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Please circle the answer that best describes how you feel for each question.

l

3

4

36

7-10

1 1-14

15-19

20+

0

1

2

3

4+

SYMPTOM

SCORE

BOTHER

SCORE

a. How many times do you go to the

bathroom at night?

bathroom’ does it bother you?

.

Never

Occasionally

Usually

Always

Never

Occasionally

Usually

Always

Never

Occasionally

Usually

Always

Never

Occasionally

Usually

Always

Never

Occasionally

Usually

Always

Mild

Moderate

Severe

Are you currently sexually active.
YES

4

2

How many times do you go to the

_ b. If you get up at night to go to the

3

1

.

bathroom during the day?
2

0

NO

a. IF YOU ARE SEXUALLY

ACTIVE’ do yqu now or have
you ever had pain or symptoms

during or after sexual intercourse?

b' Hy?“ have p'flm’ docs It make you
avoid sexual lntercourse?

5

Do you have pain associated with
your bladder or in your pelvis

(vagina, labia, lower abdomen,

.

urethra, perineum, testes or scrotum)?
6

Do you still have urgency after you
go to the bathroom?

7

a. If you have pain, is it usually

b. Does your pain bother you?
8

I Never Occasionally Usually Always

a. If you have urgency, is it usually

b. Does your urgency bother you?

Mild

Moderate Severe

I
I

I Never Occasionally Usually Always

SYMPTOM SCORE (1, 2a, 4a, 5, 6, 7a, 8a)I
BOTHER SCORE (2b, 4b, 7b, 8b)

TOTAL SCORE (Symptom Score + Bother Score) =I
Figure l

I
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Solution 1

Solution 2

Ask the patient to rate
baseline pain and urgency
using the scales shown at

Sterile

40 mEq

water,

right.

40mL_

KCl/ 100 ml
water, 40
mL

Place a small catheter in

patients bladder.
Slowly, over 1-2 minutes,
instill Solution 1 into the

Pain and Urgency Scales

bladder.

Pain

After 5 minutes. ask the
patient to rate any pain and

None
L

urgency on the scales.

Mild
l

0

1

Moderate
l
l

I

2

3

4

Moderate
l
l
2
3

l
4

Severe
l
5

Urgency

Remove Solution 1 from the -

bladder.
None
l
0

Slowly, over 1-2 minutes,
instill Solution 2 into the
bladder.

After five minutes, ask the
patient to rate any pain and

Mild
l
1

Severe
l
5

Questionnaire
1. Which solution is worse?

urgency on the scales.

__ Solution 1
_ Solution 2

Remove Solution 2 from the
bladder and rinse with 40 mL
water.

_ Neither

2. is the difference between the solutions:

Ask the patient to compare

_ Mild

the two solutions using the

_ Moderate

questionnaire at right.

_ Severe

Figure 2
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How IC presents itself in women and men

Pelvic pain:
Can be felt as dysuria, pain in the suprapubic area, lower abdomen, lower back,
medial thighs; inguinal area, urethra, vagina or vulva in women, scrotum or testes
in men

Can occur in multiple locations in any combination

Includes pain with sexual intercourse, present in many male and female IC

patients
May be the IC patient’ 5 only symptom (some have no urgency/frequency)

Urinary urgency?requency:
Tends to develop gradually
May be present but the patient may not recognize it as abnormal

May be the IC patient’ s only symptom (some have no pain)
May occur in precipitous ?ares in as little as one hour

Figure 3
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Factors that can affect the severity of an IC patient’ s symptoms on a given day
Duration of disease - has the patient had continuous symptoms for 6 months or ‘

more?
Tissues affected - bladder, urethra, and/or prostate

Treatment(s) received
Level of recent sexual activity - symptoms often ?are during or within 24-48

hours a?er intercourse in females and males
Menstrual cycle - symptoms‘ tend to ?are before onset of menses

Seasonal allergies

Figure 4
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PUF Score as a Predictor of PST Result*

PUF Score

Likelihood
of Positive
PST

10-14

75%

15-719

79%

20+

94%

*Source of data: Parsons et al. Urology. 60:573-578 (2002)

Figure 5
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Three-part treatment regimen for IC

Restoring epithelial function:
0

Pentosan polysulfate (oral) 300-900 mg/day

0

Heparin (intravesical) 40,000 IU in 8 cc 1% lidocaine and 3 ml of sodium
bicarbonate once to twice a day

Reversing neural activation:
0

Preferred: Amitriptylene (Elavil) 25 mg/day at bedtime

0

Can increase to 50 mg/day a?er 4-8 weeks

Q

Alternative: selective serotonin reuptake inhibitor

Controlling allergies:
'

Hydroxyzine 25 mg daily in the evening

0

Increase to 50-100 mg daily during allergy seasons as needed

Figure 6
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CME Educational Objectives

Upon completion of this CME review article, the participant should be able to:
List the clinical signs and symptoms of interstitial cystitis
Relate several factors that complicate the process of diagnosing IC

Compare the effectiveness of cystoscopy versus the Potassium Sensitivity Test in
establishing a diagnosis of IC

Describe the rationale and the procedure for the Potassium Sensitivity Test
Outline a heparinoid-based program of medical therapy for an IC patient who has

seasonal allergies
Describe how and when the success of this therapy should be assessed

Figure 7
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Obiectives for the Clinician

Diagnosis
Use the PUF Scale to screen patients for IC symptoms
Suspect IC in a woman or man who has urinary urgency and/or pelvic pain in the
absence of any other identi?able cause

Bear in mind that a patient may feel IC pain in one or more places in the front or

back of the pelvic area, from the navel to the thighs, in any combination
Rely on the Potassium Sensitivity Test to con?rm the diagnosis of IC

Treatment

Make heparinoid therapy the cornerstone of your [C treatment plan

Use medical therapies aimed at reversing neural activation and controlling

allergies as appropriate
Try PPS therapy for at least a year before judging its effectiveness
Never withhold IC treatment from a patient who has signs and symptoms of [C

but tests negative for intravesical potassium sensitivity

Figure 8
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Patient Overall Rating of Improvement of Symptoms

(PORIS)
Please check the category that BEST describes your condition TODAY in
COMPARISON to your condition BEFORE you started therapy.

1.
Please check the category that best describes the OVERALL CHANGE in PAIN
associated with your bladder since the start of

therapy. (Check one)
[ ] Worse
[ ] No better (0% improvement)

[ ] Slightly improved (25% improvement)
[ ] Moderately improved (50% improvement)
[ ] Greatly improved (75% improvement)
[ ] Symptoms gone (100% improvement)
2.

Please check the category below that best describes the OVERALL CHANGE in
URGENCY or pressure to urinate associated with your bladder since the start of

therapy. (Check one)
[ ] Worse
[ ] No better (0% improvement)

[ ] Slightly improved (25% improvement)
[ ] Moderately improved (50% improvement)
[ ] Greatly improved (75% improvement)
[ ] Symptoms gone (100% improvement)

Figure 9
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NOVEL INTERSTITIAL THERAPY FOR
IMMEDIATE SYMPTOM RELIEF AND CHRONIC
THERAPY IN INTERSTITIAL CYSTITIS

preferred embodiment, the present invention relates to treat
ment formulations and methods for reducing interstitial

cystitis in patients.

