S T R TR Pt P OATE i S PR o o
98: 82%ralés to%@%% the Ha8qRR$ beé‘welQ‘R*!aHEm@ GPh&Qd-ts RN clRficdl Rgal SR sdRlegpar at i on

Assessnment (GPA), is essentially the Sanme as the original scale used in the
flrst(h@ﬂd@ﬁﬁ@emﬂﬁmhk$@h$edmﬂmgGHB&ﬁﬂﬂ%ﬂﬁ%&%@&iﬂﬂ%ﬁﬁ?bagwﬁﬁ%ohekabéan5|ng
agent u 90b anner dom zed pra ive trial
conpar P St STt fselbinab R SRS A STHETH b as ec

| avageGealutiran (4&al el y reriderstan g gRIRPAE ﬁirltﬁﬁld&furr&ﬁ{atleﬂbﬁb(ﬁ\%l E&aeacopy, "
Am / Gastroenterol 85:422-7, 199 The nunerical scoring system known as

t he RASEEHIEY 1@@@#“5@01@1%@8@;) is a continuously variable, averaged
segnmental scoring instrument that assesses both the anount and consistency
of red0QI8] st ocﬁpplhearm bawveyueli¢dowpong c(oanhmgumé a@fateghlecaé,aﬂt print sceleantliavi ty of

t he bowel .cl h [, wal |

o s ierifalc A3 RS R Y Rt B AR SR b a1 bomer "
pr epanatin®bdivg ?m}atloi{lﬂ@f doléhoSEcplye fandbRizzh oemoa@bmvbhﬁe@bﬁhl dfnepar at i on
Assessnent Excellent = clean colon or snmall volume of clear |g id Good =

nmoder apdiunopliosphyée vaspusriablef sodjuanphasphaenidmt & sasirpepgral #&B37-32 ). dégi soI id
st ool bﬁﬁgtéll E&ﬁps Qle gﬁ__\;%\é\@%olf?ggetparal%% Ass%ssr?%fgtl( I)IE]? 8&1 tﬁll@%rﬁet o be

suctione hed away core nes
var i abk @ orixéhaldeal assdds mfirsofanddigizadrosmiollad 6 of PHEISPHY- S@‘Dzs%mi ain the
bowel and the percent bowel wall visualized. Segnmental eval uations are done

at t hdomeldeypingnsentaublipieddad 3d0By Ngneas @l Aaw&?@“r%féi RIBIRSALIVGE@Endi ng
col on ’coﬁ‘lli%gnl?éa&ﬂémcﬁfflﬁﬁ %ﬂbﬂ)ﬁia&a%ﬁlﬁ&aﬁtﬁ@d ﬁ(ﬂygﬁirlgﬂ\é glycol-based lavage solution

(Golytely) in the preparation of patients for colonoscopy,” Am J Gastroenterol 85:422-7, 1990).
The numerical scoring system, known as the Residual Stool Score (RSS), is a continuously
variable, averaged segmental scoring instrument that assesses both the amount and consistency
of residual stool before suctioning (a measure of the cathartic activity of the bowel cleansing
regimen) as well as the percent of the bowel wall seen after washing and cleansing (a measure of

the ultimate endpoint for bowel preparation success). The two scales are shown below.

Global Preparation Assessment

Excellent = clean colon or small volume of clear liquid
Good = moderate to large volume of clear to semiclear liquid
Fair = some semisolid stool suctioned or washed away

Poor = semisolid or solid stool unable to be suctioned or washed away

Residual Stool Score

[00119] Effectiveness variables include assessment of the amount and consistency of stool

in the bowel and the percent bowel wall visualized. Segmental evaluations are done at the level
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Stool Anount: Stool Consistency: Percent Wall Visualized: 0 = None 0O = None
0 =>95%1 =Mniml 1 =Cear yellowliquid 1 = 85%to 94%2 = Small 2 =
Muddy |i owmodoR/=#1735% to 84% 3 = Moderate 3 = Particul at @CTtused108372960% t 0
74% 4 = Large 4 = Solid stool 4 = <50%[00120] Anount of stool and st ool
consi stency is scored before washing and suctioning, while percent bowel
wal | visualized is scored after washi ng and suctioni ng. The sum of the
three ratings cqnstitutes the score(ﬁor each. se nt. The final.K RSS is
det er i ofegtiz‘mc PEEIEDS FYO% FAPSYPI ST ook 28581108 ng’r% a}d cesugsrirdingdafhe | 1
t he cqloposgepy does not proceed through the five sections of the colon,

t he segnent where the col onoscopy ended and the reason for stopping is
noted, and the segnents are rated as viewed up to that point. [00121] The
GPA scal e includ

S representatiyve col opnoscopic i es of ch cl eansi ng
grade as a vi§ﬂHﬁAﬁP Intyhe 4- poitegl Isteney eenlgggﬂﬁégﬁgsgﬂuﬁﬁe'ave a high
degree of statigiL$§l correlation @Lﬁg t he segnental RSS §§7: -0.76, p <
0.001) (Bal aban ef al"® Am J Gastroenterdl 98:827-32, 2003)°7°[00122] The

bowel prepar atilonMissedsnent s Ide€tai pdtbw hquithe ExarrﬂI:e&S%e<i> Bhenpl oyed two
scales to descrh%gshgg anount aaqﬂgﬁagiﬁéﬁﬁcy of re§gg¢§%t gg%l as well as
e endosco

the ability of t pist to clea e stool for conplete exam nation
Certain el ements Modenate scor i ng FBUHedalgestl conpl et 8¢ HeP ¢ é4%Buct i oni ng and

washi ng and reflgectgghet he ability-ofoihgodionel preparationyd,0 provide a dry
and clean prep, which is advantageous to minimze tinme of additional |avage

and suctioning during the exam The other elenents were conpleted after
suct i gag and ' f - BN : xam ne the
ol on Y BA153] QNS B0 L A L Ak oo e RO LB Yo

excl usihiklpgrent bovsdl alallzaduativedis sédred afdromasbingaind auctRadry. fhé oum of tHeabiedual
stool, but do not permt independent assessnent of each of these el enents.

