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(57) Abstract: The present invention generally relates to methods of treating hypertension (HTN) in patients in need thereof wherein
the patient optionally further suffers from chronic kidney disease (CKD) or Type II diabetes mellitus (T2DM). The invention also
relates to methods of treating hyperkalemia in a patient in need thereof, wherein the patient sutfers from CKD, T2DM or HTN and
are optionally being treated with an etfective amount of a renin-angiotensin-aldosterone system (RAAS) agent. The invention also
relates to methods of treating kidney disease in a patient in need thereof, wherein the patient is optionally being treated with an ef -
fective amount of a renin-angiotensin-aldosterone system (RAAS) agent. The methods can comprise administering an etfective
amount of a potassium-binding agent to the patient to lower the patient's blood pressure and/or increase or stabilize the patient's kid -
ney function.
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POTASSIUM-BINDING AGENTS FOR TREATING HYPERTENSION AND
HYPERKALEMIA

FIELD OF THE INVENTION

[0001] The present invention generally relates to methods of treating hypertension
(HTN) in patients in need thereof wherein the patient optionally further suffers from chronic
kidney disease (CKD) or Type II diabetes mellitus (T2DM). The invention also relates to
methods of treating kidney disease in a patient in need thereof, wherein the patient is optionally
being treated with an effective amount of a renin-angiotensin-aldosterone system (RAAS) agent.
The invention also relates to methods of treating hyperkalemia in a patient in need thereof,
wherein the patient suffers from CKD, T2DM or HTN and are optionally being treated with an
effective amount of a renin-angiotensin-aldosterone system (RAAS) agent. The methods can
comprise administering an effective amount of a potassium-binding agent to the patient to lower

the patient’s blood pressure and/or increase or stabilize the patient’s kidney function.

BACKGROUND OF THE INVENTION

[0002] Normal kidney function is critical for the maintenance of potassium
homeostasis. The ability of the kidney to maintain potassium homeostasis depends on several
factors, including the normal production of aldosterone, sodium delivery to the distal nephron,
and adequate sodium-potassium exchange in the cortical collecting duct (Palmer, B.F., N. Engl.
J. Med. 2004, 351:585-92). Of these factors, aldosterone production and action is closely
regulated by the renin-angiotensin-aldosterone system (RAAS), a cornerstone of the regulatory
components controlling blood pressure, blood volume and cardiovascular function. RAAS
inhibition, designed to limit aldosterone production and function, is therefore an important
treatment strategy for hypertension, diabetes, chronic kidney disease and heart failure. Several
studies have demonstrated the renal protective effects of angiotensin receptor blockers (ARBs)
such as losartan or irbesartan (Brenner, B.M. et al., N. Engl. J. Med. 2001, 345:861-869; de
Zeeuw, D. et al. Kidney Intl. 2004, 65:2309-2320; Miao, Y. et al., Diabetologia 2010; Lewis,
E.J. et al, N. Engl. J. Med. 2001, 345:851-860; Atkins, R.C. et al., Am. J. Kidney Dis. 2005,
45:281-287), while studies using dual blockade of the RAAS with an aldosterone antagonist
(spironolactone or eplerenone), added to either angiotensin converting enzyme inhibitor (ACEI)
or ARB therapy, were shown to substantially reduce cardiovascular endpoints in heart failure or

post-myocardial infarction patients (Pitt, B. et al., N. Engl. J. Med. 1999, 341:709-717; Pitt, B.,
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Molecular & Cellular Endocrinol. 2004, 217:53-58; Zannad, F. et al., European J. Heart Failure
2010).

[0003] Despite the demonstrated clinical benefits of RAAS inhibitors, the fundamental
mode of action of the drugs disturbs the exchange of sodium for potassium in the kidney tubule.
As a result, potassium retention can precipitate hyperkalemia, defined as a serum potassium
value > 5.0 mEq/L. This is particularly problematic in patients with reduced renal function
resulting from chronic kidney disease and common co-morbidities such as hypertension,
diabetes and heart failure. In this situation, the combination of RAAS inhibition and reduced
renal function can aggravate the nascent positive potassium balance and trigger a hyperkalemic
event. The discontinuation or reduction in the dose of RAAS inhibitors is a common
intervention for patients taking RAAS inhibitors who show abnormally elevated serum
potassium levels, which deprives patients of the benefits of RAAS inhibitors. Thus, there is a

need to control blood pressure in patients and treat hyperkalemia.

SUMMARY OF THE INVENTION

[0004] One aspect of the invention is a method of treating hypertension in a patient in
need thereof. The method comprises administering an effective amount of a medication that
controls the serum potassium of a patient in need thereof into the normal range. The method
comprises administering an effective amount of a medication that controls the serum potassium
of a patient in need thereof into the normal range within two days of treatment, and in particular
with chronic dosing, and further with such chronic over a period of at least one month, more
specifically at least 3 months, preferably at least 6 months and more preferably at least 9
months. More specifically, the method comprises administering an effective amount of a
potassium binding agent, such as 2-fluoroacrylate-divinylbenzene-1,7-octadiene copolymer
crosslinked in the salt or acid form, to the patient.

[0005] Another aspect of the invention is a method of treating hypertension in a patient
in need thereof, the method comprising administering an effective amount of a potassium-
binding agent to the patient suffering from either hyperkalemia or proteinuria. When the
potassium-binding agent is a polymer, the polymer comprises an aliphatic crosslinked cation
exchange polymer and the crosslinking agent comprising 5 mol% to 15 mol% of the polymer.

[0006] Yet another aspect is a method of treating hypertension in a patient in need
thereof, the method comprising administering an effective amount of a potassium-binding agent

to the patient suffering from either hyperkalemia or proteinuria. When the potassium-binding
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agent is a polymer, the polymer comprises a crosslinked cation exchange polymer other than a
polystyrene cation exchange polymer and comprises 5 mol% to 12 mol% crosslinker.

[0007] Another aspect is a method of treating hypertension in a chronic kidney disease
patient in need thereof. The patient is optionally treated with an effective amount of a renin-
angiotensin-aldosterone system (RAAS) agent and the method comprising administering an
effective amount of a potassium binding agent (e.g., 2-fluoroacrylate-divinylbenzene-1,7-
octadiene copolymer crosslinked in the salt or acid form) to the patient to control the patient’s
serum potassium into the normal range.

[0008] A further aspect is a method of treating hypertension in a heart failure patient in
need thereof. The patient is optionally treated with an effective amount of a renin-angiotensin-
aldosterone system (RAAS) agent and the method comprises administering an effective amount
of a potassium binding agent (e.g., 2-fluoroacrylate-divinylbenzene-1,7-octadiene copolymer
crosslinked in the salt or acid form) to the patient to control the patient’s serum potassium into
the normal range.