[0001] This application is based on Us. Provisional
Application Ser. No. 60/540,186 ?led on Jan. 28, 2004, the
contents of Which are hereby incorporated by reference, in

vides treatment formulations for reducing one or more of the

their entirety, into this application, and from Which priority
is hereby claimed.

one embodiment, the present invention contemplates treat

[0008]

In some embodiments, the present invention pro

folloWing urinary frequency, urgency, and/or pelvic pain. In
ing patients With interstitial cystitis (IC). While it is not

entireties are hereby incorporated by reference into this

intended that the present invention be limited to any par
ticular form of IC, it is believed that the majority of IC
patients Would bene?t from this invention. In further

application in order to more fully describe the state of the art
to Which the invention pertains.

patients With any one or more of the folloWing: urinary

[0002] Throughout this application various publications
are referenced. The disclosures of these publications in their

FIELD OF THE INVENTION

[0003]

The present invention relates to a disorder of the

loWer urinary tract, and in particular, reducing the symptoms
(including treatment) of interstitial cystitis in vivo. In a
preferred embodiment, the present invention relates to,
treatment formulations and methods for reducing interstitial

cystitis in patients.

embodiments, the present invention contemplates treating

frequency, urgency, and/or pelvic pain.
[0009]

In one embodiment, the present invention contem

plates a composition comprising: a) a heparinoid, b) a local
anesthetic, and c) a buffering compound. In one embodi
ment, the composition is in a solid state. In one embodiment,
the composition is in solution. In one embodiment, the

composition is in solution, Wherein said solution has a pH of
at least 7. In one embodiment, the composition is in solution,
Wherein said solution has a pH of at least 8. In one

BACKGROUND OF THE INVENTION

embodiment, the composition is in solution, Wherein said

[0004] Interstitial cystitis (IC) is a chronic progressive

embodiments, the pH of said solution is at 7.0, 8.0, 9.0, 10.0,
11.0, 12.0 (or any pH value betWeen 7 and 12). The pH of

disorder of the loWer urinary tract that causes urinary

urgency and frequency and/or pelvic pain. For many years,
urologists regarded IC as a rare disease for Which they had
no broadly effective treatment. In fact, the condition is quite
common. In 1999, prevalence in the United States Was
estimated at 750,000 cases (Curhan, et al. J Urol 161(2):549

552 (1999)). HoWever the true prevalence of IC is estimated

solution has a pH from 7 to 12. Accordingly in some

the composition is chosen to be near to the pKa of the local
anesthetic.

[0010] In one embodiment, said composition comprises a
heparinoid. Indeed a variety of heparins and related hep
arinoid compounds are contemplated, including, but not

to be at least 1-2 million patients Who are suffering from

limited to one or more of the folloWing: heparin sodium,

severe chronic pelvic pain.

pentosan polysulfate sodium, heparan sulfate, hyaluronic

[0005] Treatments With dimethylsulfoXide (DMSO),
approved for IC in 1977 on the basis of data from uncon

trolled trials, can be useful With Weekly intravesical instil
lations for 6 to 8 Weeks then every tWo Weeks for 3-12

months for maintenance. HoWever DMSO therapy results in
bene?t for approximately 50% of IC patients treated and the
treatment takes a long time to reduce symptoms. Further

more, this therapy causes pain that is unrelieved by local
anesthetics by themselves due to their lack of absorption into
the bladder Wall. Narcotics are given for immediate relief of
symptoms hoWever they are only minimally effective. Some
patients bene?t from formal 8- to 12-Week, one-on-one
course of behavior modi?cation. Patients are also advised to

avoid potassium-rich foods, particularly citrus fruits, toma
toes, chocolate, and coffee.

acid, chondroitin sulfate, glycosaminoglycans and the like.
In one embodiment, said composition comprises at least 100
units of heparin per unit dose. In one embodiment, said

composition comprises at least 10,000 units of heparin per
unit dose. In one embodiment, said composition comprises
from 10,000 to 40,000 units of heparin per unit dose.
Accordingly in some embodiments, said composition com

prises 100 units, 10,000 units, 40,000 units (or any amount
betWeen 100 units and 40,000 units) of heparin per unit dose.
The present invention is not limited to any particular hep
arin. In one embodiment, said composition comprises from
100 mg to 600 mg pentosan polysulfate sodium per unit

dose. Accordingly in some embodiments, said composition
comprises 100 mg, 200 mg, 300 mg, 400 mg, 500 mg, 600

larger portion of the patient population, provide immediate

mg (or any amount betWeen 100 mg and 600 mg) pentosan
polysulfate sodium per unit dose. The quantities for other
heparinoids can be chosen according to their activity by one
of ordinary skill in the art.

relief of symptoms Without causing additional pain, Without
requiring eXtensive alterations in diet, and further provide

[0011]

[0006]

Therefore, treatments that Would both bene?t a

reversal of the disease process over time are necessary. The

present invention meets that challenge by providing com
positions, detection methods and novel IC management
treatment methods With the bene?ts described herein.
SUMMARY OF THE INVENTION

[0007]

The present invention relates to a disorder of the

loWer urinary tract, and in particular, reducing the symptoms
(including treatment) of interstitial cystitis in vivo. In a

The present invention is not limited to any particu

lar local anesthetic or formulation. In some embodiments,

the local anesthetic comprises lidocaine. Typically, the local
anesthetic is selected from the group consisting of ben

Zocaine, lidocaine, tetracaine, bupivacaine, cocaine, eti

docaine, ?ecainide, mepivacaine, pramoXine, prilocalne,
procaine, chloroprocaine, oXyprocaine, proparacaine, ropi
vacaine, dyclonine, dibucaine, propoXycaine, chloroXylenol,
cinchocaine, deXivacaine, diamocaine, heXylcaine,
levobupivacaine, propoXycaine, pyrrocaine, risocaine,
rodocaine, and pharmaceutically acceptable derivatives and

Oct. 20, 2005
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bioisosteres thereof. Preferably, the local anesthetic is

selected from the group consisting of lidocaine, bupivicaine,

ing further comprises a composition comprising 100 mg/day
to 600 mg/day pentosan polysulfate sodium.

benZocaine, tetracaine, etidocaine, ?ecainide, prilocalne,
and dibucaine. More preferably, the local anesthetic is
lidocaine.

[0012] In one embodiment, said buffering compound com
prises sodium bicarbonate. The present invention is not

limited to any particular buffering compound. Typically, the
buffer is selected from the group consisting of bicarbonate
buffer, THAM or Tris (Tris(hydroxymethyl)aminomethane)

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1 shoWs an exemplary embodiment of a
PELVIC PAIN and URGENCY/FREQUENCY PATIENT

SYMPTOM (PUF) SCALE.
[0015] FIG. 2 shoWs an exemplary embodiment of
instructions for performing the Potassium Sensitivity Test

buffer, MOPS buffer (3-(N-morpholino)propanesulfonic

(PST).

acid), HEPES (N-(2-hydroxyethyl)piperaZine-N‘-(2-ethane
sulfonic acid) buffer, ACES (2-[(2-amino-2-oxoethy
l)amino]ethanoesulfonic acid) buffer, ADA (N-(2-aceta
mido)2-iminodiacetic acid) buffer, AMPSO (3-[(1,1

of hoW IC presents itself in Women and men.

dimethyl-2-hydroxyethyl)amino]-2-propanesulfonic acid)
buffer,

BES

(N,N-bis(2-hydroxyethyl)-2-aminoethane

sulfonic acid buffer, Bicine (N,N-bis(2-hydroxyethylgly

cine) buffer, Bis-Tris (bis-(2-hydroxyethyl)imino-tris(hy
droxymethyl)methane buffer, CAPS (3-(cyclohexylamino)
l-propanesulfonic
acid)
buffer,
CAPSO

(3-(cyclohexylamino)-2-hydroxy-1-propanesulfonic acid)
buffer, CHES (2-(N-cyclohexylamino)ethanesulfonic acid)
buffer, DIPSO (3-[N,N-bis(2-hydroxyethyl)amino]-2-hy

droxy-propanesulfonic acid) buffer, HEPPS(N-(2-hydroxy
ethylpiperaZine)-N-(3-propanesulfonic acid), buffer, HEPP

SO(N-(2-hydroxyethyl)piperaZine-N-(2
hydroxypropanesulfonic acid) buffer, MES (2-(N
morpholino)ethanesulfonic acid) buffer, triethanolamine
buffer, imidaZole buffer, glycine buffer, ethanolamine buffer,
phosphate buffer, MOPSO (3-(N-morpholino)-2-hydrox

[0016] FIG. 3 (Table 1) shoWs an exemplary embodiment
[0017] FIG. 4 (Table 2) shoWs an exemplary embodiment
of factors that can affect the severity of an IC patient’s
symptoms on a given day.