Fur t héR4fse €onECHas sfUe foreagh seagprvht e fEghPenéntcrmiByhy sialdusrveriies
| MROY ffte RUA YGNINREmEhts 585, KRhELLBRoRbHY ERENoPhroEdARRNEA e it \Rehid ANt

and left colon, a
of the colon, the segment where the colonoscopy ended and the reason for stopping is noted, and

the segments are rated as viewed up to that point.

[00121] The GPA scale includes representative colonoscopic images of each cleansing
grade as a visual aid. The 4-point GPA has been demonstrated to have a high degree of statistical
correlation with the segmental RSS (r = -0.76, p < 0.001) (Balaban et al. Am J Gastroenterol
98:827-32, 2003).

[00122] The bowel preparation assessments described in the Examples below employed
two scales to describe the amount and consistency of residual stool as well as the ability of the
endoscopist to clear the stool for complete examination. Certain elements of the scoring method
were completed before suctioning and washing and reflected the ability of the bowel preparation
to provide a dry and clean prep, which is advantageous to minimize time of additional lavage and
suctioning during the exam. The other elements were completed after suctioning and washing

and reflected the ability to completely examine the colon.

[00123] Other published bowel preparation scales focus either exclusively on visualization
of the colon or on a description of residual stool, but do not permit independent assessment of

each of these elements. Furthermore, the absence of a segmental component in some scales
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consideration for endoscopists. [00124] Increnental nodifications of the

| anguage of the GPA and RSS scal es from dozens of researchers over the past
7 years haio20e¢ilitsed i n descriptions that are free of tIireTASRIIGOB1298 t hat
hanpers the utility of other scales. As an exanple, the scal e enpl oyed by
Raynmer et al. includes a description of "small bits of adherent fecal
flurd" in the Excellent category; it is not clear whether "bits" refers to

a solid copponent, as.one m ght expect.. or i qui d. conmponent ichis
Glescr PGy PG Sl SRR pEthe s ¢ Geléafiope el el foGheher
the BExeplil@Miodfor RRfcsHQt.es used in the exanples below, which indicates
that the scale used in the exanples below is nore rigorous. [00125]

Appl i 45 et . i { ¢ obal

b epan AT aes el e AR S PR A B S S e and
conpl elventsarf yesehreharn dbgerahe poné lyeak dansswigedfio desoipanasthofare fiBy ofigieng bot h

scal es, .the thod permts.a conplete anal ysis aof fecal clearance
i ncl u&m?ggltlwgtﬁ%tge@wsttﬂé ot £ pasles” SopbRERp b S A BB ed.
Conmpareg;. {R1REDE eRuBLibS BEANSEIOSi s a8NSERTEoal ARRE ik BRIE e M& fa%%a)@;o i\}\fg e

rigorous in its language and nore conplete in its description o
pr epamat ¢loar veltitlepuabips” retampteraatolid sompangiteas onp 00 LG pectned a liqrad t@nponent,

doubl e-bl.i nd, dose;rapge-fipdi ng st to evaluate the effectiveness and
ot ety £ dsiEERYA09E R ERES Al Hers e e Blnloat eBherBt B RTEY
conduaid.-scbies 8sedus @k dxanipits Deftw Gvhideindichis ehat & sPale 46edin tRdekadtpl&. The
assessnent of the preparations was based on the scale used in Hsu et al.,

" Met a-bgloay ipgnaye sigarawest conpari son of pol yet hyl ene gl ycol |avage versus
sodi um phosphate for col onoscopy preparation,” Gastrointestinal Endoscopy
48( 3) [0M25p82, rgg@icambsenehed Enmboivebileansog afesahentainelidalg thanGidbel col on wer e
allo in. an /Excellent" sgor.e. Thu t he 24 dose experinents. were

i | R RS e suE R i ST sebra il R i R SRR

i ndi cal@gbntdGitbokvedbERHE, foR c@lbﬂ«ﬂic%}d Bessing Bdth BealdRe®@ ni ARG Seri@&s anot
acceptabl e as a col onic cleanser. Conparative Exanple 2 [00127] A

r andoPE@ite aatysiseoltibean dlestanery infdudingm b cpes with ahishrrempirie eplopessapic exam

eff ecllYB0ESReved. Compared to other published scoring systems, Applicant’s method is more

rigorous in its language and more complete in its description of bowel preparation adequacy.

Comparative Example 1

[00126] A multicenter, double-blind, dose-range-finding study to evaluate the
effectiveness and safety of L-glucose as a colon-cleansing agent before colonoscopy was
conducted. Doses used in this study were 12 g, 16 g, 20 g, and 24 g. The assessment of the
preparations was based on the scale used in Hsu et al., “Meta-analysis and cost comparison of
polyethylene glycol lavage versus sodium phosphate for colonoscopy preparation,”
Gastrointestinal Endoscopy 48(3):276-282, 1998, wherein small bits of fecal material in the
colon were allowed in an “Excellent” score. Thus, the 24 g dose experiments were similar to the
highest dose experiments of Raymer et al. The results indicated that L-glucose in single doses

within these ranges was not acceptable as a colonic cleanser.
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of L-glucose as a bowel preparation before col onoscopy was perforned. Three
dose regi nens were evaluated: 24 g in the evening only, 30 g in the evening
only, andw@4oy/i4n7sthe evening followed by 12 g in the mpCmiusgo10®872g8t ot al ).
Here, Applicant's GPA scal e described herein was used to evaluate the
preparations. In this study, the 2 evening-only doses (24 g and 30 g) were
suspended for |lack of effectiveness. This study showed that L-glucose given
as a |t gﬁizhggg@géeater clinical effectiveness of bowel cleansing. In
fact,i§%@%§% chedul e was statistically superior to the single dose
sched , A showe i.gnifi di fference |n efficac

bet vveih&a” pl it LHBEEO gzeéoﬁ%l? fjn i&atuflﬁée%grw&ﬁ% defgEming K] wﬁﬂ}él efcoffth%f‘éﬁ

ef ficagy. g(l%%é Q@Qb%el%r%ﬂ?&%ioﬂ%f&@ cQbno &gg/f%@ﬁérforﬁﬁé Tﬁ@@gose%%%ﬁﬁgmnt s)