[0009] Yet another aspect is a method of treating hypertension in a type 2 diabetes
mellitus patient in need thereof. The patient is optionally treated with an effective amount of a
renin-angiotensin-aldosterone system (RAAS) agent and the method comprises administering an
effective amount of a potassium binding agent (e.g., 2-fluoroacrylate-divinylbenzene-1,7-
octadiene copolymer crosslinked in the salt or acid form) to the patient to control the patient’s
serum potassium into the normal range.

[0010]  Yet a further aspect is a method of treating hyperkalemia in a chronic kidney
disease patient in need thereof optionally being treated with an effective amount of a renin-
angiotensin-aldosterone system (RAAS) agent. The method comprises administering an
effective amount of a potassium-binding agent (e.g., 2-fluoroacrylate-divinylbenzene-1,7-
octadiene copolymer crosslinked in the salt or acid form) to the patient to increase or stabilize
the patient’s kidney function by decreasing the patient's serum creatinine level as compared to
the patient’s serum creatinine level before treatment with the potassium-binding agent (e.g., 2-
fluoroacrylate-divinylbenzene-1,7-octadiene copolymer crosslinked in the salt or acid form).

[0011]  Another aspect of the invention is a method of treating hyperkalemia in a
chronic kidney disease patient in need thereof optionally being treated with an effective amount
of a renin-angiotensin-aldosterone system (RAAS) agent. The method comprises administering
an effective amount of a potassium-binding agent (e.g., 2-fluoroacrylate-divinylbenzene-1,7-

octadiene copolymer crosslinked in the salt or acid form) to the patient to increase or stabilize
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the patient’s kidney function by increasing the time to progression of end stage renal disease as
compared to a chronic kidney disease patient optionally treated with a RAAS agent but not
treated with the potassium-binding agent.

[0012] A further aspect is a method of treating hyperkalemia in a chronic kidney
disease patient in need thereof optionally being treated with an effective amount of a renin-
angiotensin-aldosterone system (RAAS) agent. The method comprises administering an
effective amount of a potassium-binding agent (e.g., 2-fluoroacrylate-divinylbenzene-1,7-
octadiene copolymer crosslinked in the salt or acid form) to the patient to increase or stabilize
the patient’s kidney function by increasing survival as compared to a chronic kidney disease
patient optionally treated with a RAAS agent but not treated with the potassium-binding agent.

[0013]  Yet another aspect is a method of treating hyperkalemia in a chronic kidney
disease patient in need thereof optionally being treated with an effective amount of a renin-
angiotensin-aldosterone system (RAAS) agent. The method comprises administering an
effective amount of a potassium-binding agent (e.g., 2-fluoroacrylate-divinylbenzene-1,7-
octadiene copolymer crosslinked in the salt or acid form) to the patient to increase or stabilize
the patient’s kidney function by increasing or stabilizing estimated glomerular filtration rate
(eGFR) as compared to the patient's eGFR before treatment with the potassium-binding agent.

[0014]  Another aspect is a method of treating chronic kidney disease in a patient in
need thereof optionally being treated with an effective amount of a renin-angiotensin-
aldosterone system (RAAS) agent. The method comprises administering an effective amount of
a potassium-binding agent (e.g., 2-fluoroacrylate-divinylbenzene-1,7-octadiene copolymer
crosslinked in the salt or acid form) to the patient to increase or stabilize the patient’s kidney
function by decreasing the patient's serum creatinine level as compared to the patient’s serum
creatinine level before treatment with the potassium-binding agent.

[0015] A further aspect is a method of treating chronic kidney disease in a patient in
need thereof optionally being treated with an effective amount of a renin-angiotensin-
aldosterone system (RAAS) agent. The method comprises administering an effective amount of
a potassium-binding agent (e.g., 2-fluoroacrylate-divinylbenzene-1,7-octadiene copolymer
crosslinked in the salt or acid form) to the patient to increase or stabilize the patient’s kidney
function by increasing the time to progression of end stage renal disease as compared to a
chronic kidney disease patient optionally treated with a RAAS agent but not treated with the

potassium-binding agent.
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[0016]  Yet another aspect is a method of treating chronic kidney disease in a patient
in need thereof optionally being treated with an effective amount of a renin-angiotensin-
aldosterone system (RAAS) agent. The method comprises administering an effective amount of
a potassium-binding agent (e.g., 2-fluoroacrylate-divinylbenzene-1,7-octadiene copolymer
crosslinked in the salt or acid form) to the patient to increase or stabilize the patient’s kidney
function by increasing survival as compared to a chronic kidney disease patient optionally
treated with a RAAS agent but not treated with the potassium-binding agent.

[0017]  Another aspect is a method of treating chronic kidney disease in a patient in
need thereof optionally being treated with an effective amount of a renin-angiotensin-
aldosterone system (RAAS) agent. The method comprises administering an effective amount of
a potassium-binding agent (e.g., 2-fluoroacrylate-divinylbenzene-1,7-octadiene copolymer
crosslinked in the salt or acid form) to the patient to increase or stabilize the patient’s kidney
function by increasing or stabilizing estimated glomerular filtration rate (¢GFR) as compared to
the patient's eGFR before treatment with the potassium-binding agent.

[0018] Other objects and features will be in part apparent and in part pointed out

hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] Figure 1 is a graph of the central lab serum potassium concentration in mEq/L
versus time of treatment for patients having been treated for six months with the protocol
described in Example 2 and having any albumin creatinine ratio (ACR), an ACR > 30, and ACR
> 300 and an estimated glomerular filtration rate (¢GFR) of 15-44 mL/min/1.73 m”.

[0020] Figure 2 is a graph of the systolic blood pressure (SBP) in mmHg versus time
of treatment for patients having been treated for six months with the protocol described in
Example 2 and having any albumin creatinine ratio (ACR), an ACR > 30, and ACR > 300 and
an estimated glomerular filtration rate (eGFR) of 15-44 mL/min/1.73 m’.

[0021] Figure 3 is a graph of the diastolic blood pressure (DBP) in mmHg versus time
of treatment for patients having been treated for six months with the protocol described in
Example 2 and having any albumin creatinine ratio (ACR), an ACR > 30, and ACR > 300 and
an estimated glomerular filtration rate (eGFR) of 15-44 mL/min/1.73 m’.

[0022] Figure 4 is a graph of the urine ACR in mg/g versus time of treatment for

patients having been treated for six months with the protocol described in Example 2 and having
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any albumin creatinine ratio (ACR), an ACR > 30, and ACR > 300 and an estimated glomerular
filtration rate (¢GFR) of 15-44 mL/min/1.73 m*.

[0023] Figure 5 is a graph of the eGFR in mL/min/1.73 m® versus time of treatment for
patients having been treated for six months with the protocol described in Example 2 and having
any albumin creatinine ratio (ACR), an ACR > 30, and ACR > 300 and an estimated glomerular
filtration rate (eGFR) of 15-44 mL/min/1.73 m’.