[0018] FIG. 5 (Table 3) shoWs an exemplary embodiment
of PUF Score as a Predictor of PST Result.

[0019] FIG. 6 (Table 4) shoWs an exemplary embodiment
of a three-part treatment regimen for IC.

[0020] FIG. 7 (Table 5) shoWs an exemplary embodiment
of CME Educational Objectives.

[0021] FIG. 8 (Table 6) shoWs an exemplary embodiment
of Objectives for the Clinician.

[0022] FIG. 9 shoWs Patient Overall Rating of Improve
ment of Symptoms used to assess response to treatment.

ypropanesulfonic acid) buffer, PIPES (piperaZine-N,N
bis(2-ethanesulfonic acid) buffer, POPSO (piperaZine-N,N‘

urgency in 28 patients With IC Who received one intravesical

bis(2-hydroxypropaneulfonic acid) buffer, TAPS(N
tris(hydroxymethyl)methyl-3-aminopropanesulfonic acid)

lidocaine.

[0023]

FIG. 10 shoWs the duration of relief of pain and

instillation of therapeutic solution containing 160 mg

buffer; TAPSO (3-[N-tris(hydroxymethyl)methylamino]-2

hydroxy-propanesulfonic acid) buffer, TES (N-tris(hy

DETAILED DESCRIPTION OF THE
INVENTION

droxymethyl)methyl-2-aminoethanesulfonic acid) buffer,
tricine

(N-tris(hydroxymethyl)methylglycine

buffer),

2-amino-2-methyl-1,3-propanediol buffer, and 2-amino-2
methyl-l-propanol buffer. Preferably, the buffer is sodium
bicarbonate buffer, Tris buffer, phosphate buffer, MOPS
buffer, or HEPES buffer.

[0013] In one embodiment, the present invention contem
plates methods for reducing one or more of the folloWing

[0024]

The present invention relates to a disorder of the

loWer urinary tract, and in particular, the diagnosis of
interstitial cystitis, and reducing the symptoms (including
treatment) of interstitial cystitis in vivo. In a preferred
embodiment, the present invention relates to compositions
and treatment formulations and methods for reducing inter

stitial cystitis in patients.

urinary frequency, urgency, and/or pelvic pain. In some
embodiments, one or more of urinary frequency, urgency,

and/or pelvic pain relates to interstitial cystitis (IC). In some
embodiments, the present invention contemplates methods
for reducing interstitial cystitis in patients. In some embodi
ments, a method for reducing symptoms of interstitial cys
titis comprises administering any one of the above compo

[0025] In the past, IC Was regarded as a rare disease Whose
symptoms and progression Were dif?cult or impossible to
control. It is noW believed that IC is a relatively common
disorder in both Women and men, and that most cases can be

treated successfully. In the present invention, detection

sitions to a subject. In some embodiments, a method for

methods and a novel IC management treatment method that
utiliZes different combinations of oral and intravesical

reducing symptoms of interstitial cystitis comprises admin

agents are described.

istering any one or more of an oral heparinoid in combina

tion With any one of the above compositions to a subject. In
some embodiments, said subject is human. In some embodi

[0026] De?nitions
[0027]

To facilitate understanding of the invention, a num

ments, said administering comprises intravesical adminis
tration. In some embodiments, said administering comprises

ber of terms are de?ned beloW.

one or more of oral and intravesical administration. In some

[0028] As used herein including Within this speci?cation
and the appended claims, the terms “a,”“an” and “the”

embodiments, said administering further comprises a com

position comprising 100 mg/day to 300 mg/day pentosan
polysulfate sodium. In some embodiments, said administer

include both singular and plural references, unless the con
tent clearly dictates otherWise.
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As used herein, the term “or” When used in the

[0035] As used herein, “aqueous solution” and “Water

expression “A or B,” and Where A and B refer to a compo
sition, disease, product, etc., means one, or the other, or
both.

solution” refers to a solution in Which Water is the solvent.

[0036] As used herein, “therapeutic solution,”“therapeuti

[0030]

refers to any solution comprising knoWn and potential

[0029]

The terms “chosen from A, B and C” and “chosen

from one or more of A, B and C” are equivalent terms that

mean selecting any one of A, B, and C, or any combination

of A, B, and C.

cal solution,” and “solution for reducing interstitial cystitis,”

therapeutic compounds.
[0037] As used herein, “pH” refers to a measure of effec
tive concentration of hydrogen ions in a solution (e.g.

[0031] As used herein, the term “comprising” When placed

approximately related to the molarity of H+ by pH=-log

before the recitation of steps in a method means that the

[H+])

method encompasses one or more steps that are additional to

those expressly recited, and that the additional one or more

steps may be performed before, betWeen, and/or after the
recited steps. For example, a method comprising steps a, b,
and c encompasses a method of steps a, b, x, and c, a method
of steps a, b, c, and x, as Well as a method of steps x, a, b,

and c. Furthermore, the term “comprising” When placed
before the recitation of steps in a method does not (although

it may) require sequential performance of the listed steps,
unless the content clearly dictates otherWise. For example, a
method comprising steps a, b, and c encompasses, for
example, a method of performing steps in the order of steps
a, c, and b, the order of steps c, b, and a, and the order of
steps c, a, and b, Unless otherWise indicated, all numbers

expressing quantities of ingredients, properties such as
molecular Weight, reaction conditions, and so forth as used
herein, are to be understood as being modi?ed in all

instances by the term “about.” Accordingly, unless indicated
to the contrary, the numerical parameters herein are approxi
mations that may vary depending upon the desired proper
ties sought to be obtained by the present invention. At the
very least, and Without limiting the application of the
doctrine of equivalents to the scope of the claims, each
numerical parameter should at least be construed in light of

the number of reported signi?cant digits and by applying
ordinary rounding techniques. Notwithstanding that the
numerical ranges and parameters describing the broad scope
of the invention are approximations, the numerical values in
the speci?c examples are reported as precisely as possible.

Any numerical value, hoWever, inherently contains standard
deviations that necessarily result from the errors found in the
numerical value’s testing measurements.

[0038]

As used herein, “solid” and “solid state” refers to

a state of matter in Which the substance has de?nite shape

and volume (e.g. poWder, crystals, beads, allomer, encapsu
lated substances, amorphous substances and the like).
[0039] As used herein, the term “compound” refers to any
chemical entity, pharmaceutical, drug, and the like that may
or may not be used be used to treat or prevent a disease,

illness, sickness, or disorder of bodily function.

[0040] As used herein, the term “therapeutic compounds”
comprise both knoWn and potential therapeutic compounds.
[0041] As used herein, the term “knoWn therapeutic com
pound” refers to a compound that has been shoWn (e.g.,
through animal trials or prior experience With administration
to humans) to be effective in such treatment or prevention.

[0042] As used herein, the term “therapeutic” When made
in reference to a compound refers to a compound Which is
capable of reducing, delaying, or eliminating one or more
undesirable pathologic effects in a subject.

[0043] As used herein, “interstitial cystitis” and “IC”
refers to a progressive disorder of the loWer urinary tract that

causes the symptoms of urinary frequency, urgency, and/or
pelvic pain in a Wide variety of patterns of presentation. An
example of a recent revieW is Parsons, Clin Obstet Gynecol,

45(1):242-249 (2002).
[0044] As used herein, “urinary frequency” refers to the
number of urination times per day.

[0045] As used herein, “urinary urgency” refers to refers
to an inability to delay urination.

