wo 2015/130539 A1 [N 0000 A O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2015/130539 A1l

(51

eay)

(22)

(25)
(26)
(30)

(72)
1

74

31

3 September 2015 (03.09.2015) WIPOIPCT
International Patent Classification:
A61K 49/00 (2006.01) AG61K 9/08 (2006.01)

AGIK 49/10 (2006.01)
AGIK 9/14 (2006.01)

A61K 47/34 (2006.01)

International Application Number:
PCT/US2015/016488

International Filing Date:

19 February 2015 (19.02.2015)
Filing Language: English
Publication Language: English
Priority Data:
61/944,732 26 February 2014 (26.02.2014) US
14/471,040 28 August 2014 (28.08.2014) US

Inventor; and
Applicant : KACHAAMY, Toufic [US/US]; 2608
Turney Road, Phoenix, AZ 85016 (US).

Agent: WHITHAM, Michael, E.; 11491 Sunset Hills
Road, Suite 340, Reston, VA 20190 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

(84)

AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: INDIRECT CHROMOENDOSCOPY WITH AN ORAL INDIGO CARMINE BASE PREPARATION

(57) Abstract: Indirect chromoendoscopy is performed by providing a subject with an orally administered composition which in-
cludes indigo carmine dye mixed with polyethylene glycol (PEG). Preferably, the subject ingests at least 160 mg of indigo carmine
prior to the endoscopic procedure. This is accomplished by ingesting 1 ml to 6L of a premixed or reconstituted indigo carmine and
PEG composition up to twenty four hours prior to the endoscopic procedure.



5

10

15

20

25

30

WO 2015/130539 PCT/US2015/016488

INDIRECT CHROMOENDOSCOPY WITH AN ORAL INDIGO CARMINE BASE
PREPARATION

FIELD OF THE INVENTION

The invention relates to a pharmaceutical composition comprising indigo carmine mixed
with polyethylene glycol and a method for staining the alimentary or gastrointestinal tract in

preparation for a chromoendoscopic procedure.

BACKGROUND OF THE INVENTION

Colonoscopy is currently the preferred method for colon cancer screening. This
procedure is used to examine the surface of the gastrointestinal tract for abnormalities, such as
polyps consisting of abnormal growth into the lumen. When detected, these polyps can be
removed thus decreasing the risk of colon cancer by an estimated 75 to 90% (Davila et al., 2006).
However, the colonoscopy miss rate can be over 10% (Pickhardt et al., 2004). Cancers diagnosed
after a colonoscopy, also called interval cancers, have multiple possible causes including a
different biology than non-interval cancers and factors related to the procedure itself. Among
procedural causes, missed lesions are thought to play a large role (Cooper et al., 2011; Pohl et al,,
2010; Faiss S., 2011). There has been significant focus on flat lesions and specifically sessile
serrated adenomas and their possible role in interval cancer. Flat polyps especially the sessile
serrated adenomas are difficult to detect and may evolve more rapidly into cancer (Anderson J.,
2011; Leggett et al., 2010).

For colonoscopy to continue to be the preferred method for colon cancer screening, its
sensitivity must improve. Panchromoendoscopy using dyes including Indigo carmine or
Methylene blue sprayed directly onto the surface of the colon has been shown to increase the
sensitivity. However chromoendoscopy has not been widely adopted because it can be
cumbersome and time-consuming (Coe et al., 2012). Chromoendoscopy remains the gold
standard for polyp detection and should theoretically be performed routinely (Brown S. and
Baraza W., 2010). However, time constraints continue to dictate that chromoendoscopy is
employed only selectively.

Indirect chromoendoscopy offers the potential for more efficient use of

chromoendoscopy. With indirect chromoendoscopy, the dye is administered orally thereby
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eliminating the time spent spraying the colon. Indirect chromoendoscopy has been attempted in
the past with giving 100 mg of oral indigo carmine in the form of a capsule or powder before
ingestion of the oral preparation (Mitooka et al., 1992). However, this method has not been
adopted as it does not provide enough staining to improve polyp detection rate (Araujo et al.,
2002). There is a need for new methods to enhance staining during chromoendoscopy in a more

time-efficient and convenient manner.

SUMMARY OF THE INVENTION

Embodiments of the invention relate to a pharmaceutical composition comprising indigo
carmine mixed with polyethylene PEG and a method for staining of the alimentary or
gastrointestinal tract. The invention allows for more efficient performance of chromoendoscopy.
Dye staining with this solution can significantly enhance lesion detection. The routine use of this
technology will improve polyp detection rates and make its use a new standard of care.