[0024] Figure 6 is a graph of eGFR versus time of treatment for a cohort of patients
having pre-existing hyperkalemia on a stable dose of a RAAS inhibitor that came to the trial
without a run-in period that were treated for twelve months as described in Example 2. For
Figures 6-9, the data is presented at baseline (BL), one month (M1), two months (M2), six
months (M6), and twelve months (M12).

[0025] Figure 7 is a graph of serum potassium versus time of treatment for a cohort of
patients having pre-existing hyperkalemia on a stable dose of a RAAS inhibitor that came to the
trial without a run-in period that were treated for twelve months with as described in Example 2.

[0026] Figure 8 is a graph of urine ACR versus time of treatment for a cohort of
patients having pre-existing hyperkalemia on a stable dose of a RAAS inhibitor that came to the
trial without a run-in period that were treated for twelve months as described in Example 2.

[0027] Figure 9 is a graph of systolic and diastolic blood pressure versus time of
treatment for a cohort of patients having pre-existing hyperkalemia on a stable dose of a RAAS
inhibitor that came to the trial without a run-in period that were treated for twelve months as

described in Example 2.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0028] Hyperkalemia, which can present chronically or acutely, can lead to severe
medical complications, including life-threatening cardiac arrhythmias and sudden death.
Hyperkalemia is typically defined as a serum potassium level, or potassium in the blood, greater
than 5.0 milliequivalents per liter (mEq/L). Patients with serum potassium levels greater than or
equal to 5.5 mEq/L, which we define as moderate-to-severe hyperkalemia, were found in an
independent study to have a 10-fold increase in their mortality rate within 24 hours.
Hyperkalemia occurs most frequently in patients with chronic kidney disease, or CKD, where
the ability of the patient’s kidney to excrete potassium has been compromised. The normal range

for serum potassium levels is from about 3.8 mEg/1 to 5.0 mEq/L.
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[0029] Potassium-binding agents can remove potassium from the gastrointestinal tract
and reduce the serum potassium level and treat hyperkalemia. In particularly, potassium-
binding polymers can remove potassium from the gastrointestinal tract and reduce the serum
potassium level (U.S. Patent No. 7,566,799). Various studies show that an increase in serum
potassium level increases the aldosterone level and a decrease in serum potassium level
decreases the aldosterone level (T. Himathongkam, et al., J. Clin. Endocrinol. Metab. 1975,
41(1):153-159). These studies have shown that a small increase or decrease in serum potassium
level can cause a larger change in the aldosterone level. Further, other studies show that an
increase in potassium intake can reduce blood pressure (He, F.J., et al., Hypertension 2005,
45:571-574). It has now been discovered, and clinically observed, that lowering of serum
potassium levels in patients also lowers blood pressure. This finding was unexpected given that
the intended primary benefit of the potassium-binding polymer was to lower serum potassium.
The lowering of potassium and blood pressure using a potassium-binding polymer is beneficial
in patients with renal impairment, hyperkalemia and hypertension given that these patients are at
significant risk of increased morbidity and mortality. Lowering of blood pressure is also
beneficial in patients without such co-morbidities who suffer from hypertension.

[0030] The potassium-binding agents can be an agent that binds potassium. One class
of potassium-binding agents is potassium-binding polymers. Various potassium-binding
polymers can be used in the methods described herein including crosslinked cation exchange
polymers. The potassium-binding agents can also be zeolites, such as zirconium silicate or
zirconium germanate molecular sieves.

[0031]  The crosslinked cation exchange polymers useful for the methods described
herein are in the form of substantially spherical particles. As used herein, the term
"substantially" means generally rounded particles having an average aspect ratio of about 1.0 to
about 2.0. Aspect ratio is the ratio of the largest linear dimension of a particle to the smallest
linear dimension of the particle. Aspect ratios may be easily determined by those of ordinary
skill in the art. This definition includes spherical particles, which by definition have an aspect
ratio of 1.0.

[0032] The particles can have an average aspect ratio of about 1.0, 1.2, 1.4, 1.6, 1.8 or
2.0. The particles may be round or elliptical when observed at a magnification wherein the field
of view is at least twice the diameter of the particle.

[0033]  The crosslinked cation exchange polymer particles have a mean diameter of

from about 20 um to about 200 um. Specific ranges are where the crosslinked cation exchange
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particles have a mean diameter of from about 20 um to about 200 um, from about 20 pm to
about 150 um, or from about 20 pm to about 125 um. Other ranges include from about 35 um to
about 150 um, from about 35 pwm to about 125 um, or from about 50 um to about 125 um.
Particle sizes, including mean diameters, distributions, etc. can be determined using techniques
known to those of skill in the art. For example, U.S. Pharmacopeia (USP) <429> discloses
methods for determining particle sizes.

[0034]  Various crosslinked cation exchange polymer particles also have less than
about 4 volume percent of the particles that have a diameter of less than about 10 pm;
particularly, less than about 2 volume percent of the particles that have a diameter of less than
about 10 um; more particularly, less than about 1 volume percent of the particles that have a
diameter of less than about 10 um; and even more particularly, less than about 0.5 volume
percent of the particles that have a diameter of less than about 10 um. In other cases, specific
ranges are less than about 4 volume percent of the particles that have a diameter of less than
about 20 pum; less than about 2 volume percent of the particles that have a diameter of less than
about 20 pum; less than about 1 volume percent of the particles that have a diameter of less than
about 20 pum; less than about 0.5 volume percent of the particles that have a diameter of less than
about 20 pum; less than about 2 volume percent of the particles that have a diameter of less than
about 30 um; less than about 1 volume percent of the particles that have a diameter of less than
about 30 pum; less than about 1 volume percent of the particles that have a diameter of less than
about 30 pum; less than about 1 volume percent of the particles that have a diameter of less than
about 40 pm; or less than about 0.5 volume percent of the particles that have a diameter of less
than about 40 um.

[0035] The crosslinked cation exchange polymer can have a particle size distribution
wherein not more than about 5 volume% of the particles have a diameter less than about 30 pm
(i.e., D(0.05) < 30 pum), not more than about 5 volume% of the particles have a diameter greater
than about 250 um (i.e., D(0.05) > 250 pm), and at least about 50 volume% of the particles have
a diameter in the range from about 70 to about 150 pm.

[0036] The particle distribution of the crosslinked cation exchange polymer can be
described as the span. The span of the particle distribution is defined as (D(0.9)-D(0.1))/D(0.5),
where D(0.9) is the value wherein 90% of the particles have a diameter below that value, D(0.1)
is the value wherein 10% of the particles have a diameter below that value, and D(0.5) is the
value wherein 50% of the particles have a diameter above that value and 50% of the particles

have a diameter below that value as measured by laser diffraction. The span of the particle
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distribution is typically from about 0.5 to about 1, from about 0.5 to about 0.95, from about 0.5
to about 0.90, or from about 0.5 to about 0.85. Particle size distributions can be measured using
Niro Method No. A 8 d (revised September 2005), available from GEA Niro, Denmark, using
the Malvern Mastersizer.