for the split-dose schedul e was , as conpared to 7/31 (23% in
t he siwayé evadosel: sthe duthe e(/epmtg)mﬂ@,léo g (Dotthnnmryng @p{wamddléwlmeth@ eveavent s wer e

gener al se mld t her re ng ILn' n1f| ant changes
Pt aneid S The  wlanithiod Mo ey Al cafliscrt MpER el feet SR See

cl eansis@PtohkihicQRe PiepRaGYnANThEORYEN R edeﬁlﬂé/ ly dbs (a5 end@G o f wver abl y
rated as vec%@pleasant to somewhat pl easant erall tolerance to t he bowel

pr eparsatfcadedias lackoéaffeasivgarsa. Bris stedy shpyed thaid -ghaerse sinspee asphiedsse hadl t hey
were W llj a i 0 in
descr ﬁﬁ%ﬁt&g%ﬂg&%&fﬁﬁ%ﬁgéanﬁ%ygf I%gg\%l gf%ali‘lsnLg 9%‘ gac]t tﬁefs e Elg % S%Ré) ee }gvlgr% %taﬁstlc\a}\]ﬁe t her

a pr epapaiar w\th\eaﬁqg@kemedcheaxleeGﬂDarﬁhow@d a s@m@@b V\@lﬁfefdﬁﬁé)ﬁﬁéfﬁklz&iy}(pdﬁj omed as
"clean colon or snmall volune of clear derate to_ |l arge vol une

of cl &5tVaeB asehit-epsear cPmpyrd to thysingle- @Sieﬁé‘sqdaleaﬁénwalr%flgw (Aefened ®Ran t he
'r' at i “Qoﬁ%ﬁﬁaﬁ@h g?eé}cgy nBaXI{Ha‘ ool %sess%e?l?sl)'%ﬁetﬂe ﬁ{j’iﬁ éi% éédﬂgﬁllg@@'ﬁg‘f@/ﬂs

excel | ent ratlﬁ's were respective i hed as “no more than
smal | (B0%% a@t:omp:hled en?/31 QM) il the si'r'lg]anhbsé sahathlile ey ). dforfimorly reporfeldw d
not interfering with the exam nati T ellent” rating

woul d #YRES 9VCH%tWﬁE§FW§} Y SeRfeH r%%?cp QB%ETPerer‘é{‘flieﬁlﬁncﬁlﬁl‘:ﬂ@bﬂgE jrentehagacsd o) e

Exa”pllﬁaogatgﬂﬂés?c%suﬁg”ﬁea@l@reaﬁl‘sluﬁ 8ls arel%rf%tltﬂ?e §%%Mse%n@%QQOﬁtng§§ed%§%ﬁﬁ ating
design using 3 split dosés of L-glucose (24°g/24 g, 36°g/36 g, and 48 g/ 48
g). Thlenvhnims tomsee Thaliabtaivetsdredalilj eated grhtery pleasant to somewhat pleasant. Overall

tolerance to the bowel preparation was rated as good or very good and most subjects reported

they were willing to repeat the regimen.

[00128] As noted above in the description of Applicant’s GPA scale, the criteria for
determining whether a preparation was deemed “excellent” or “good” was respectively defined
as “clean colon or small volume of clear liquid” or “moderate to large volume of clear to semi-
clear liquid.” These criteria are more stringent than the rating system used by Raymer et al.
discussed supra since Raymer’s “excellent” and “good” ratings were respectively defined as “no
more than small bits of adherent fecal fluid” and “small amounts of feces or fluid not interfering
with the examination.” Thus, Raymer’s “excellent” rating would likely not qualify as even a

“good” rating in Applicant’s GPA scale.

Example 3

[00129] This open-label, 2-site study employed a dose-escalating design using 3 split
doses of L-glucose (24 g/24 g, 36 g/36 g, and 48 g/48 g). The doses were administered the night

before and the morning of a scheduled colonoscopy. The study was conducted in Phase I
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before and the norning of a schedul ed col onoscopy. The study was conducted
in Phase Ifacilities to control for adm nistration of L-glucose and

adher encewoaotiigithiet ary and hydrati on regi nen. [00130] pTiruseoidosaIgohort s
of 24 subjects were evenly divided between nales and fenal es for each
cohort. Subjects who were schedul ed to undergo an el ective col onoscopy, who
nmet the study entrance criteria, and who gave their consent to participate

in the study were enro]l.ed, Study subject o nmet the.inclusion criteria
ond aaCi e s Sl GG S Blres M edhariIs B Y PROSREeE: “dose
cohor tediifeqt . Each subject observed a strict diet and hydration reginen as
part of the study nedication adm nistration. [00131] The site pharnaci st

prepan e L- giGORR. PERRATRDU QbR O hBuiS{ard ¥e R oh fldsARd femal
pr epaJ%%’E mamualﬁJ pr o%i dlgog. Each s]uﬁtﬁgg{,&ree arlglll esset(% dosesco o?r?a,les
r ecei fekacheoltos SubjecB vduneas sdieduitieo pnddnge in wlastitecobmosapyuwbad mat thiei N a

10-m nute period.. Dose cohorts proceeded in a.dose-escal ating f ion

start iSHgglmgtrﬁn?w_éltqrM%ﬂf WE%@VG(%H G7'PA P PARIIRAC ) ¢ ?%taflﬁétvéf?rf‘d‘ifﬁge%t o a dose
escal &fu BNulRelsSHRMEL 88 ind Bibh3Z e dAY HbChA% tREELAISBNGidewe el onoscopy

utilized Applicant's GPA scale to evaluate the quality of bowel preparation

as befeoradled irgo itlliowgstatode owtwind firgt. Eh¢h subgect obssnedooctdiiel andhygmoered