Disclosed herein are pharmaceutically acceptable compositions of indigo carmine
premixed with PEG. The composition may further comprise at least one of the following: sodium
(Na), potassium (K), chloride (Cl), Bicarbonate (HCOs), sulfate (SO4) or simethicone. In some
embodiments, the solution may also contain substances to prevent water absorption, improve
palatability, decrease fluid shifts, decrease foaming, alter gastrointestinal motility, alter
absorption, and improve tolerability. Preferably, the indigo carmine dye comprises at least 0.64
wt%.

In some embodiments, the solution comprising indigo carmine and PEG is orally
administered in one session four to twenty-four hours before an endoscopic procedure. In other
embodiments, the indigo carmine solution is orally administered in two sessions, the first session
four to twenty-four hours before said endoscopic procedure and the second session one to four
hours before said endoscopic procedure. Preferably, the dose provided to a subject is at least 160
mg of indigo carmine dye, and preferably 160-480 mg of indigo carmine dye. Preferably, the
dose is provided with 1 ml to 6 liters of PEG.

DESCRIPTION OF THE FIGURE

Figure 1 is a flow diagram illustrating an exemplary chromoendoscope procedure

according to the present invention.
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DETAILED DESCRIPTION OF THE INVENTION

Indigo carmine is FDA approved for use as a food colorant. Specifically, the FDA
certifies up to 2 mg/kg of daily intake of indigo carmine, and there are no reports of toxicity from
oral administration. If a 2L solution of 0.008% of indigo carmine is ingested it would amount to
a dose of 160 mg. Most of the oral solution will reach the colon intact. In rat studies, 3% of the
dye taken orally was absorbed (Lethco et al., 1966). Data suggest that the food colorant absorbed
in humans will be cleared very rapidly from circulation (Oravisto K., 1957). The combination of
low levels of absorption, rapid clearance, and no known toxicity together make it unlikely that
this food colorant would reach clinically significant concentrations, and thus indigo carmine dye
will be well tolerated.

As further support of the safety of indigo carmine given for indirect chromoendoscopy, it
is estimated that absorption through oral administration according to the methods of the present
invention will lead to lower concentrations than what is currently used and accepted during
intravenous administration. When used intravenously, indigo carmine is given in doses of 20 mg
and 40 mg to diagnose ureteral injuries. Although there are rare case reports of hypotension,
hypertension and anaphylaxis with the intravenous use of indigo carmine, causality has not been
established (Jeffords et al., 1977; Shir et al., 1993; Gousse et al., 2000). If higher doses of oral
indigo carmine are necessary to perform adequate panchromoendoscopy, they will be tolerated
with minimal to no side effects.

Polyethylene Glycol (PEG) is a generic substance (sometimes referred to as polyethylene
oxide or polyoxyethylene) used in multiple industries including colonic cleansing solutions.
PEG is a well recognized excipient used in the pharmaceutical industry, and is also a well
recognized constituent in a number of laxatives (e.g., MiraLAX and Dulcolax) PEG is available
in substituted and unsubstitute forms. Indigo carmine has been used to stain colonic polyps for
better identification, and studies have shown that if sprayed topically during an endoscopic
procedure, it improved detection of abnormalities. Combining both materials and having the
patient ingest them will pre-stain the colon for colonoscopy and save time, as spraying is not
usually done because it is cumbersome and time consuming and does not lead to uniform
staining. The present invention will help endoscopists perform chromoendoscopy more

efficiently, without the need to spend time spraying the dye, and help to improve detection of
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polyps. Endoscopists can be provided with educational material and videos of examples of how
to use the composition.

Embodiments of the invention thus provide methods of staining the alimentary or
gastrointestinal (GI) tract of a subject. The methods comprise orally administering to a subject a
composition comprising PEG mixed with indigo carmine dye. The premixed composition, which
provides higher than normal doses of indigo carmine, produces significantly better staining of the
alimentary and gastrointestinal tract as compared to more traditional methods. This premixed
composition thus allows for increased visualization of colonic lesions.