[0037]  Another desirable property that the crosslinked cation exchange polymers may
possess is a viscosity when hydrated and sedimented of from about 10,000 Paes to about
1,000,000 Pa-s, from about 10,000 Pa-s to about 800,000 Pa-s, from about 10,000 Pa-s to about
600,000 Pa-s, from about 10,000 Pa-s to about 500,000 Pa-s, from about 10,000 Pa-s to about
250,000 Pa-s, or from about 10,000 Pas to about 150,000 Pa-s, from about 30,000 Pa-s to about
1,000,000 Pa-s, from about 30,000 Pa-s to about 500,000 Pa-s, or from about 30,000 Pa-s to
about 150,000 Pa-s, the viscosity being measured at a shear rate of 0.01 sec. This viscosity is
measured using a wet polymer prepared by mixing the polymer thoroughly with a slight excess
of simulated intestinal fluid (per USP <26>), allowing the mixture to sediment for 3 days at
37°C, and decanting free liquid from the sedimented wet polymer. The steady state shear
viscosity of this wet polymer can be determined using a Bohlin VOR Rheometer (available from
Malvern Instruments Ltd., Malvern, U.K.) or equivalent with a parallel plate geometry (upper
plate of 15 mm diameter and lower plate of 30 mm diameter, and gap between plates of 1 mm)
and the temperature maintained at 37°C.

[0038]  The crosslinked cation exchange polymers may further have a hydrated and
sedimented yield stress of from about 150 Pa to about 4000 Pa, from about 150 Pa to about 3000
Pa, from about 150 Pa to about 2500 Pa, from about 150 Pa to about 1500 Pa, from about 150 Pa
to about 1000 Pa, from about 150 Pa to about 750 Pa, or from about 150 Pa to about 500 Pa,
from about 200 Pa to about 4000 Pa, from about 200 Pa to about 2500 Pa, from about 200 Pa to
about 1000 Pa, or from about 200 Pa to about 750 Pa. Dynamic stress sweep measurements
(i.e., yield stress) can be made using a Reologica STRESSTECH Rheometer (available from
Reologica Instruments AB, Lund, Sweden) or equivalent in a manner known to those of skill in
the art. This rheometer also has a parallel plate geometry (upper plate of 15 mm diameter, lower
plate of 30 mm diameter, and gap between plates of 1 mm) and the temperature is maintained at
37°C. A constant frequency of 1 Hz with two integration periods can be used while the shear
stress is increased from 1 to 10* Pa.

[0039]  Crosslinked cation exchange polymers useful for the methods described herein
also have desirable compressibility and bulk density when in the form of a dry powder. Some of

the particles of the crosslinked cation exchange polymers in the dry form have a bulk density of
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from about 0.8 g/cm’ to about 1.5 g/cm’, from about 0.82 g/cm’ to about 1.5 g/cm’, from about
0.84 g/cm’ to about 1.5 g/cm’, from about 0.86 g/cm’ to about 1.5 g/cm’, from about 0.8 g/cm’
to about 1.2 g/cm’, or from about 0.86 g/cm’ to about 1.2 g/cm’. The bulk density affects the
volume of crosslinked cation exchange polymer needed for administration to a patient. For
example, a higher bulk density means that a lower volume will provide the same number of
grams of crosslinked cation exchange polymer. This lower volume can improve patient
compliance by allowing the patient to perceive they are taking a smaller amount due to the
smaller volume.

[0040] A powder composed of the particles of the crosslinked cation exchange
polymer in dry form has a compressibility index of from about 3 to about 15, from about 3 to
about 14, from about 3 to about 13, from about 3 to about 12, from about 3 to about 11, from
about 5 to about 15, from about 5 to about 13, or from about 5 to about 11. The compressibility
index is defined as 100*(TD-BD)/TD, wherein BD and TD are the bulk density and tap density,
respectively. The procedure for measuring bulk density and tap density is described below in
Example 3. Further, the powder form of the cation exchange polymers settles into its smallest
volume more easily than polymers conventionally used to treat hyperkalemia. This makes the
difference between the bulk density and the tap density (measured powder density after tapping
a set number of times) from about 3% to about 14%, from about 3% to about 13%, from about
3% to about 12%, from about 3% to about 11%, from about 3% to about 10%, from about 5% to
about 14%, from about 5% to about 12%, or from about 5% to about 10% of the bulk density.

[0041]  Generally the potassium-binding polymers in particle form are not absorbed
from the gastrointestinal tract. The term “non-absorbed” and its grammatical equivalents is not
intended to mean that the entire amount of administered polymer is not absorbed. It is expected
that certain amounts of the polymer may be absorbed. Particularly, about 90% or more of the
polymer is not absorbed, more particularly about 95% or more is not absorbed, even more
particularly about 97% or more is not absorbed, and most particularly about 98% or more of the
polymer is not absorbed.

[0042]  The swelling ratio of the potassium-binding polymers in physiological isotonic
buffer, which is representative of the gastrointestinal tract, is typically from about 1 to about 7,
particularly from about 1 to about 5, more particularly from about 1 to about 3, and more
specifically, from about 1 to about 2.5.

[0043]  The crosslinked cation exchange polymers can have a swelling ratio of less

than 5, less than about 4, less than about 3, less than about 2.5, or less than about 2. As used
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herein, “swelling ratio” refers to the number of grams of solvent taken up by one gram of
otherwise non-solvated crosslinked polymer when equilibrated in an aqueous environment.
When more than one measurement of swelling is taken for a given polymer, the mean of the
measurements is taken to be the swelling ratio. The polymer swelling can also be calculated by
the percent weight gain of the otherwise non-solvated polymer upon taking up solvent. For
example, a swelling ratio of 1 corresponds to polymer swelling of 100%.

[0044]  Crosslinked cation exchange polymers having advantageous surface
morphology are polymers in the form of substantially spherical particles with a substantially
smooth surface. A substantially smooth surface is a surface wherein the average distance from
the peak to the valley of a surface feature determined at random over several different surface
features and over several different particles is less than about 2 um, less than about 1 pum, or less
than about 0.5 um. Typically, the average distance between the peak and the valley of a surface
feature is less than about 1 um.

[0045]  The surface morphology can be measured using several techniques including
those for measuring roughness. Roughness is a measure of the texture of a surface. It is
quantified by the vertical deviations of a real surface from its ideal form. If these deviations are
large, the surface is rough; if they are small the surface is smooth. Roughness is typically
considered to be the high frequency, short wavelength component of a measured surface. For
example, roughness may be measured using contact or non-contact methods. Contact methods
involve dragging a measurement stylus across the surface; these instruments include
profilometers and atomic force microscopes (AFM). Non-contact methods include
interferometry, confocal microscopy, electrical capacitance and electron microscopy. These
methods are described in more detail in Chapter 4: Surface Roughness and Microtopography by
L. Mattson in Surface Characterization, ed. by D. Brune, R. Hellborg, H.J. Whitlow, O.Hunderi,
Wiley-VCH, 1997.