t hrou hit hg Coér&)n %10 E@e c%gumfor angt (t)m' cal or nedical reasons, and not
becaudSBFT AP REGC SHUSS medistion sARiigii%Rer e t he col onoscopy ended was
not ed he preparatjon was rated as vjewed up to that point. \Wen the
col onc!@@'g’ai di dﬁ@tﬂtﬁp%%rgealst Wﬁgﬁgﬁtheﬁegles?wr? ritie e BFtU¥asons of
' nadeQﬁ&‘ifi&ltigf?‘ﬁ?épaﬂ'ﬁ@ﬁ%Ka%hhl%c)v[igg(g%iéﬁs je%h@gaqaf%%e&%thoHo?ﬁ ?éc@%%cé #feool ,

the GPA was rated as "poor. Thé Residual Stool Score (
descr idoedindbaveewneiswatks ovhichedas to basergunddovwdiin ¢l l@amiiutegpeiriodelete awhotthe 5

ccandtgois B S <abb i e FEFER M SRRl PAVELER E st of

st ool a@é&&ﬁ?&@ alibe Gensiici @ReYorbhed he stool, and the estimated percent age
of the bowel wall visualized in each segnment. [00134] For reasons of

i nadeqy@tse) bovelTRIBpaEah bOornSBE HeQBordtcdpd & ROMER phiftahe VEPA 28k to
evaluate the quality of bowel preparation as before suctioning and washing. If the colonoscopy
did not proceed through the colon to the cecum for anatomical or medical reasons, and not
because of retained stool, the location where the colonoscopy ended was noted and the
preparation was rated as viewed up to that point. When the colonoscopy did not proceed through
the colon to the cecum for reasons of inadequate bowel preparation, because of the presence of

retained stool, the GPA was rated as “poor.”

[00133] The Residual Stool Score (RSS) described above was also used to assess bowel
cleansing in each of the 5 segments of the bowel (rectum, descending colon, transverse colon,
ascending colon, and cecum). As noted, assessments included the amount of stool present, the
consistency of the stool, and the estimated percentage of the bowel wall visualized in each

segment.

[00134] For reasons of inadequate bowel preparation, sections of the bowel that were not
directly examined during colonoscopy were rated as “poor” on all three measures listed

previously.
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directly exam ned during col onoscopy were rated as "poor" on all three
nmeasures |isted previously.[00135] A total of 24 subjects were enrolled

i nt o eachwof2otog1tshr ee dose cohorts. Al 72 subjects wePeTiusedwaars n t he
intent-to-treat (ITT) and safety popul ations. [00136] There were 23 (95.8%
subj ects in each dose cohort who had a conpl ete col onoscopy (endoscopi st
was able to reach to the level of the cecun). The nean (SD) of GPAs were

3.29 for the 2 | 24 dose cohort, 3.42 (0.83) for the 3 36 g
dose SUNE ' andt St o8 sas BETe anaoles oascl SEe SEb AR cohIRE ABIE scores
wer e %ﬁﬁ%&s%%&?ﬁkh@&iﬁnh@hu&h4b$ﬁﬁiaﬁ?j&uﬂ%ﬁ&??oﬁﬂﬁkﬁﬁi5 in each of the 3
dose cohorts including 12 (50.0% subjects in the 24 g/24 g dose cohort, 14
(58.3 j ect sy A . A bjects in
the 4t YE o uodk ANE 20 BT - hifge G, FeRBRe O AR ey o ORIEE Y Gose
cohor tcolmdscapERAdesmpest iMasitblaasraaelt ecthé poyel of 'thd edyluen) 2Tlsummaar (SAR D HRAGPA

(it enters sI0(E8D fon it/ Shy dost ok GISR0BIdE Bea® GIa8 agerprcRort =
Cohor t3.8@0@9f5t) for the 18 5/48 ;(cﬂ)s@ coibrt. Mhe TP cokdd werd fted “excE &P eor B BRAMAT on
Assesshent N 24 24 24 77 Mean (SD) 3.29 (0.81) 3.42 (0.83) 3.88 (0.45) 3.53

(0. 75)of Hpdiukjec.if 6ach FOhed3 Gose40bortMnaludiviex] 225007 )4ubects 10O 24. P+ 2do®, 4. 00

7 0% 8y FE Ul TR O B dh b 68 Rl
(0.0) glddsé cahor® Oy P)4.2%0 dutffect Ftie 3Bt APEIHHsed@NbAhh@A G Beore thabivadiftedVBX =

maxi mum '
“poor.” Table 2 summarizes the GPA results.

Table 2: Summary of Global Preparation Assessment by Dose Cohort (Intent-to-Treat

Population)
24 g24 ¢ 36 g/36 g 48 g/48 g Total
Cohort Cohort Cohort (N =72)
(n=24) (n=24) (n=24) B
Global Preparation Assessment
N 24 24 24 72
Mean (SD) 3.29(0.81) 3.42(0.83) 3.88(0.45) 3.53(0.75)
Median 3.50 4.00 4.00 4.00
Min, Max 2.00, 4.00 1.00, 4.00 2.00,4.00 1.00,4.00
Excellent 12 (50.0) 14 (58.3) 22 (91.7) 48 (66.7)
Good 7(29.2) 7(29.2) 1(4.2) 15 (20.8)
Fair 5(20.8) 2(8.3) 1(42) 8 (11.1)
Poor 0(0.0) 1(4.2) 0 (0.0 1(1.4)
SD = standard deviation, Min = minimum, Max = maximum.
Note: Percentages are based on the number of subjects in each dose cohort.
[00137] There were 30 (96.8%) subjects at Site 01 and 39 (95.1%) subjects at Site 02 who

had a complete colonoscopy. The mean (SD) GPA was 3.68 (0.75) for Site 01 and 3.41 (0.74) for
Site 02. The GPA scores were rated “excellent” for more than half of the subjects at Site 01 (25
subjects, 80.7%) and Site 02 (23 subjects, 56.1%). Only 1 (3.2%) subject at Site 01 had a GPA

score that was rated “poor.”
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Not e: Percentages are based on the nunber of subjects in each dose cohort.
[00137] There were 30 (96.8% subjects at Site 0 1 and 39 (95.1% subjects
at Site ORowhw/taathia conpl ete col onoscopy. The nean ( SDPCGRA20¥%0H3 968
(0.75) for Site 0 1 and 3.41 (0.74) for Site 02. The GPA scores were rated
"excellent” for nore than half of the subjects at Site 0 1 (25 subjects,
80.7% and Site 02 (23 subjects, 56.1%. Only 1 (3.2% subject at Site 0 1

had a core  that s_rat oor 0138 The resul ts e efficacy
onal y PR ronerfe BE e iy Agt oo tomvata s gty ThebFSom on
for atydreardd Raldienl bhe 18abhae Bﬁthls @uléjlséts % 4os %M%&&mnﬁ&g@ 0b%)