Embodiments of the invention provide premixed compositions which are in liquid or
reconstitutable form (e.g., assume a liquid format on the addition of water or aqueous fluid)
comprising indigo carmine dye mixed with PEG. The compositions are orally ingestible and may
contain one or more other ingredients, e.g. salts and ionized forms thereof, (e.g. Na", K*, CI",
HCO5™, S047, etc). The composition may also contain other beneficial substances such as
flavorings, colorants, buffering agents, thickeners, wetting agents, etc. In exemplary
embodiments, the composition is formulated to provide indigo carmine at doses ranging from
160 mg to 10 g (and in certain embodiments, 150-500 mg or 160 mg to 480 mg and other
comparable ranges). The indigo carmine dye is mixed with PEG and one or more of sodium,
potassium, chloride, bicarbonate, SOy, and the anti-foaming agent simethicone, and preferably
has an osmolality between 270 and 290. The constituents have concentrations within the

following ranges:

Na' (mEq/L) 0to 150
K" (mEq/L) 0 to 100
CI' (mEq/L) 0 to 100
HCO5 (mEq/L) 0 to 100
SO, (mEq/L) 0to 100
PEG (gm/L) 0 to 200

Simethicone (gm/L) 0 to 1500
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The molecular weight of the PEG can vary from low molecular weights (e.g., 300-400 MW) to
high molecular weights (5000 MW and above), and the liquid composition used in the invention
could include a mixture of PEG at different molecular weights.

The indigo carmine and PEG composition can be provided in a container to be mixed
before use with water. The indigo carmine and PEG composition can, for example, be
administered in one or two sessions based on the patient’s and/or healthcare provider’s
preference and indication. In a non-split preparation protocol, up to 6 liters of the solution may
be consumed in one session four to twenty-four hours before the endoscopic procedure. In a split
preparation protocol, a portion of the preparation with or without indigo carmine may be
consumed four to twenty-four hours before the procedure and a second portion may be consumed
one to four hours before the procedure. Each portion of the split preparation can range from 1 ml
to 6 liters (and in some embodiments 100 ml to 4 liters or 250 ml to 2 liters, and other
comparable ranges).

Capsule chromoendoscopy has been attempted in the past with mixed results. Mitooka
and colleagues attempted oral administration of 100 mg of indigo carmine powder before the
colonic prep and found it to give a good effect in §0% of the cases on the right colon and 50% of
the left colon. No side effects were observed (Mitooka et al., 1992). Araujo and colleagues
administered 100 mg of oral indigo carmine in a capsule before the colonic prep and found that it
was ineffective in staining the entire colon in over 90% of the cases (Araujo et al., 2002).

Embodiments of the present invention provide methods to enhance the staining when
compared to capsule chromoendoscopy. Unlike capsule chromoendoscopy, the indigo carmine
dye is premixed with PEG. The premixed indigo carmine and PEG composition can also be
reconstituted from a powdered or dried form. Providing a mixed solution assures distribution of
the indigo carmine dye in the gastrointestinal tract. Also, having higher doses of indigo carmine
than previously used, allows for better staining results. The mixture can be administered starting
twenty-four hours before the endoscopic procedure (e.g. colonoscopy). Volumes of the solution
orally administered can range from 1-5 ml to 6 liters (and in some embodiments 100 ml to 4
liters or 250 ml to 2 liters, and other comparable ranges).

Embodiments of the invention also provide methods of performing endoscopic
procedures which require or for which it is beneficial to stain tissue or cells that are to be

examined. The methods include administering to a subject (e.g. orally or by rinsing or washing) a
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composition comprising PEG and indigo carmine dye, and then carrying out the endoscopic
procedure. The endoscopic procedures include but are not limited to: investigation of any portion
of the GI tract, including the esophagus, stomach and duodenum (esophagogastroduodenoscopy);
small intestine (enteroscopy); large intestine/colon (colonoscopy, sigmoidoscopy); bile ducts,
rectum (rectoscopy) and anus (anoscopy) (both also referred to as “proctoscopy’). However,
other applications of the technology are also possible in which tissues or cells are exposed to the
composition (e.g. via washing or rinsing with a PEG-indigo carmine composition) and stained
thereby. In such embodiments, the composition is not necessarily ingestible or “food grade” but
is physiological compatible. Cells that may be stained and examined include tissues or cells of
the respiratory tract, the nose (rhinoscopy), the lower respiratory tract (bronchoscopy), the ear
(otoscopy), the urinary tract (cystoscopy), the female reproductive system (gynoscopy), the
cervix and/or vagina (colposcopy), the uterus (hysteroscopy), the fallopian tubes (falloposcopy),
and normally closed body cavities (e.g. accessed through a small incision) such as the abdominal
or pelvic cavity (laparoscopy), the interior of a joint (arthroscopy), organs of the chest
(thoracoscopy and mediastinoscopy), etc.