[0046]  For three-dimensional measurements, the probe is commanded to scan over a
two-dimensional area on the surface. The spacing between data points may not be the same in
both directions. In this way, a side view of the surface can be obtained and the relief of the
surface can be measured.

[0047]  Surface roughness can be controlled in a number of ways. For example, three
approaches were determined for preparing poly(a-fluoroacrylate) particles having a smoother
surface. The first approach was to include a solvent that was an acceptable solvent for the

monomers and the polymeric product. The second approach was to decrease the solvation of the
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organic phase in the aqueous phase by a salting out process. The third approach was to increase
the hydrophobicity of the starting fluoroacrylate monomer.

[0048] Dosing regimens for chronic treatment of hyperkalemia can increase
compliance by patients, particularly for crosslinked cation exchange polymers that are taken in
gram quantities. The present invention is also directed to methods of chronically removing
potassium from a mammal in need thereof, and in particular chronically treating hyperkalemia
with a potassium binder that is a crosslinked aliphatic carboxylic polymer, and preferably a salt
of such polymer stabilized with a linear polyol, wherein the polymer is in the form of a
substantially spherical particle.

[0049] Thus, the invention is directed to methods of treating hypertension or
hyperkalemia or kidney disease in a patient in need thereof, the method comprising
administering an effective amount of a potassium-binding agent, to the patient. In particular, the
invention is directed to methods of treating hypertension and hyperkalemia in a patient in need
thereof. In particular also, the invention is directed to methods of treating kidney disease and
hyperkalemia in a patient in need thereof.

[0050] In the methods described here, the potassium-binding agent can be 2-
fluoroacrylate-divinylbenzene-1,7-octadiene copolymer, crosslinked in the salt or acid form.

[0051] The methods of treating hypertension or kidney disease can include chronic
administration of the potassium-binding agent. The potassium-binding agent exhibits long-term
tolerability, long-term safety, and/or long-term efficacy in the patient. The long-term
tolerability, long-term safety, and long-term efficacy are observed over treatment periods of 12,
16, 20, 24, 28, 32, 36, 40, 44, 48, 52, or more weeks. The treatment period can also be 2 years,
3 years, 4 years, 5 years, or more. Particularly, the potassium-binding agent can be administered
to the patient daily for more than 8 weeks or daily for more than one year.

[0052] In particular, the 2-fluoroacrylate-divinylbenzene-1,7-octadiene copolymer
crosslinked in the salt or acid form exhibits long-term tolerability, long-term safety, and/or long-
term efficacy in the patient. The long-term tolerability, long-term safety, and long-term efficacy
are observed over treatment periods of 12, 16, 20, 24, 28, 32, 36, 40, 44, 48, 52, or more weeks.
The treatment period can also be 2 years, 3 years, 4 years, 5 years, or more. Particularly, the 2-
fluoroacrylate-divinylbenzene-1,7-octadiene copolymer crosslinked in the salt or acid form can
be administered to the patient daily for more than 8 weeks or daily for more than one year.

[0053] The methods of treating hypertension and hyperkalemia can also reduce the
patient's systolic blood pressure by 5, 6, 7, 8 mmHg as compared to the patient's systolic blood
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pressure before treatment with the potassium-binding agent, and/or reduce the patient's diastolic
blood pressure 2, 3, 4, 5, 6 mmHg as compared to the patient's diastolic blood pressure before
treatment with potassium-binding agent.

[0054] The methods of treating hypertension and hyperkalemia can also reduce the
patient's systolic blood pressure by 9, 10, 11, 12, 13, 14, 15, 16, 17 mmHg or more as compared
to the patient's systolic blood pressure before treatment with potassium-binding agent, and/or
reduce the patient's diastolic blood pressure 7, 8, 9, 10, 11, 12, 13 mmHg or more as compared
to the patient's diastolic blood pressure before treatment with potassium-binding agent.

[0055] The methods of treating hypertension and hyperkalemia can also reduce the
patient's systolic blood pressure by at least 6, 7, 8, 9, 10, 11, 12, or more percent as compared to
the patient's systolic blood pressure before treatment with potassium-binding agent, and/or the
patient’s diastolic blood pressure is reduced by at least 8, 9, 10, 11, 12, 13, 14, 15, or more
percent as compared to the patient's diastolic blood pressure before treatment with potassium-
binding agent.

[0056] The potassium-binding agent can be administered to a patient having a systolic
blood pressure greater than 130 mmHg or ranging from 130 to 200 mmHg, 135 to 200 mmHg,
140 to 200 mmHg, 145 to 200 mmHg, or 150 to 180 mmHg before treatment with potassium-
binding agent.

[0057] The potassium-binding agent can be administered to a patient having a systolic
blood pressure greater than 143 mmHg or ranging from 143 to 200 mmHg or 143 to 180 mmHg
before treatment with potassium-binding agent.

[0058] The systolic blood pressure of the patient can be maintained below 130, 135, or
140 mmHg over at least 90% of the period of treatment with potassium-binding agent. The
diastolic blood pressure of the patient can be maintained at below 80, 85, or 90 mmHg over at
least 90% of the period of treatment with potassium-binding agent.

[0059] The methods of treating hypertension can include administering an effective
amount of potassium-binding agent to a heart failure patient, a type 2 diabetes mellitus patient,
and/or a chronic kidney disease patient in need of hypertension treatment, the patient optionally
being treated with an effective amount of a renin-angiotensin-aldosterone system (RAAS) agent.

[0060] The methods of treatment of hypertension can be administered to a patient
suffering from chronic kidney disease, heart failure, type 2 diabetes mellitus or a combination

thereof.
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[0061] The potassium-binding agent can be administered to a patient that is not being
treated with an aldosterone antagonist. Particularly, the patient is not being treated with
spironolactone.

[0062] The methods of treating hypertension can include administration of potassium-
binding agent to a patient that does not have another condition that causes hypertension such as
Type 2 diabetes, chronic kidney disease, chronic heart failure or a combination thereof.
Particularly, the patient does not have type 2 diabetes mellitus, or the patient that does not have
chronic kidney disease (CKD).

[0063] The methods of treating hypertension can include administration of potassium-
binding agent to a patient that does not have Class II or Class III heart failure (HF).

[0064] The methods of treating hypertension can also include administration of
potassium-binding agent to a patient that is not being treated with a heart failure therapy; the
heart failure therapy can be an angiotensin converting enzyme inhibitor (ACEI), an angiotensin
receptor blocker (ARB), a beta blocker (BB), or a combination thereof.