(50.0% subjects in the 24 g/24 g dose cohort, 14 (58.3% subjects |n t he
36 g/ 38bjgctsosdiedlzni4 g d@ﬁ@ctonczrt (19L1(58%%)§ub]ee@tus thers 6t g1 &6 ggog?/ apBoyf, agse

ool W1 TAT N EBEL § 62 48 R o R URh e ek SR 938 SREEHE i RN RS Soc (e

48 g/ cABorgwHo$ed aRamprtOISRBcHyIIThe abeanitagRie0dd thexealdsestfica®xaid thatg ons
observed at both sites, supported bé the shortest tine to the first watery

bowel &hbarsest bardranibe highipsrceptags 2 @Cdé@é Pasiadiess absepyed af b@hst}ttefbowel
cl ea”%g@%ﬂeﬁ% G o0 d‘b‘# gﬂﬁé £iPE Wi @gﬁe ah ve%%%%?'fl gLy t1fex £ iy dBPeeS

| ower ere wer e erences I n |n S, nnhs ng-a
r obustprdasiel a ebeabinowthdednssigl bsed nﬁllthbatlghetrfpatceﬁqaget of ‘ttasdlenifor e t han 36
g/36 g result in significantly better col on cleansing than |ower split

doses SNBSS fArd flopesbe Sicrtiderrasesin (i ttes: drmeRsEiigedredobtf o
accounf,whQedMife. $hé %e@ﬂl%nltndfcﬁiettﬁz{t éﬁ [i4RRES hBrelt ;qa&sfg}se}egs%ﬁﬂﬂﬁ% é@%gt y

preparation result RSS scal es ts o are
even rootter qwﬁcarrdmnrsmg[tmmﬁ%r $plitdpsels, Meapwlbfribwbnsmgicdeseskﬂrﬂed whent he art
t hat various. np |f|cah| ons and vari.at.ions, ca

th 1
e e e dhcolEeht fiore, A e i QLR is QTS Tt ik eRUERE! on.

Q her @RROA JTRHP & 2Rl RISBE chIBYEIHE rQWobtaire aRRRAK &bre HiRnidiRSe skilled in the
art from consi der atl on of the specification and practice of the invention

di scl gﬁ@f% Ter ei Qte \erp %ér %)p'a%?{bcmgsets]ﬂﬁfedtlﬂﬁlesﬁ@@lh{ &a‘figtuk %dﬁ[&% l'es be

consi dered as e y, Wwth a true scope and spirit of the invention
bei ng viangtiaatced bd:);na'dhm the kaasmtngvanhan s thvitAde phSin@lHAInhED sk&pe dr. splritgif thioose

ggc\g g?llrclj{ﬁ%}ng? a@‘PF et(obﬁgl 1S OF the rlrI?Vne%pl rclj (V?ltl Be g}ipa(r:flzn%ltorr%h%’se sqg]l\ffl:cp H ¢ enar)t( froa
consideration of the specification and practice of the invention disclosed herein. It is intended
that the specification and examples be considered as exemplary only, with a true scope and spirit

of the invention being indicated by the following claims.
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pattern conprising one or nore characteristic peaks at about 9.24, about
18. 46, about 19.78, about 20.24 and about 28.36 + 0.2 degrees 2Q 3. The

L- gl ucosewoenoipdrsat e of claim 1, having an X-ray powdercCaiustoiamsizosn ( XRPD)
pattern conprising characteristic peaks at about 9.24, about 18.46, about
19. 78, about 20.24 and about 28.36 + 0.2 degrees 2Q 4. The L-gl ucose
nonohydrate of claim 1, having an X-ray powder diffraction (XRPD) pattern

conpri.si or characteristic peaks at about 9.24, about 12.78,
about‘?hﬂgbggggéﬂpggéaﬁé, about 18.46, about 19.32, about 19.78, about
20. 24, about 20.56, about 21.70, about 22.84, about 23.50, about 25.52,
about 126. 5§, glab&dtmenbh§drateabout 27. 84, about 28.36, about 29.40, about
30. 80, about 30.98, about 31.22, about 32.38, about 33.44, about 33.82,

about 35.24, about 35.72, about 36.96 and about 40.18 + 0.2_de%rees 2Q 5.
The L2gl ucdde Lnglieprspdrenobydmteqlagiamil, haupe gl Xartymovaler distiersiondXRPDAct i on

( XRPD t . LS| St 12. 78,
bout P1HHRsEREERTRL Bl BrC IR AR GG RIS PRME 3% elkhs do SouGP 1
20. 24 abal @@ 2420426 outads3g + E,]Z,c%@reeélgﬂ,ut 22.84, about 23.50, about 25.52,
about 26.56, about 27.62, about 27.84, about 28.36, about 29.40, about
30. 80, about 30.98, about 31.22, about 32.38, about 33.44, about 33.82,
about 335. 24 hedpgiyeosganonphydigis af chgmols havine ab Sutaysewigr diffacsiogdRELY 2Q 6.

The L- 10} f i [ e i { on
pat t o T2 RRAR AR AL AR peak Bt 2By AR, By ROl 02T o1
cl ai maboutlt®Vicngoaniegrees 2@l rotation of from about -52.5 to about -53.3

degrees, calculated with reference to anhydrous L-glucose. 8. The L-glucose

nonohydrate of claiml, which is free from D-glucose and D- gl ucos

monohykdr at €.19.1-iHECL-ryeaBydiataRifiHidy Srensfn -EyrRCT A kartios %RP%éast
about p%ggﬂqQHﬁff)risi%g-on{??rﬂof@éﬁé%?&isggpé’iﬁéq{ At 9haCliu L7 Wabei 4,60, at | east

about "99. 999% pur . A process preparing L-glucose nonohydrat e,
conpr iaboutgl 6(48) alaahdlil Rg 6L abgluy £9.82 aboutwet &, abod 204t abogt 2(iG€raboedlicd about

Pressung A 9950 a0 2953 8ot 8 Atue39'6dt e 3Psd A HE A&t
29.40, about 30.80, about 30.98, about 31.22, about 32.38, about 33.44, about 33.82, about
35.24, about 35.72, about 36.96 and about 40.18 + (0.2 degrees 26.