[0032] As used herein, “reducing,” and “reducing the
symptoms of,”“reducing interstitial cystitis,” and “reducing

pelvic region of genital and non-genital origin and of organic

the symptoms of interstitial cystitis” refers to loWering,

or psychogenic aetiology.

lessening and relieving of any one or more of urinary

urgency and frequency, and/or pelvic pain. In one embodi
ment, reducing interstitial cystitis may be determined by the
patient. In one embodiment, reducing interstitial cystitis may
be determined by the physician’s evaluation. In one embodi
ment, reducing interstitial cystitis may be determined from
comparing a PUF scale score to a previous PUF scale score.

In some embodiments, reducing interstitial cystitis is reduc
ing symptoms in patients Whose symptoms indicate, and are
similar to, interstitial cystitis.
[0033] As used herein, “liquid” refers to a state of matter
in Which the substance has de?nite volume and takes the

shape of the container (e.g. solution).
[0034] As used herein, “solution” refers to a mixture
Whose particles can be evenly distributed such that the

[0046] As used herein, “pelvic pain” refers to pain in the

[0047] As used herein, “urinate,”“urination,”“urinating,
”“void” and “voiding” refers to release of urine from the
bladder to the outside of the body.

[0048]

As used herein, “urine” refers to a liquid Waste

product ?ltered from the blood by the kidneys, stored in the
bladder and expelled from the body through the urethra by
the act of urinating.

[0049] As used herein, “oral,” and “by oral administra
tion” refers to the introduction of a pharmaceutical compo

sition into a subject by Way of the oral cavity (eg in aqueous
liquid or solid form).
[0050] As used herein, “oral agent” refers to a compound
that can be administered by Way of the oral cavity (eg in
aqueous liquid or solid form). In one embodiment, an oral

relative concentrations of the components are the same

agent is a heparinoid (e.g. pentosan polysulfate sodium

throughout (e.g. liquid, sol, and the like).

(PPS)).
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[0051] As used herein, "instill,”"instilled,”“instillation,”

[0065]

refers to one or more of the following; to drop in, to pour in

insertion of a slender tube through the urethra or through the

drop by drop, to impart gradually, to infuse slowly, to cause
to be imbibed, (e.g. example infuse sloWly an intravesical

or urinary conduit to alloW urine drainage.

solution).
[0052] As used herein, “intravesical,” refers to inside the
bladder. As such, “intravesical instillation,”“intravesical
therapy,”“instill,” and “instillation” refers to solutions that

As used herein, “catheteriZation” refers to the

anterior abdominal Wall into the bladder, urinary reservoir,
[0066] As used herein, “catheteriZed” refers to the collec
tion of a specimen by a catheteriZation. The terms “sample”
and “specimen” are used in their broadest sense and encom

pass samples or specimens obtained from any source.

are administered directly into the bladder. In some embodi

ments, instillation is via catheteriZation. Further, “intravesi

[0067] As used herein, the term “biological samples”

cal solution,”“intravesical agent,”“intravesical therapeutic,”

refers to samples or specimens obtained from animals

and intravesical compound” refers to a treatment that can be
administered to the bladder. For example, in one embodi

ment, an intravesical agent is intravesical heparin. In another
embodiment, an intravesical agent is PPS. In one embodi
ment, intravesical therapy is a combination of an oral and an

intravesical agent. It is not intended that the present inven
tion be limited to a combination of an oral and an intravesi

cal agent. For example, in one embodiment, intravesical
therapy is an intravesical agent. In another embodiment,
intravesical therapy is a combination of intravesical agents.
[0053] As used herein, “extravesical” refers to outside the
bladder.

[0054] As used herein, “cystoscopic examination” and
“cystoscopy” refers to an examination that uses a cytoscope.

[0055] As used herein, “cystoscope” refers to an endo
scopic instrument to visualiZe the loWer urinary tract, that
includes the bladder and the urethra.

[0056] As used herein, “urethra” refers to a tube draining
the urine to the outside. As used herein, “bladder” refers to
a holloW muscular organ that stores urine until it is excreted

from the body.
[0057] As used herein, the terms “subject” and “patient”
refer to any animal, such as a mammal like a dog, cat,
livestock, and a human (eg a human With a disease). In one
embodiment, a patient has one or more of urinary urgency,

urinary frequency, pelvic pain, recurrent urinary tract infec

tions, dyspareunia, overactive bladder, dry, etc.).
[0058] As used herein, “urinary tract infections” refers to
a condition that includes an in?amed urethra and painful
urination. In some embodiments, a urinary tract infection is
caused by bacteria. In some embodiments, a urinary tract

infection is not caused by bacteria.

[0059] As used herein, “recurrent urinary tract infections”
refers to frequent episodes of urinary tract infections.

[0060] As used herein, “dyspareunia” refers to pain during
intercourse.

(including humans), and encompasses cells, ?uids, solids,
tissues, and gases. Biological samples include tissues (e.g.,
biopsy material), urine, cells, mucous, blood, and blood
products such as plasma, serum and the like. HoWever, these
examples are not to be construed as limiting the types of
samples Which ?nd use With the present invention.

[0068] As used herein, the term “urine cytology” refers to
an examination of a urine sample that is processed in the

laboratory and examined under the microscope by a patholo
gist Who looks for the presence of abnormal cells.

[0069] As used herein, “urinary dysfunction” and “urinary
tract dysfunction” refers to abnormal urination, patterns or

bladder habits, including Wetting, dribbling and other uri
nation control problems.
[0070] As used herein, “heparinoid” refers to any mol
ecule comprising a “glycosaminoglycan” Which refers to a

molecule comprising a netWork of long, branched chains of

sugars (e.g. chondroitin sulphate, heparan sulphate, hyalu
ronic acid, keratin sulphate, dermatan sulphate, hyaluronan
and the like) and optimally further comprising smaller,
nitrogen-containing molecules (eg low molecular Weight
molecules). It is not meant to limit the present invention to
any one glycosaminoglycan (GAG) or source of GAG. GAG
molecules include but are not limited to loW molecular

Weight (LMW) GAGs, naturally derived GAGS, biotechno
logically prepared GAGS, chemically modi?ed GAGS, syn
thetic GAGS, and the like. It is not meant to limit the present
invention to any one heparinoid molecule or source of

heparinoid molecule. As used herein, “heparin” refers to a

heterogeneous group of straight-chain anionic glycosami
noglycans, as described above, having anticoagulant prop
erties With a molecular Weight ranging from 2,000 to 40,000

Da. Heparin is measured by its speci?c anticoagulation
activity in units.
[0071]

As used herein, “anesthesia” refers to a loss of

feeling or inability to feel pain.

[0061] As used herein, “overactive bladder” refers to a
sudden involuntary contraction of the muscular Wall of the

[0072] As used herein, “local anesthesia” refers to a
method of pain prevention in a small area of the body.

bladder causing urinary urgency, an immediate unstoppable

[0073] As used herein, “loW-molecular-Weight heparins”

need to urinate and a form of urinary incontinence.

[0062] As used herein, “urinary incontinence” refers to the
unintentional loss of urine and inability to control urination
or prevent its leakage.

[0063] As used herein, “urinary continence” refers to a
general ability to control urination.

refers to a loWer molecular Weight (LMW) species ranging
from 2,000-8,000 daltons (e. g., pentosan polysulfate sodium

ranging from 4,000-6,000 daltons).
[0074] As used herein, the phrases “pharmaceutically
acceptable salts”, “a pharmaceutically acceptable salt
thereof” or “pharmaceutically accepted complex” for the

As used herein, “catheter” refers to a tube passed

purposes of this application are equivalent and refer to

through the body for draining ?uids or injecting them into
body cavities. It may be made of elastic, elastic Web, rubber,
glass, metal, or plastic.

toxic acids or bases including inorganic acids and bases and
organic acids and bases.