[0065] The patients receiving the treatment methods of the invention need not be
treated with an antihypertensive agent comprising a diuretic, a calcium channel blocker, an alpha
blocker, a nervous system inhibitor, a vasodilator, an angiotensin converting enzyme inhibitor
(ACEI), an angiotensin receptor blocker (ARB), a beta blocker (BB), or a combination thereof.

[0066] The methods of treating hypertension of the invention can be administered to
patients that are normokalemic. Normokalemic patients have a serum potassium level of 3.5 to
5.0 mEq/L.

[0067] The present invention is directed to methods of treating hyperkalemia in a
chronic kidney disease patient in need thereof optionally being treated with an effective amount
of a renin-angiotensin-aldosterone system (RAAS) agent. The methods generally comprise
administering an effective amount of a potassium-binding polymer to the patient to increase or
stabilize the patient’s kidney function.

[0068] The present invention is directed to methods of treating chronic kidney disease
in a patient in need thereof optionally being treated with an effective amount of a renin-
angiotensin-aldosterone system (RAAS) agent. The methods generally comprise administering
an effective amount of a potassium-binding polymer to the patient to increase or stabilize the
patient’s kidney function.

[0069] In the methods of treating kidney disease, there are several ways in which the

methods can exhibit an increase to or stabilization of the patient’s kidney function, such as by
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decreasing the patient's serum creatinine level as compared to the patient’s serum creatinine
level before treatment with a potassium-binding agent; increasing the time to progression of end
stage renal disease as compared to a chronic kidney disease patient optionally treated with a
RAAS agent but not treated with a potassium-binding agent; increasing survival as compared to
a chronic kidney disease patient optionally treated with a RAAS agent but not treated with a
potassium-binding agent; and/or increasing or stabilizing estimated glomerular filtration rate
(eGFR) as compared to the patient's eGFR before treatment with a potassium-binding agent.

[0070] For all of these methods of treatment including treating hypertension,
hyperkalemia, chronic kidney disease, end stage renal disease, etc. the potassium-binding agent
can be a potassium-binding polymer.

[0071] For the methods of treatment described herein, the potassium-binding polymer
can be a crosslinked cation exchange polymer.

[0072] For the methods of treatment described herein, the potassium-binding polymer
can be an aliphatic crosslinked cation exchange polymer.

[0073] For the methods of treatment described herein, the potassium-binding polymer
can be 2-fluoroacrylate-divinylbenzene-1,7-octadiene copolymer crosslinked in the salt or acid
form.

[0074] For the methods of treatment described herein, the potassium-binding agent can
be a zirconium silicate or a zirconium germanate molecular sieve.

[0075] For the methods of treatment described herein, the potassium-binding agent can
be Nay 10ZrS13.010 9.11°2.71 HyO. .

[0076] As detailed in Example 2, a Phase II clinical study conducted in Type 2
diabetes mellitus (T2DM) patients with chronic kidney disease (CKD) Phase 3/4 is instructive.
All patients are treated with a RAAS inhibitor, and about 40% of the patients also have heart
failure (HF). And, endpoints measure changes from baseline at various time points. The trial is
an 8-week, open-label, randomized, dose ranging study to determine the optimal starting dose(s)
of 2-fluoroacrylate-divinylbenzene-1,7-octadiene copolymer crosslinked in the salt or acid
form. In addition, the study contains a 44-week long-term safety extension component, in order
to collect 1-year safety data that will support chronic use of 2-fluoroacrylate-divinylbenzene-1,7-
octadiene copolymer crosslinked in the salt or acid form. Patients with normal serum K levels
of 4.3 — 5.0 mEq/L were enrolled in a run-in period during which they received the maximum
labeled dose of losartan and/or additional spironolactone as needed. Patients with serum K"

levels > 5.0 mEq/L at baseline entered the study without a run-in period (data from some of
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these patients are shown in Figs. 6-9). For treatment of hyperkalemia (serum K > 5.0 mEq/L),
two potassium strata were chosen (stratum 1 = serum K> 5.0 — 5.5 mEq/L; stratum 2 = serum
K> 5.5 - < 6.0 mEq/L), based on the National Kidney Foundation Kidney Disease Outcomes
Quality Initiative Guideline 11 (KDOQI, 2004) definition of hyperkalemia and serum potassium
cut-off points for ACEI/ARB dose modification.

[0077] This Phase II Study was enrolled with a total of 306 subjects treated for an
average duration of 9.5 months. All subjects completed the trial, with 266 subjects completing §
weeks, 226 subjects completing 6 months and 197 patients completing one year.

[0078] Secveral key observations can be made. Looking at interim data, and a
statistically significant number of the 182 patients had an albumin creatinine ratio (ACR) of > 30
mg/g and others had an ACR of > 300 mg/g and an estimated glomerular filtration rate (¢GFR)
of 15 to 44 mL/min/1.73 m” at baseline. As shown in Figure 1, for all of these patients, the
patient’s serum potassium concentration decreased from an average of 5.27 mEq/L at baseline to
an average of 4.57 mEq/L at 24 weeks. For patients having an ACR > 30 mg/g, the patient’s
serum potassium concentration decreased from an average of 5.28 mEq/L at baseline to an
average of 4.60 mEq/L at 24 weeks. For patients having an ACR > 300 mg/g, the patient’s
serum potassium concentration decreased from an average of 5.35 mEq/L at baseline to an
average of 4.65 mEq/L at 24 weeks. For patients having an eGFR of 15 to 44 mL/min/1.73 m?,
the patient’s serum potassium concentration decreased from an average of 5.33 mEq/L at
baseline to an average of 4.59 mEq/L at 24 weeks.

[0079] As shown in Figure 2, for all of these patients, the patient’s systolic blood
pressure decreased from an average of 154 at baseline to an average of 137 at 24 weeks; for
patients having an ACR > 30 mg/g, the patient’s systolic blood pressure decreased from an
average of 154 at baseline to an average of 138 at 24 weeks; for patients having an ACR > 300
mg/g, the patient’s systolic blood pressure decreased from an average of 154 at baseline to an
average of 137 at 24 weeks; and for patients having an eGFR of 15 to 44 mL/min/1.73 m’ the
patient’s systolic blood pressure decreased from an average of 152 at baseline to an average of
135 at 24 weeks.

[0080] As shown in Figure 3, for all of these patients, the patient’s diastolic blood
pressure decreased from an average of 83 at baseline to an average of 74 at 24 weeks; for
patients having an ACR > 30 mg/g, the patient’s diastolic blood pressure decreased from an
average of 84 at baseline to an average of 74 at 24 weeks; for patients having an ACR > 300

mg/g, the patient’s diastolic blood pressure decreased from an average of 86 at baseline to an
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average of 73 at 24 weeks; and or patients having an eGFR of 15 to 44 mL/min/1.73 m? the
patient’s diastolic blood pressure decreased from an average of 82 at baseline to an average of
73 at 24 weeks.