Embodiments of the invention also include methods of identifying abnormal cells by
exposing cells, tissue, organs, etc. suspected of containing abnormal cells or growths (e.g.
cancerous or precancerous cells, polyps, tumors, etc.). The methods include exposing cells,
tissue, organs, etc. that may contain such abnormalities to the composition of the invention,
viewing and/or imaging the stained cells, tissue, organs, etc., and concluding whether or not the
stained cells are normal or abnormal. The methods may include steps of comparing the viewed
or imaged cells to reference cells (e,g. normal cells and/or known abnormal or diseased cells), in
order to recognize similarities and differences, then concluding whether or not the stained cells
are normal or abnormal based on the comparison.

While invention has been described in its preferred embodiments, those of skill in the art
will recognize the invention can be practiced with variations within the spirit and scope of the
appended claims.

REFERENCES

Throughout this application, various references describe the state of the art to which this
invention pertains. The disclosures of these references are hereby incorporated by reference into

the present disclosure.
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CLAIMS

1. A pharmaceutical composition for use in staining of the alimentary or gastrointestinal tract
comprising indigo carmine dye mixed with polyethylene glycol (PEG) that provides an
administered dose of at least 160 mg of said indigo carmine dye in the form of a reconstitutable

powder or premixed solution.

2. A pharmaceutical composition comprising indigo carmine dye mixed with PEG in liquid or

reconstitutable form wherein said indigo carmine dye comprises at least 0.64 wt%.

3. The composition of claim 1 further comprising at least one of the following: sodium (Na),

potassium (K), chloride (Cl), Bicarbonate (HCOs3), sulfate (SO4) or simethicone.

4. The composition of claim 1 further comprising at least one of the following: electrolytes,

flavorings, colorants, buffering agents, thickeners or wetting agents.

5. The composition of claim 1 wherein said dose of indigo carmine dye ranges from 160 mg to

10 gin 1 ml to 6 liters of PEG.

6. A method for staining of the alimentary or gastrointestinal tract comprising the step of:
orally administering to a subject a pharmaceutical composition comprising indigo

carmine dye pre-mixed with PEG.

7. The method of claim 6, wherein said orally administering step provides an administered dose

of at least 160 mg of said indigo carmine dye.

8. The method of claim 6, wherein said pharmaceutical composition comprises at least 0.64 wt%

of said indigo carmine dye.
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9. The method of claim 6, wherein said composition further comprises at least one of the
following: sodium (Na), potassium (K), chloride (Cl), Bicarbonate (HCOs3), sulfate (SOj,) or

simethicone.

10. The method of claim 6, wherein said composition further comprises at least one of the

following: electrolytes, flavorings, colorants, buffering agents, thickeners or wetting agents.

11. The method of claim 7, wherein said dose of indigo carmine dye ranges from 160 mgto 10 g

in 1 ml to 6 liters of PEG.

12. The method of claim 6, wherein said orally administering step includes a step of

reconstituting said pharmaceutical composition into a liquid format.

13. A method for performing a chromoendoscopic procedure comprising the steps of:

orally administering to a subject a pharmaceutical composition comprising indigo
carmine dye mixed with polyethylene glycol that provides an administered dose of at least 160
mg of said indigo carmine dye; twenty-four hours after said orally administering step,

performing a chromoendoscopic procedure.

14. The method of claim 13, wherein said orally administering step is performed in one session

four to twenty-four hours before said step of performing a chromoendoscopic procedure.

15. The method of claim 13, wherein said orally administering step is performed in two sessions,
a first of said two sessions being performed four to twenty-four hours before said step of
performing said chromoendoscopic procedure, and a second of said two sessions being

performed one to four hours before said step of performing said chromoendoscopic procedure.

16. The method of claim 13, wherein said composition further comprises at least one of the
following: sodium (Na), potassium (K), chloride (Cl), Bicarbonate (HCO3), sulfate (SO4) or

simethicone.
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17. The method of claim 13, wherein said composition further comprises at least one of the

following: electrolytes, flavorings, colorants, buffering agents, thickeners or wetting agents.

18. The method of claim 13, wherein said dose of indigo carmine dye ranges from 160 mgto 10

gin 1 ml to 6 liters of PEG.

19. The method of claim 13, wherein said orally administering step includes a step of

reconstituting said composition into a liquid format.
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