5. The L-glucose monohydrate of claim 1, having an X-ray powder diffraction (XRPD)
pattern comprising characteristic peaks at about 9.24, about 12.78, about 14.60, about 16.48,
about 18.46, about 19.32, about 19.78, about 20.24, about 20.56, about 21.70, about 22.84, about
23.50, about 25.52, about 26.56, about 27.62, about 27.84, about 28.36, about 29.40, about
30.80, about 30.98, about 31.22, about 32.38, about 33.44, about 33.82, about 35.24, about
35.72, about 36.96 and about 40.18 + 0.2 degrees 20.

6. The L-glucose monohydrate of claim 1, having an X-ray powder diffraction pattern

substantially as shown in Figure 1.

7. The L-glucose monohydrate of claim 1, having an optical rotation of from about -52.5 to

about -53.3 degrees, calculated with reference to anhydrous L-glucose.

8. The L-glucose monohydrate of claim 1, which is free from D-glucose and D-glucose

monohydrate.
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nonohydrate. 12. A process for preparing L-glucose nonohydrate, conprising:
(a) dispersing an anount from about 0.9 noles per liter to about 1.5 noles
per literwof2om/momsnce of L-glucose in water at a tenper&Curus2a/081208n about
55 0C to not nore than about 65 OC at a reduced pressure of at |east about
700 mMm Hg | ess than atnospheric pressure, reducing the anount of water
present such that the anount of mater present is from about 28%to about

30% b t of the sol ution, hea g di spersion to a tenperature
of ?r n1abg&F18§u@§ePHH§§8@P H%@h§§t tﬁﬁ&&ﬁé%gﬂﬂf(b) cooling the

solution to a tenperature of fron1about 50 0C to about 55 OC to induce

cryst aol i zathe@nglutoetrh®iohG@ald dT&1diRel, @SeH ik laDRaslaBbioRXIWod, hasper at ure of
from about 25 O% to about 30 0C, and addi ng an anmount of ethanol that is

fromabout 4.5 nL of ethanol to about 5 nL of ethanol per &ean1of L- gl ucose
di sperlded i/nPoress fpraprepasinedyglucoy merw drnbh spParisng () pddingheghyFipeéa s

accor d;{E& ahfl ‘éét?d e reﬁHéetdrh%ssﬁ%ZB{dI@g 9(9011 %(ale FeS Otk &Qtu'){‘ riE!'L“COSe

nonohydr at e |n ste ess accor I'ng a|n112
wherengbhem@mmqmmmaf L- gl ucose prOV|ded |n step (a) is about 1 33 nDIes of
L-glucose per liter of water. 15. The process according to claim 12,

wherei.n L-g] ucose .nonoh dr e is added in ste b) to induce
crystdﬁllzé}P%ﬁe$ifFPr 5@@8“&@@%ﬂﬁﬁﬁﬁ3f8 $§Pﬁ112 wherei n the anount

of ethanol added in step (b) is about 4.85 nlL per gran1of L- gl ucose used in

step (a).17a) dijRrOEEHHoRR GINTARG DO B Perlier WRABH& 15 Mde:slpellivE oSS
nonohydrate is isolated by centrifugation. 18. chlucose nonohydr at e

pr eparsedcpyf b- aﬂ)mcz@@@msvv@tét@iradbmgemblr@P%frﬁmﬁbouiﬁ%ﬂ fornot pord than Ab@W PO t i on
conpr Iaﬂl ?e%u{:ed lr%sas%% gfb a? llleastzag)% P Yo' mgltit €8s thangclltrlrjlgs% eerlcgr;l))rrf]:(s)h 9 rrg uecmarlge one or
nor e adj unc greai YA conp ion conp a about
50% byimtRhgbtwaér ;he@nu mﬁ&hmmwrﬁbewmﬁ gre@éntamﬁyﬂrabuﬁt 28-‘7/@ kcumeso%

by weight of the solution, and heating the dispersion to a temperature of from about 80 °C to

about 82 °C to form a solution; and

(b) cooling the solution to a temperature of from about 50 °C to about 55 °C to induce
crystallization, further cooling the resulting slurry to a temperature of from about 25 °C to about
30 °C, and adding an amount of ethanol that is from about 4.5 mL of ethanol to about 5 mL of

ethanol per gram of L-glucose dispersed in step (a) to form L-glucose monohydrate.

13. The process according to claim 12, further comprising: (c) isolating the L-glucose

monohydrate formed in step (b).

14. The process according to claim 12, wherein the amount of L-glucose provided in step (a)

is about 1.33 moles of L-glucose per liter of water.

15. The process according to claim 12, wherein L-glucose monohydrate is added in step (b)

to induce crystallization.

16. The process according to claim 12, wherein the amount of ethanol added in step (b) is

about 4.85 mL per gram of L-glucose used in step (a).
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21. The conposition according to claim 20, conprising at |east about 70% by
wei ght of Lglucose nonohydrate. 22. The conposition according to claim 20,
conpri si yoaniwast about 75% by wei ght of Lgl ucose nonebydrsat1e/032388 The
conposition according to claim 20, conprising at |east about 80% by wei ght
of Lglucose nonohydrate. 24. The conposition according to claim 20,
conprising at |east about 85% by wei ght of Lglucose nonohydrate. 25. The
conposition _according to claim?2Q, conprising at |eas bout . 90% wei ght
el AR M A Ak A R e S e R s
conpricghiigudtioh.east about 95% by weight of Lglucose nonohydrate. 27. The
conposition according to claim20, conprising at |east about 99% by wei ght
of Lgl ucose nmonohydrate. 28. The conposition according to claim 20,

conpr il8i ng Llagluresgsponphydiateqgeyotbhy pigseesrccertling tgcligmdd afskdmyldr at e. 29. A
met hod for colonic cleansing conprising admnistering to a subject in one

or nor@ dos oSt 1 C i 34 . - S

or cat & t nan Rt e REN SloEsRP b of Atk ABhyAEWD,
an L- sugar mose ddjonat abxoedierd® g to about 200 g. 31. The nethod of clai m 29,
wherein the anount of an L-sugar is fromabout 50 g to about 150 g. 32. The
met hod of claim?29, wherejn the anount o L-sugar. is fromabout 60 g to
about 2040 ¢* CUBPOSHAR SRR R %ﬁ%s rl?@‘,t g@ﬁ@%‘?’%g 19 LagEae o %érﬁt-eéugar
i's fromyabatydffisd-tRcgout 130 g. 34. The nethod of claim29, wherein the
anount of an’L-sugar is fromabout 80 g to about