[0064]

derivatives prepared from pharmaceutically acceptable non
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[0075] As used herein, “lower urinary epithelial dysfunc

cm (centimeters); mm (millimeters); pm (micrometers); nm

tion” refers to disorders With positive potassium sensitivity

(nanometers); C (degrees Centigrade).

tests (e.g. IC, prostatitis and the like).
[0076] As used herein, “urinary dysfunction” refers to
abnormal urination, patterns or bladder habits, including
Wetting, dribbling and other urination control problems.
[0077] As used herein, “anticoagulant” refers to delaying

COMPOSITIONS OF THE INVENTION

[0087]

The compositions of the invention provide a com

bination of a heparinoid, an anesthetic agent, a buffering

compound and, optionally, an osmolar agent, in the manu

facture of pharmaceutical compositions for treating IC.

or preventing blood coagulation. It is not meant to limit the
types of sugars present on a heparin of the present invention.

[0088] In accordance With the practice of the invention,

Five examples of sugars occurring in heparin are: (1)

the composition may be in a solid state or in solution.

ot-L-iduronic acid 2-sulfate, (2) 2-deoxy-2-sulfamino-a-D

Preferably, When in solution, the composition has a pH of

glucose 6-sulfate, (3) [3-D-glucuronic acid, (4) 2-acetamido

betWeen 7 and 12.

2-deoxy-a-D-glucose, and (5) ot-L-iduronic acid. Heparin is
measured by its speci?c anticoagulation activity in units.

[0089] In one embodiment, the composition comprising a
heparinoid, a local anesthetic agent, a buffering compound

neutraliZes either acids or bases thus stabiliZing pH (for

and an osmolar component are in solution and the osmolar
component is present in a suf?cient amount so that the ?nal

example, sodium bicarbonate).

solution is isotonic or near isotonic.

[0079] As used herein, “sodium bicarbonate” refers to a
compound With the formula NaHCO.

Invention

[0080] As used herein, “base” and “basic solution” refers

[0091] The heparinoid in the composition of the invention

[0078]

As used herein, “buffer” refers to a chemical that

to a solution Whose addition to a second solution aids in

[0090] Heparinoid Component of the Compositions of the

includes but is not limited to any of heparin, pentosan

providing a speci?c pH for the combined solution (for

polysulfate sodium, heparan sulfate, heparin sodium, hyalu

example, addition of a sodium bicarbonate solution provides
a pH of at least 8.0, as described herein).

[0092]

[0081]

As used herein, “normal saline” refers to solutions

comprising varying concentrations of sodium chloride
(NaCl) in Water that are compatible With ?uids in the body

(e.g. solutions comprising 0.9% NaCl that compatible With
the salinity found in most mammalian cells and in human

blood). Normal saline Will range in pH depending upon the
pH of the Water used in preparation (e.g. pH of Water ranging

ronic acid, and chondroitin sulfate, or a combination thereof.

In some embodiments, a heparinoid comprises a

heparin-like molecule (e.g. heparan sulfate). For example, a
heparin-like molecule such as heparan sulfate is a glyco
protein With a structure similar to heparin With the difference

being that heparan sulfate has undergone less polymeriZa
tion than heparin and so has more glucuronic acid and

N-acetyl glucosamine than heparin. Heparan sulfate con
tains feWer sulfate groups, so is not as effective as an

a saline solution containing a buffer in order to establish a

anticoagulant as heparin. Heparin and heparan sulfate are
both characteriZed by repeating units of disaccharides con
taining a uronic acid (glucuronic or iduronic acid) and
glucosamine, Which is either N-sulfated or N-acetylated.

speci?c pH value or range (e.g. buffered normal saline With

The sugar residues may be further O-sulfated at the C-6 and

from 5.5-8.5).
[0082]

As used herein, “buffered normal saline” refers to

a pH of 7.3 to 7.5 for compatibility With normal human

C-3 positions of the glucosamine and the C-2 position of the

blood). Saline solutions may further comprise sugars (e.g.
glucose, dextrose and the like).

uronic acid. There are at least 32 potential unique disaccha
ride units in this class of compounds.

[0083] As used herein, the term “units” refers to speci?c
activity in International Units (IU) and/or United States
Pharmacopeia (USP) units. For example, in one embodi
ment, heparin contains at least 130 USP units per mg.

[0084] As used herein, “USP” unit refers to the quantity of
heparin that prevents 1.0 mL of citrated sheep plasma from
clotting for 1 hour after the addition of 0.2 mL of 1% CaCl2
at 20 degree C. When compared to a USP reference standard

(de?ned as units/mL).
[0085] As used herein, “IU” refers to the quantity of
heparin that is active in assays as established by the Fifth
International standard for Unfractionated Heparin (WHO-5)
(de?ned as International Units/mL) (Linhardt, R. J. &

[0093]

Particularly in severe IC, intravesical heparin can

be used either alone or in combination With PPS [Parsons, et

al. Br J Urol 73:504-507 (1994); Ho, et al. Urology

53:1133-9 (1999)].
[0094] Intravesical instillations of hyaluronic acid, a gly
cosaminoglycan marketed in Canada as Cystistat, may be of
bene?t for some IC patients. Clinical trials of hyaluronic
acid are underWay in the United States, but this compound
is not approved for US. use. The present invention contem

plates the substitution of hyaluronic acid for heparin.
[0095]

In some embodiments, heparin is a higher molecu

lar Weight species ranging from 8,000-40,000 daltons. As
used herein, “loW-molecular-Weight heparins” refers to a

Gunay, N. S. (1999) Semin Thromb Hemost 25, 5-16.).

loWer molecular Weight (LMW) species ranging from 2,000
8,000 daltons (e.g., pentosan polysulfate sodium ranging

[0086] In the experimental disclosure Which folloWs, the

from 4,000-6,000 daltons. LMW heparins are made by
enZymatic or chemical controlled hydrolysis of unfraction

folloWing abbreviations apply: M (molar); mM (millimolar);
pM (micromolar); nM (nanomolar); mol (moles); mmol
(millimoles); pmol (micromoles); nmol (nanomoles); g
(grams); mg (milligrams); pg (micrograms); pg (picograms);
L (liters); mL (milliliters); ml (milliliters); pL (microliters);

ated heparin and have very similar chemical structure as

unfractionated heparin except for some changes that may
have been introduced due to the enZymatic or chemical
treatment. While not intending to limit the mechanism of
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action of the invention’s compositions, the mechanism of
action of these drugs may be similar to that of full-length
heparin. LMW heparins are usually isolated from bulk

heparin.
[0096]

In one embodiment, heparin or another heparinoid

is a heparin salt (eg heparin sodium, pentosan polysulfate
sodium, heparan sulfate, as in Example 1). As used herein,
the phrases “pharmaceutically acceptable salts”, “a pharma
ceutically acceptable salt thereof” or “pharmaceutically
accepted complex” for the purposes of this application are
equivalent and refer to derivatives prepared from pharma
ceutically acceptable non-toxic acids or bases including
inorganic acids and bases and organic acids and bases. Since
the compound of the present invention is acidic, salts may be

prepared from pharmaceutically acceptable non-toxic bases.
A suitable pharmaceutically acceptable counterion for the
heparin is a positively-charged counterion such as sodium,

calcium, ammonium, and substituted ammonium.
[0097] The amount of the heparinoid in the compositions
of the invention Will vary depending on the subject, severity
and course of the disease, the subject’s health and response
to treatment and the judgment of the treating physician.
Accordingly, the dosages of the molecules should be titrated
to the individual subject.