[0081] As shown in Figure 4, for the patients in all groups and each group separately
(e.g., ACR of > 30 mg/g, ACR of > 300 mg/g, eGFR of 15 to 44 mL/min/1.73 m?), the ACR did
not significantly change over the 24 week treatment period.

[0082] As shown in Figure 5, for patients having an eGFR of 15 to 44 mL/min/1.73
m?, the patient’s eGFR increased from an average of 32 mL/min/1.73 m?” at baseline to an
average of 38 mL/min/1.73 m” at 24 weeks. This increase in eGFR for these patients was
statistically significant.

[0083] As described above, Figures 6-9 show data from a certain cohort of patients
with pre-existing hyperkalemia taking a stable dose of a RAAS inhibitor that came into the trial
without a run-in period. As shown in Figure 6, the average of these patients' eGFR of 46
mL/min/1.73 m” at baseline did not decrease over time, as can be expected in these patients.
Further data suggests that in a subset of patients, the eGFR appears to increase at one year. As
shown in Figure 7, the average of these patients' serum potassium level decreased significantly
from 5.3 mEq/L at baseline into the normal range (to 4.6 mEq/L) at 12 months. As shown in
Figure 8, the average of these patients' urine ACR of 853 mg/g at baseline was not significantly
different from the average of the patients' urine ACR at any other time point. As shown in
Figure 9, the average of these patients' systolic blood pressure decreased from 157 mmHg to 134
mmHg and the average of these patients' diastolic blood pressure decreased from 85 mmHg to
77 mmHg.

[0084] Additional observations can be made from the study results. First, the starting
serum potassium is a factor in determining efficacy of 2-fluoroacrylate-divinylbenzene-1,7-
octadiene copolymer crosslinked in the salt or acid form. The interim analysis of the 8-week
Treatment Initiation Period performed for 304 subjects showed a mean decrease in serum
potassium from baseline to week 8 in subjects in the upper serum potassium stratum (Stratum 2:
serum K > 5.5 to < 6.0 mEq/L) that was approximately twice that in subjects in the lower serum
potassium stratum (Stratum 1: serum K> 5.0 to 5.5 mEq/L) (-0.90 mEq/L versus -0.47 mEq/L,
respectively). This baseline effect was seen within the first week on treatment. Second,
underlying RAAS inhibitor treatment does not appear to influence the efficacy of 2-

fluoroacrylate-divinylbenzene-1,7-octadiene copolymer crosslinked in the salt or acid form.
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Third, the efficacy of 2-fluoroacrylate-divinylbenzene-1,7-octadiene copolymer crosslinked in
the salt or acid form appears to be independent of comorbidities.

[0085]  The potassium-binding polymers can be crosslinked cation exchange polymers
derived from at least one crosslinker and at least one monomer containing acid groups in their
protonated or ionized form, such as sulfonic, sulfuric, carboxylic, phosphonic, phosphoric, or
sulfamic groups, or combinations thereof. In general, the fraction of ionization of the acid
groups of the polymers used in this invention is greater than about 75% at the physiological pH
(e.g., about pH 6.5) in the colon and the potassium binding capacity in vivo is greater than about
0.6 mEq/gram, more particularly greater than about 0.8 mEq/gram and even more particularly
greater than about 1.0 mEq/gram. Generally the ionization of the acid groups is greater than
about 80%, more particularly it is greater than about 90%, and most particularly it is about 100%
at the physiological pH of the colon (e.g., about pH 6.5).

[0086] The acid containing polymers can contain more than one type of acid group.
In other instances, the acid containing polymers are administered in their substantially
anhydrous or salt form and generate the ionized form when contacted with physiological fluids.
Representative structural units of these potassium-binding polymers are shown in Table 1
wherein the asterisk at the end of a bond indicates that bond is attached to another structural unit

or to a crosslinking unit.

TABLE 1: Examples of cation exchange structural units — structures and theoretical binding
capacities
Fraction of  Fraction of  Expected
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[0087]  Other suitable cation exchange polymers contain repeat units having the

following structures:

CHo)z +(CH2)X —Tﬁ—

n
7 I (CHz)y
A, |
X \) N
/ oS /  \
z or R2 R3

wherein R; is a bond or nitrogen, R, is hydrogen or Z, Rs is Z or -CH(Z),, each Z is

independently SOs;H or POs;H, x is 2 or 3, and y is 0 or 1, n is about 50 or more, more
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particularly n is about 100 or more, even more particularly n is about 200 or more, and most
particularly n is about 500 or more.

[0088]  Sulfamic (i.e. when Z=SO;3H) or phosphoramidic (i.e. when Z=PO;H)
polymers can be obtained from amine polymers or monomer precursors treated with a
sulfonating agent such as sulfur trioxide/amine adducts or a phosphonating agent such as P,Os,
respectively. Typically, the acidic protons of phosphonic groups are exchangeable with cations,
like sodium or potassium, at pH of about 6 to about 7.

[0089]  Suitable phosphonate monomers include vinyl phosphonate, vinyl-1,1-bis
phosphonate, and ethylenic derivatives of phosphonocarboxylate esters,
oligo(methylenephosphonates), and hydroxyethane-1,1-diphosphonic acid. Methods of
synthesis of these monomers are well known in the art.

[0090] The cation exchange structural units and repeat units containing acid groups as
described above are crosslinked to form the crosslinked cation exchange polymers of the
invention. Representative crosslinking monomers include those shown in Table 2.

Table 2: Crosslinker Abbreviations and Structures

Abbreviation Chemical name Structure M
Weight
y o
X-V-1 ethylenebisacrylamide /WN\/\NJK/ 168.2
H
O
N,N'-(ethane-1,2-diyl)bis(3- 0 u oHO
X-V-2 (N-vinylformamido) /\NM&NNNW/VN\/ 310.36
propanamide) o H o

N,N'-(propane-1,3-

X-V-3 diyl)diethenesulfonamide 25433
i N9
/\ s~ ~ TS S /% o
N,N’-bis(vinylsulfonylacetyl) C{“) H o L 1
X-V-4 ’ yisullonylacety 0 N2 S 32438
ethylene diamine I H 0
O O
Rt 1,3-bis(vinylsulfonyl) 2- o o
XV propanol /\ﬁwﬁ& 240.3
o) OH
. o}
X-V-6 vinylsulfone g // 118.15
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N,N’-methylenebisacrylamide

H H
N N
X-V-7 A{ ~ ﬁ(\ 154.17
0 0

ECH epichlorohydrin <13>\/C| 92.52

A

DVB Divinyl benzene = 130.2

v

ODE 1,7-octadiene /\/\/\/ 110.2
HDE 1,5-hexadiene \/\/\ 82.15

The ratio of repeat units to crosslinker can be chosen by those of skill in the art based on the
desired physical properties of the polymer particles. For example, the swelling ratio can be used
to determine the amount of crosslinking based on the general understanding of those of skill in
the art that as crosslinking increases, the swelling ratio generally decreases.