21. The composition according to claim 20, comprising at least about 70% by weight of L-

glucose monohydrate.

22. The composition according to claim 20, comprising at least about 75% by weight of L-

glucose monohydrate.

23. The composition according to claim 20, comprising at least about 80% by weight of L-

glucose monohydrate.

24. The composition according to claim 20, comprising at least about 85% by weight of L-

glucose monohydrate.

25. The composition according to claim 20, comprising at least about 90% by weight of L-

glucose monohydrate.

26. The composition according to claim 20, comprising at least about 95% by weight of L-

glucose monohydrate.

27. The composition according to claim 20, comprising at least about 99% by weight of L-

glucose monohydrate.

28. The composition according to claim 20, comprising at least about 99.999% by weight of

L-glucose monohydrate.
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120 g. 35. The nethod of claim 29, wherein the anount of an L-sugar is from
about 90 g to about nog. 36. The nethod of claim?29, wherein the L-sugar
conpri seswh-2gloumaosse. 37. The nmet hod of claim?29, wherei RCThS2010981298
conprises L-glucose nonohydrate. 38. The nethod of claim 29, wherein the
adm ni stering conprises admnistering a first dose of the conposition
conprising the L-sugar and a second dose of the conposition conprising the
L-sugar,. 39. The method .of claim38, wherei.n. the first dose conprises at
a5t Bhout FEIGITP (s Sgame SHRPINE SBEBi 4t SR L el B Bat

about (30esth @fmpobRiok c8MPALing 4R ambiifr dTRLNAGLAF tal RidR 3G h gt ig Lhe first
dose conprises from about %6 g to about 80 g of the L-sugar, and the second
dose conprises fromabout 30 g to about g to 60 g of the L-sugar, and the
second0dos dheorgihodsesclfimoif, adegpin hegmaynbef anhlesugas iglapm4PoutFdes tpeabhvld of
clainb%é, wherein the first dose conprises fromabout 40 g to about 50 g of
t he L-suéar, and the second dose conprises fromabout 30 g to about 40 g of
the L-sugar. 42. The nethod of claim 38, wherein the first dose conprises
from about The ngethal eftadaitn BB whetdin theenlouaugdn, L-anghr ihomaboid (dp®eaboonpr i ses
fron1ab8ut 45 g to about 55 g of the L-sugar. 43. The nethod of claim 38,
wher eilR%€he first dose conprises at | east about 48 g of the Lsugar, and the
second dose conprises at |east 48 g of the L-sugar. 44. The nmethod of claim
38, wherei mykhgedhdd StclfdRSH, GARRYGA 8RINRRANST - ughr ks GbHGBSE dMNRMALAL €,

and the second dose conprises about 52.8 g L-glucose nonohydrate. 45. The
met hod46f2. cl ai m 44, wherein the first dose is administered the night before
t he subj ect undergoes a col onoscopy, and the second dose is adm nistered

t he r,Ni Ng~.Qf u Li.0r~d 0,..Lhe . .col ongsc . 46, .The £ of ¢laim 44,
wher et eachecisBa Rl 2 Seel SRR R 5ie s P PhCRAC Eofnces
of watignog.47. The nethod of claim29, wherein the adm nistration to the
subject is prior to the subject

34. The method of claim 29, wherein the amount of an L-sugar is from about 80 g to about
120 g.

35. The method of claim 29, wherein the amount of an L-sugar is from about 90 g to about
110 g.

36. The method of claim 29, wherein the L-sugar comprises L-glucose.

37. The method of claim 29, wherein the L-sugar comprises L-glucose monohydrate.

38. The method of claim 29, wherein the administering comprises administering a first dose

of the composition comprising the L-sugar and a second dose of the composition comprising the

L-sugar.

39. The method of claim 38, wherein the first dose comprises at least about 36 g of the L-

sugar, and the second dose comprises at least about 30 g of the L-sugar.

40. The method of claim 38, wherein the first dose comprises from about 36 g to about 80 g
of the L-sugar, and the second dose comprises from about 30 g to about g to 60 g of the L-sugar,

and the second dose comprises from 40 g to 60 g of the L-sugar.
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under goi ng a col onoscopy. 48. A nethod for colon cleansing in a subject
conprising: (a) adm nistering to the subject an aqueous sol ution containing
from abouwoO26100@1Bbout 72 g L-gl ucose (based on the wei ghtt/uskoloasm9s
L-glucose) at night, and (b) adm nistering to the subject an aqueous
solution containing fromabout 36 to about 72 g L-glucose the follow ng
norning. 49. The nmethod of claim48, wherein the subject is undergoing a

col onosco ste i.s perfornmed the night before the col onosco and
o en B O PdrmeSoaiRod e RE STl hsritsigis® BomBeen fom ouEdy BReaeaRa0 200. A
met hochs iML—@@éa@,%n@'tﬁ@@bﬁk@d&s@ c%n@ﬁ@éset%m‘a%m@o%j B8%bok0 gibfstﬁe b@u@gr.