[0098] For example, for chronic therapy, intravesical hep
arin can be prescribed at a dose of 10,000-40,000 IU in 10

ml Water daily. For maintenance, this same heparin and
Water solution can be instilled three times Weekly, typically

polysulfate sodium per unit dose (for example about 100 mg
to about 600 mg per unit dose of pentosan polysulfate

sodium).
[0103] In accordance With the practice of the invention,
merely by Way of example, When the heparinoid is heparan
sulfate, the amount of heparinoid in the composition may be
about 0.5 mg to about 10,000 mg of heparan sulfate per unit
dose (for example about 100 mg to about 300 mg per unit

dose of heparan sulfate).
[0104] In accordance With the practice of the invention,

merely by Way of example, When the heparinoid is hyalu
ronic acid, the amount of heparinoid in the composition may
be about 5 mg to about 600 mg of hyaluronic acid per unit
dose (for example about 10 mg to about 100 mg per unit

dose of hyaluronic acid).
[0105] In accordance With the practice of the invention,
merely by Way of example, When the heparinoid is chon
droitin sulfate, the amount of heparinoid in the composition
may be about 1 mg to about 10,000 mg of chondroitin sulfate
per unit dose (for example about 100 mg to about 300 mg per

unit dose of chondroitin sulfate).

[0106] In accordance With the practice of the invention,
merely by Way of example, When the heparinoid is heparin
sodium, the amount of heparinoid in the composition may be
about 10 mg to about 600 mg of heparin sodium per unit
dose.

[0107] In the embodiment of the invention, the patient

on a Monday-Wednesday-Friday schedule [Parsons, et al.

maybe directed to administer intravesical heparin 40,000 IU

Br. J Urol 73:504-507 (1994)]. For immediate relief of IC
pain and urgency, heparin can also be used in place of PPS

in 8 mL of 1% lidocaine and 3 mL of sodium bicarbonate
once to tWice a day. In one embodiment, this solution is used
alone. In some embodiments, this solution is used in com
bination With PPS (e. g. particularly in cases of severe IC). In

in one embodiment for an intravesical therapeutic solution,
Which is described beloW.

[0099] For example, in one embodiment, heparin contains
at least 130 USP units per mg. As used herein, “USP” unit

refers to the quantity of heparin that prevents 1.0 ml of
citrated sheep plasma from clotting for 1 hour after the
addition of 0.2 ml of 1% CaCl2 at 20 degree C. When
compared to a USP reference standard (de?ned as units/ml).
As used herein, “IU” refers to the quantity of heparin that is
active in assays as established by the Fifth International

standard for Unfractionated Heparin (WHO-5) (de?ned as
International Units/ml) (Linhardt, R. J. & Gunay, N. S.

some embodiments, intravesical treatment can be added

after 9 to 12 months of treatment With oral PPS (eg for

patients With moderate IC). In some embodiments, the

patient administers intravesical heparin (40,000 units) in 8
mL of 1% lidocaine and 3 mL of sodium bicarbonate (see
beloW) once or tWice a day (eg a combination therapy). In
some embodiments, the intravesical medication usually can

be tapered sloWly and discontinued (eg when patients are

responding Well).
[0108] Anesthetic Component of the Compositions of the

(1999) Semin Thromb Hemost 25, 5-16.).
[0100] For example, Pentosan polysulfate sodium (PPS)

Invention

may be given at a dose of 300 mg per day, although a higher

compositions of the invention includes but is not limited to

[0109] The anesthetic (e.g., the local anesthetic) in the

dose may be necessary to obtain a successful result in some

any of benZocaine, lidocaine, tetracaine, bupivacaine,

cases. For example, for men With IC, PPS may be prescribed
at about 600 mg per day, in tWo or three divided doses.

cocaine, etidocaine, ?ecainide, mepivacaine, pramoxine,
prilocalne, procaine, chloroprocaine, oxyprocaine, propara
caine, ropivacaine, dyclonine, dibucaine, propoxycaine,
chloroxylenol, cinchocaine, dexivacaine, diamocaine, hexy
lcaine, levobupivacaine, propoxycaine, pyrrocaine,
risocaine, rodocaine, and pharmaceutically acceptable

[0101] In accordance With the practice of the invention,

merely by Way of example, When the heparinoid is heparin,
the amount of heparinoid in the composition may be
betWeen about 0.5 mg to about 1000 mg of heparin per unit
dose (for example about 500 units of heparin to about a
maximum of 100,000 units of heparin (e.g., about 1000 USP
units to about 100,000 USP units per dose or 100 USP units

to about 600 USP units per unit dose of heparin)).

derivatives and bioisosteres thereof, or a combination

thereof. Preferably, the anesthetic (e.g., local anesthetic) is
selected from the group consisting of lidocaine, bupivicaine,

benZocaine, tetracaine, etidocaine, ?ecainide, prilocalne,
and dibucaine, or a combination thereof. In a preferred

[0102] In accordance With the practice of the invention,
merely by Way of example, When the heparinoid is pentosan

embodiment, the local anesthetic comprises at least one of

polysulfate sodium, the amount of heparinoid in the com
position may be about 1 mg to about 600 mg of pentosan

the local anesthetic is lidocaine. The amount of the anes

lidocaine, bupivacaine, and mepivacaine. Most preferably,
thetic in the compositions of the invention Will vary depend
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ing on the subject, severity and course of the disease, the
subject’s health and response to treatment and the judgment

of the treating physician. Accordingly, the dosages of the
molecules should be titrated to the individual subject. For

example, the amount of anesthetic agent in the compositions
may be in the range of about 10 mg to about 400 mg per unit
dose. For example, the amount of lidocaine can be 10 mL of
1% lidocaine per unit dose or 16 mL of 2% lidocaine per unit
dose.

[0110] Buffering Compounds of the Compositions of the
Invention

[0111] The buffering compounds in the compositions of
the invention includes but is not limited to bicarbonate

buffer, THAM or Tris (Tris(hydroxymethyl)aminomethane)

buffer, MOPS buffer (3-(N-morpholino)propanesulfonic

acid), HEPES (N-(2-hydroxyethyl)piperaZine-N-(2-ethane
sulfonic acid) buffer, ACES (2-[(2-amino-2-oxoethy

[0112] Osmolar Component of the Compositions of the
Invention

[0113]

The therapeutic composition may also contain an

osmolar component that provides an isotonic or nearly
isotonic solution compatible With human cells and blood.
Typically the osmolar component is a salt, such as sodium
chloride, or a sugar or a combination of tWo or more of these

components. The sugar may be a monosaccharide such as
dextrose, a disaccharide such as sucrose or lactose, a

polysaccharide such as dextran 40, dextran 60, or starch, or
a sugar alcohol such as mannitol. It should be obvious to

those skilled in the art that all components of the composi
tion contribute to the osmolarity of the solution but to
achieve an isotonic or near-isotonic solution, the contribu
tions of these components should be taken into account to
ensure that the proper osmolar component is added and not
added in excess Which Would result in a hypertonic solution.

[0114]

Due to the in?amed, permeable nature of the

l)amino]ethanoesulfonic acid) buffer, ADA (N-(2-aceta
mido)2-iminodiacetic acid) buffer, AMPSO (3-[(1,1

urothelium, a preferred solution Would be isotonic or near
isotonic. Hypotonic solutions are knoWn to result in cell

buffer,

lysis, particularly of red blood cells, but other cells may also
be damaged leading to increased cell damage in the bladder
and accessible underlying layers. Hypertonic solutions may

dimethyl-2-hydroxyethyl)amino]-2-propanesulfonic acid)
BES

(N,N-bis(2-hydroxyethyl)-2-aminoethane

sulfonic acid buffer, Bicine (N,N-bis(2-hydroxyethylgly

cine) buffer, Bis-Tris (bis-(2-hydroxyethyl)imino-tris(hy
droxymethyl)methane buffer, CAPS (3-(cyclohexylamino)
1-propanesulfonic
acid)
buffer,
CAPSO

(3-(cyclohexylamino)-2-hydroxy-1-propanesulfonic acid)
buffer, CHES (2-(N-cyclohexylamino)ethanesulfonic acid)
buffer, DIPSO (3-[N,N-bis(2-hydroxyethyl)amino]-2-hy

droxy-propanesulfonic acid) buffer, HEPPS(N-(2-hydroxy
ethylpiperaZine)-N‘-(3-propanesulfonic acid) buffer, HEPP

SO(N-(2-hydroxyethyl)piperaZine-N‘-(2
hydroxypropanesulfonic acid) buffer, MES (2-(N
morpholino)ethanesulfonic acid) buffer, triethanolamine
buffer, imidaZole buffer, glycine buffer, ethanolamine buffer,
phosphate buffer, MOPSO (3-(N-morpholino)-2-hydrox

ypropanesulfonic acid) buffer, PIPES (piperaZine-N,N‘
bis(2-ethanesulfonic acid) buffer, POPSO (piperaZine-N,N‘

bis(2-hydroxypropaneulfonic acid) buffer, TAPS(N-tris
[hydroxymethyl)methyl-3-aminopropanesulfonic
acid)
buffer; TAPSO (3-[N-tris(hydroxymethyl)methylamino]-2

hydroxy-propanesulfonic acid) buffer, TES (N-tris(hy

droxymethyl)methyl-2-aminoethanesulfonic acid) buffer,
tricine

(N-tris(hydroxymethyl)methylglycine

buffer),

2-amino-2-methyl-1,3-propanediol buffer, and 2-amino-2
methyl-1-propanol buffer. In a preferred embodiment, the
buffer is sodium bicarbonate buffer, Tris buffer, phosphate
buffer, MOPS buffer, and HEPES buffer, or a combination

thereof. In a preferred embodiment, the buffering compound
comprises at least one of sodium bicarbonate and THAM

(tromethamine or Tris hydroxymethylpropyl). More prefer
ably, the buffering compound is sodium bicarbonate. The
amount of the buffering compound in the compositions of
the invention Will vary depending on the subject, severity

result in cell shrinkage Which may enlarge pores or Weaken
cell junctions alloWing urinary solutes more access to under

lying cell layers leading to further damage, pain and in?am
mation. The addition of an osmolar component to the
composition to form an isotonic or near isotonic solution

ensures that neither of these tWo possibilities occur. Typi

cally, the osmolar component is 0.9% sodium chloride, or
someWhat less as the other components in the solution also
contribute to the solution’s osmolarity and thus should be
taken into account. Typically the osmolar component is a
salt, such as sodium chloride, or a sugar or a combination of
tWo or more of these components. The sugar may be a
monosaccharide such as dextrose, a disaccharide such as
sucrose or lactose, a polysaccharide such as dextran 40,
dextran 60, or starch, or a sugar alcohol such as mannitol. It

should be obvious to those skilled in the art that all com

ponents of the composition contribute to the osmolarity of
the solution but to achieve an isotonic or near-isotonic

solution, the contributions of these components should be
taken into account to ensure that the proper osmolar com

ponent is added and not added in excess Which Would result
in a hypertonic solution.

[0115] The osmolar component of the compositions of the
invention includes but is not limited to sodium chloride,
dextrose, dextran 40, dextran 60, starch and mannitol, or a
combination thereof.

[0116] The amount of the osmolar component in the
compositions of the invention Will vary depending on the

subject, severity and course of the disease, the subject’s
health and response to treatment and the judgment of the

and course of the disease, the subject’s health and response

treating physician. Accordingly, the dosages of the mol

to treatment and the judgment of the treating physician.
Accordingly, the dosages of the molecules should be titrated
to the individual subject. For example, the amount of the

ecules should be titrated to the individual subject. For
example, the amount of the osmolar component(s) in the
compositions of the invention is at least 50 milliosmoles.
[0117] Additional embodiments of the invention include

buffering compound(s) in the compositions of the invention
is the amount sufficient to raise the pH of the composition to
above about pH 7; preferably above pH 8; or in a range
betWeen about pH 7-12. For example, the amount of sodium
bicarbonate may be about 3 mL of 8.4% sodium bicarbonate

(W/v) per unit dose.

pharmaceutical compositions comprising the composition of
the invention and a pharmaceutically acceptable carrier.

[0118] Examples of suitable pharmaceutical carriers and
adjuvants include any material Which When combined With
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the components of the compositions of the invention retain
the component’s activity, and is non-reactive With the sub

ject’s immune system. These carriers and adjuvants include,
but are not limited to, ion exchangers, alumina, aluminum
stearate, lecithin, serum proteins, such as human serum

albumin, buffer substances such as phosphates, glycine,

sorbic acid, potassium sorbate, partial glyceride mixtures of
saturated vegetable fatty acids, phosphate buffered saline
solution, Water, emulsions (e.g. oil/Water emulsion), salts or
electrolytes such as, disodium hydrogen phosphate, sodium

chloride, Zinc salts, colloidal silica, magnesium trisilicate,
polyvinyl pyrrolidone, cellulose-based substances and poly
ethylene glycol. Other carriers may also include sterile
solutions. Compositions comprising such carriers are for
mulated by Well knoWn conventional methods. Such com
positions may also be formulated Within various lipid com
positions, such as, for example, liposomes as Well as in

bottles, vials, and test tubes. The containers can be formed
from a variety of materials such as glass or plastic. The
container can have a sterile access port (for example the
container can be an intravenous solution bag or a vial having
a stopper pierceable by a needle such as a hypodermic

injection needle). The container can hold the composition(s)
of the invention for treating IC.

[0124] In another embodiment, the kit comprises multiple
containers, one for each of the components of the compo
sitions of the invention and/or a pharmaceutically acceptable

buffer, such as phosphate-buffered saline, Ringer’s solution
and dextrose solution. It may further include other materials
desirable from a commercial and user standpoint, including

other buffers, diluents, ?lters, needles, syringes, and package
inserts With instructions for use.

[0125]

The kit may also suitably include a label and/or

various polymeric compositions, such as polymer micro

instructions on, or associated With the container. The label

spheres.

can provide directions for carrying out the preparation of the
components of the compositions of the invention, for

[0119]

In a further embodiment, the present invention

provides pharmaceutical compositions for inhibiting Inter

example, dissolving of the dry poWders, and/or treatment for

stitial Cystitis and its symptoms in a subject. In an embodi

IC.

ment, the pharmaceutical composition comprises a hep
arinoid, Which composition may be administered together

tions for either in vivo or in vitro use of the compositions or

With a pharmaceutical composition comprising a local anes

pharmaceutical compositions of the invention. The label

thetic agent and a pharmaceutical composition comprising a
buffering compound and optionally a pharmaceutical com
position comprising an osmolar agent that provides an

pharmaceutical composition is used alone, or in combination
With other agents.

isotonic or nearly isotonic solution, for example, compatible
With human cells and blood. The aforementioned pharma

[0126]

The label and/or the instructions can indicate direc

and/or the instructions can indicate that the composition or

[0127]

The label can indicate appropriate dosages for the

or in sequence.

molecules of the invention. The label and/or the instructions
can also indicate that the pharmaceutical composition can be

[0120]

used alone, or in combination, With a other agent to treat e. g.,
IC or the symptoms of IC.

ceutical compositions may be administered concomitantly
In another embodiment, the order of administration

of the heparinoid and the local anesthetic agents can be
sWitched such that the local anesthetic agent is administered
With a heparinoid and a buffering compound and optionally
an osmolar agent, or, the buffering compound is adminis
tered With a local anesthetic agent and a heparinoid and
optionally an osmolar component. A description of the

heparinoids, local anesthetic agents, buffering compounds

[0128] In an embodiment, the present invention provides

products (for example kit-of-parts) containing a heparinoid,
a local anesthetic agent, a buffering compound and option
ally an osmolar component, as a combined preparation for

simultaneous, separate or sequential use, in inhibiting Inter
stitial Cystitis and its symptoms in a subject.

and osmolar components are detailed above.