L- gl ucose nonohydrate in water to forma first aqueous sol ution, wherein
t he amount of L-glucose ranges from about 36 to about 72 (based on the

wei ght42of  tlhe niptked ofgllajgoie Wwheral) thedibtriose epmpigses dromhebositih) &de abdve 5P igr st
aqueo utiaon at. njah )..di ss0l Vi - gl:ucos qgggg e.ln water to
form é% é%?% E%éag’qaﬁl g(;}ﬁés]éeg?ﬂt‘%flé%r? ,0 \Bﬁ gér)sefﬁ]rﬁt% Réutgl%tﬁta%gfl - %ﬁgtégi“esutg%rnges from
about 36 to about 72 g (based on the weight of the base L-glucose), and (d)
adm ni4st er iThg niahddef daiby 38 twhelheén gedomdiose vaapisses at ithitaboithld o al thow ng
norning. 51. A nethod for colon cleansing in a subject undergoing a

col oncE&BpINdLBEPEPET Agse RIPriseatATast 28 B RGthed-t48 subj ect an aqueous
sol ution containing about 48 g L-glucose (based on the wei ght of base

L- 9l uggse) rendthéliir DRRPIEE viBRif AleTRASEADYomAHRc: (B3I DL igiokg Lo the

subj ect an aqueous sol uti on contai ni ng about - gl ucose the norning of,

but pmi@ohydrate; hed dolservod clopyconyiseAalmit had o loglusobcomondhydraté.ng in a
subj ect undergoi ng a col onoscopy conprising: (a) dissolving 52.8 g

L- gl uggse nohydr ate.i.n out 8 fl Wi unces, of. wat to rima, first
aqueons. sol TEToq by Pt st PHERGRaRba R fhe bipPrirTut.c
sol ut isobjetthidBigghd a bstbds€opyn@nd the second dose is administered the morning of, but prior

to, the colonoscopy.

46. The method of claim 44, wherein each dose of L-glucose monohydrate is dissolved in

about 8 ounces of water.

47. The method of claim 29, wherein the administration to the subject is prior to the subject

undergoing a colonoscopy.

48. A method for colon cleansing in a subject comprising:

(a) administering to the subject an aqueous solution containing from about 36 to about 72
g L-glucose (based on the weight of base L-glucose) at night, and

(b) administering to the subject an aqueous solution containing from about 36 to about 72

g L-glucose the following morning.

49. The method of claim 48, wherein the subject is undergoing a colonoscopy, step (a) is
performed the night before the colonoscopy, and step (b) is performed the morning of, but prior

to, the colonoscopy.

50. A method for colon cleansing in a subject comprising:
(a) dissolving L-glucose monohydrate in water to form a first aqueous solution, wherein

the amount of L-glucose ranges from about 36 to about 72 g (based on the weight of the base L-
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col onoscopy, (c) dissolving 52.8 g L-glucose nonohydrate in about 8 fluid
ounces of water to forma second aqueous solution, and (d) admnistering to
t he subj ew0 20tve14s¢ond aqueous sol ution the norning of, POWUSPeE0OB729®, t he
col onoscopy. 53. A colonic cleansing kit conprising a package and an anount
of an L-sugar effective for colonic cleansing in the package, wherein the
anmount of L-sugar conprises a first pre-neasured dose and a second

pre-me sur%d dose. 54. The kit of claim53, wherein the total anount of the
L- sug& "9 )gr eat er than about 48 g. 55. The kit of claim53, wherein the

total a”DPQB)Qﬁn&ﬂ&m&g%&gﬁ%uBQQRBQEMQ5&@&@5s&ﬂ@&nﬁbﬁgﬁ,48 g to about 200 g.
56. The kit of claim53, wherein the first dose conprises at |east about 36

g of the L{eufssolviasmb-dlinessmoonkyddas e woiepri s agecindzgpeasoatuti8o, g of t he
L- sugar,. 57. . The Ki | ai m 53 er ej e fir dose conpri ses, from
about i 15 St Bl efi S TaRge HORGRP T E obil T2 BRGGBTEE WBRH LB ¢ om
30 g tasB0-glicafe)l 4l L-sugar. 58. The kit of claim53, wherein the L-sugar
conprises L-glucose. 59. The kit of claimb53, wherein the L-sugar conprises
L- gl ucose ndhukigstriag tethe syhiscithe sespng pglierus splutiqry tha éollavaRp MOsRIAg:
anhydrous L-glucose. 6 1. The kit of claim48, further conprising

I nstrugti ong nfe@od 6! (%ﬁ'&?glgﬂ%in%riﬁB%Eﬁjtei:tq{?ldergoing a colonoscopy comprising:
(a) administering to the subject an aqueous solution containing about 48 g L-glucose
(based on the weight of base L-glucose) the night before the colonoscopy, and
(b) administering to the subject an aqueous solution containing about 48 g L-glucose the

morning of, but prior to, the colonoscopy.

52. A method for colon cleansing in a subject undergoing a colonoscopy comprising:

(a) dissolving 52.8 g L-glucose monohydrate in about § fluid ounces of water to form a
first aqueous solution,

(b) administering to the subject the first aqueous solution the night before the
colonoscopy,

(c) dissolving 52.8 g L-glucose monohydrate in about § fluid ounces of water to form a
second aqueous solution, and

(d) administering to the subject the second aqueous solution the morning of, but prior to,

the colonoscopy.

53. A colonic cleansing kit comprising a package and an amount of an L-sugar effective for
colonic cleansing in the package, wherein the amount of L-sugar comprises a first pre-measured

dose and a second pre-measured dose.
54. The kit of claim 53, wherein the total amount of the L-sugar is greater than about 48 g.

55. The kit of claim 53, wherein the total amount of the L-sugar is from greater than about 48

g to about 200 g.

56. The kit of claim 53, wherein the first dose comprises at least about 36 g of the L-sugar,
and the second dose comprises at least about 30 g of the L-sugar.
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57. The kit of claim 53, wherein the first dose comprises from about 36 g to about 80 g of the

L-sugar, and the second dose comprises from 30 g to 80 g of the L-sugar.

38. The kit of claim 53, wherein the L-sugar comprises L-glucose.

59. The kit of claim 53, wherein the L-sugar comprises L-glucose monohydrate.
60. The kit of claim 59, further comprising anhydrous L-glucose.

61. The kit of claim 48, further comprising instructions for colonoscopy preparation.
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