[0121]

METHODS OF THE INVENTION

In a further embodiment of the invention, the

present invention provides kits (e.g., a packaged combina
tion of reagents With instructions) containing the composi

[0129] The invention also provides methods for inhibiting
Interstitial Cystitis in a subject. The method comprises

tions of the invention or components of the composition of

administering an effective amount of the compositions of the
invention to the subject to inhibit IC and its symptoms in the

the invention useful for treating Interstitial Cystitis and/or
the symptoms of IC. The kit may further comprise a label

subject. In accordance With the foregoing, the present inven

indicating that the heparinoid, the anesthetic agent and the
buffering compound are useful to treat Interstitial Cystitis.
[0122] The kit can contain a pharmaceutical composition

tion provides in a yet further aspect methods as de?ned

that includes the compositions of the invention, and an

acceptable carrier or adjuvant, e.g., pharmaceutically

acceptable buffer, such as phosphate-buffered saline, Ring

above comprising co-administration, e.g. concomitantly or
in sequence, of a therapeutically effective amount of a
heparinoid, a local anesthetic agent, and a buffering com
pound or a heparinoid, a local anesthetic agent, a buffering
compound, and an osmolar component in free form or in

other materials desirable from a commercial and user stand

pharmaceutically acceptable salt form to inhibit IC and its
symptoms in the subject. The composition may be admin

point, including other buffers, diluents, ?lters, needles,

istered in solid state or in solution. Administration may be

er’s solution and dextrose solution. It may further include

syringes, and package inserts With instructions for use. The

effected by any of the folloWing means: intravesicular

composition may be provided as dry poWders, usually
lyophiliZed, including excipients that upon dissolving Will

administration, administration by means of biodegradable
polymers, administration by means of hydrogels, and admin
istration through dual chamber syringes.

provide a reagent solution having the appropriate concen
tration.
[0123] The kit comprises a container With a label and/or
instructions. Suitable containers include, for example,

[0130] A description of the heparinoids, anesthetics, buff
ering compounds and osmolar components is detailed
above.
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[0131]

The most effective mode of administration and

method comprising co-administration, e.g. concomitantly or

dosage regimen for the compositions of the present inven

in sequence, of a therapeutically effective amount of hep

tion depends upon the severity and course of the disease, the
subject’s health and response to treatment and the judgment

osmolar component or the compositions of the invention.

of the treating physician. Accordingly, the dosages of the
molecules should be titrated to the individual subject.

[0132] Adjustments in the dosage regimen may be made to
optimiZe the IC inhibiting response. Doses may be divided
and administered on a daily basis or the dose may be reduced

proportionally depending upon the situation. For example,
several divided doses may be administered daily or the dose

may be proportionally reduced as indicated by the speci?c

therapeutic situation.
[0133] Merely by Way of example, the amount of hep
arinoid may be betWeen about 0.5 mg to about 1000 mg of

arinoid, local anesthetic agent, buffering compound and
[0139] The subjects treated by the present invention
include mammalian subjects, including, human, monkey,
ape, dog, cat, coW, horse, goat, pig, rabbit, mouse and rat.
[0140] In accordance With the foregoing, the present
invention provides methods for monitoring the course of
Interstitial Cystitis in a subject comprising intravesicular
administration of a solution containing an amount of potas
sium that Would elicit pain in a subject that has a compro

mised urothelium and monitoring their pain response at
different points in time, a difference in the amount of pain
determined being indicative of the course of the Interstitial

heparin per unit dose (for example about 1000 USP units to

Cystitis condition, Wherein the subject has been adminis

about 100,000 USP units per dose or 100 USP units to about
600 USP units per unit dose of heparin), about 1 mg to about

tered any of the compositions of the invention.

600 mg of pentosan polysulfate sodium per unit dose (for
example about 100 mg to about 600 mg per unit dose of

pentosan polysulfate sodium), about 0.5 mg to about 10,000
mg of heparan sulfate per unit dose (for example about 100
mg to about 300 mg per unit dose of heparan sulfate), about
5 mg to about 600 mg of hyaluronic acid per unit dose (for
example about 10 mg to about 100 mg per unit dose of
hyaluronic acid), about 1 mg to about 10,000 mg of chon
droitin sulfate per unit dose (for example about 100 mg to
about 300 mg per unit dose of chondroitin sulfate), or about
10 mg to about 600 mg of heparin sodium per unit dose.
Additional dosages may be found supra. It Would be clear to
one skilled in the art that dosage Will vary depending on the

particular heparinoid being used.
[0134] The description of the local anesthetic is detailed
above. An attending physician Will determine speci?c dos
ages of the local anesthetic for each subject. The amount of
lidocaine may be 10 mL of 1% lidocaine per unit dose or 16

mL of 2% lidocaine per unit dose. Additional dosages may
be found supra. The amount of local anesthetic Will vary

depending on the local anesthetic being used.

[0135] The description of the buffering compound is
detailed above. The sodium bicarbonate may be 3 mL of

8.4% sodium bicarbonate (W/v) per unit dose. Additional
dosages may be found supra. Since the buffering compound
increases the absorbance of the local anesthetic agent, the
amount of buffering compound Will vary depending on the

buffering compound and the local anesthetic agent being
used.

[0136] The description of the osmolar component is
detailed above. Dosages may be found supra. An attending

physician Will determine speci?c dosages of the osmolar
component for each subject. The osmolar component is
present in a suf?cient amount so that the ?nal solution is
isotonic or near isotonic.

[0137] Pentosan polysulfate sodium may be formulated
for oral administration and may be administered in a quan
tity from about 100 mg/day to about 600 mg/day or in a

quantity from about 100 mg/day to about 300 mg/day.
Additional dosages may be found supra.

[0138] In accordance With the foregoing, the present
invention provides methods for repairing a mucin layer of
bladder tissue thereby inhibiting Interstitial Cystitis. The

[0141] In another embodiment, the method for monitoring
comprises quantitatively detemming in a ?rst sample of a
biological ?uid from the subject the amount of potassium
and comparing the amount so determined With the amount

present in a second sample from the subject, such samples
being taken at different points in time, a difference in the
amounts determined being indicative of the course of the

Interstitial Cystitis condition, Wherein the subject has been
administered the compositions of the invention.
[0142] In accordance With the practice of the invention,
examples of heparinoid include but are not limited to

heparin, pentosan polysulfate sodium, heparan sulfate,
hyaluronic acid, chondroitin sulfate and heparin sodium, or
a combination thereof; examples of anesthetic agent include
but are not limited to lidocaine, bupivacaine, and mepiv
acaine, or a combination thereof; examples of buffering
compound include but are not limited to bicarbonate and
THAM (tromethamine or Tris hydroxymethylpropyl), or a
combination thereof and suitable examples of an osmolar
component include but are not limited to sodium chloride,

dextrose, dextran 40, dextran 60, starch and mannitol, or a
combination thereof.

[0143]

In a further aspect of the above uses, the hep

arinoid, anesthetic agent, buffering compound and osmolar
agent can be administered concomitantly or in sequence.

[0144] A description of the amounts of the heparinoid,
anesthetic agent, buffering compound and osmolar agent is
provided supra. An attending physician may determine
speci?c dosages of the heparinoid, anesthetic agent, buffer
ing compound and osmolar agent, for each subject.
ADVANTAGES OF THE INVENTION

[0145] The available data indicate that the siZe of the
potential market for the compounds used in the multimodal
IC treatment approach is quite large. The most current
estimate of the true prevalence of IC is that the disease
affects as many as 1 in 4.5 Women [Parsons, et al. Urology

60:573-578 (2002)] and 1 in 20 men [Nickel, et al. J Urol.
165 :842-845 (2001)] in the United States. In our extensive

clinical experience, the multimodal treatment regimen is
effective in up to 85-90% of cases of IC. The current

prevalence estimates come from true prevalence studies in
Which a general population Was screened for the character

istic symptom complex of IC. Previous prevalence studies