[0091] The amount of crosslinker in the polymerization reaction mixture can be in the
range of 3 wt. % to 15 wt. %, more specifically in the range of 5 wt. % to 15 wt.% and even
more specifically in the range of 8 wt. % to 12 wt.%, based on the total weight of the monomers
and crosslinkers added to the polymerization reaction. Crosslinkers can include one or a mixture
of those in Table 2.

[0092] The crosslinked cation exchange polymer can also include a pKa-decreasing
group, preferably an electron-withdrawing substituent, located adjacent to the acid group,
preferably in the alpha or beta position of the acid group. The preferred position for the
electron-withdrawing group is attached to the carbon atom alpha to the acid group. Generally,
electron-withdrawing substituents are a hydroxyl group, an ether group, an ester group, an acid
group, or a halide atom. More preferably, the electron-withdrawing substituent is a halide atom.
Most preferably, the electron-withdrawing group is fluoride and is attached to the carbon atom
alpha to the acid group. Acid groups are carboxylic, phosphonic, phosphoric, or combinations

thereof.
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[0093]  Other particularly preferred polymers result from the polymerization of alpha-
fluoro acrylic acid, difluoromaleic acid, or an anhydride thereof. Monomers for use herein
include a-fluoroacrylate and difluoromaleic acid, with a-fluoroacrylate being most preferred.
This monomer can be prepared from a variety of routes, see for example, Gassen et al, J.
Fluorine Chemistry, 55, (1991) 149-162, KF Pittman, C. U., M. Ueda, et al. (1980).
Macromolecules 13(5): 1031-1036. Difluoromaleic acid is prepared by oxidation of
fluoroaromatic compounds (Bogachev et al, Zhurnal Organisheskoi Khimii, 1986, 22(12), 2578-
83), or fluorinated furan derivatives (See U.S. patent 5,112,993). A mode of synthesis of a-
fluoroacrylate is given in EP 415214.

[0094] Further, the potassium-binding polymer can be 2-fluoroacrylate-
divinylbenzene-1,7-octadiene copolymer, crosslinked in the salt or acid form. Particularly, the
2-fluoroacrylate-divinylbenzene-1,7-octadiene copolymer crosslinked in the salt or acid form is
in the salt form. The salt form comprises the sodium, calcium, magnesium, ammonium, or a
combination thereof; preferably, the salt form comprises the calcium salt form.

[0095] Also, the 2-fluoroacrylate-divinylbenzene-1,7-octadiene copolymer,
crosslinked in the salt form can be stabilized with a linear polyol. Particularly, the 2-
fluoroacrylate-divinylbenzene-1,7-octadiene copolymer, crosslinked in the salt form can be
stabilized with 10 wt.% to about 40 wt.% of a linear polyol based on the total weight of the
composition.

[0096] A linear polyol is added to the composition containing the salt of a potassium-
binding polymer (e.g., 2-fluoroacrylate-divinylbenzene-1,7-octadiene copolymer, crosslinked in
the salt form ) in an amount effective to stabilize the polymer salt, and generally from about 10
wt.% to about 40 wt.% linear polyol based on the total weight of the composition.

[0097] The linear polyol is preferably a linear sugar (i.e., a linear sugar alcohol). The
linear sugar alcohol is preferably selected from the group consisting of D-(+)arabitol, erythritol,
glycerol, maltitol, D-mannitol, ribitol, D-sorbitol, xylitol, threitol, galactitol, isomalt, iditol,
lactitol and combinations thereof, more preferably selected from the group consisting of D-
(+)arabitol, erythritol, glycerol, maltitol, D-mannitol, ribitol, D-sorbitol, xylitol, and
combinations thereof , and most preferably selected from the group consisting of xylitol,
sorbitol, and a combination thercof.

[0098] Preferably, the pharmaceutical composition contains from about 15 wt.% to

about 35 wt.% stabilizing polyol based on the total weight of the composition. This linear
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polyol concentration can be sufficient to reduce the release of fluoride ion from the cation
exchange polymer upon storage as compared to an otherwise identical composition containing
no stabilizing polyol at the same temperature and storage time.

[0099] Further, the potassium-binding polymer can be a crosslinked cation exchange

polymer comprising units having Formulae 1, 2, and 3 as represented by the following

structures:
Ry Ry N/n */N/p
* X4 Xy
F o A * n * P
Formula 1 Formula 2 Formula 3

wherein Ry and R; are independently selected from hydrogen, alkyl, cycloalkyl, or aryl; A; is
carboxylic, phosphonic, or phosphoric in its salt or acid form; X; is arylene; X5 is alkylene, an
cther moiety or an amide moiety, m is in the range of from about 85 to about 93 mol%, n is in
the range of from about 1 to about 10 mol% and p is in the range of from about 1 to about 10
mol% calculated based on the ratio of monomers and crosslinkers added to the polymerization
mixture.

[00100] When X, is an ether moiety, the ether moiety can be -(CH;)4-O-(CH).- or
-(CH2)4¢-O-(CH3)e-O-(CH3z)q4-, wherein d and e are independently an integer of 1 through 5.

[00101] Preferably, d is an integer from 1 to 2 and e is an integer from 1 to 3.

[00102] When X, is an amide moiety, the amide moiety can be
-C(O)-NH-(CH>),-NH-C(O)- wherein p is an integer of 1 through 8. Preferably, p is an integer
of4t06.

[00103] The unit corresponding to Formula 2 can be derived from a difunctional
crosslinking monomer having the formula CH,=CH-X;-CH=CH, wherein X; is as defined in
connection with Formula 2.

[00104] The unit corresponding to Formula 3 can be derived from a difunctional
crosslinking monomer having the formula CH,=CH-X,-CH=CH, wherein X; is as defined in
connection with Formula 3.

[00105] In connection with Formula 1, Ry and R, are hydrogen and A; is carboxylic.
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[00106] In connection with Formula 2, X; is an optionally substituted phenylene, and
preferably phenylene.

[00107] In connection with Formula 3, X, is optionally substituted ethylene, propylene,
butylene, pentylene, or hexylene; more specifically, X is ethylene, propylene, butylene,
pentylene, or hexylene; and preferably X, is butylene. Specifically, R; and R, are hydrogen, A;
is carboxylic acid, X; is phenylene and X, is butylene.

[00108] Generally, the Formulae 1, 2 and 3 structural units of the terpolymer have
specific ratios, for example, wherein the structural units corresponding to Formula 1 constitute at
least about 80 wt.%, particularly at least about 85 wt.%, and more particularly at least about 90
wt.% or from about 80 wt.% to about 95 wt.%, from about 85 wt.% to about 95 wt.%, from
about 85 wt.% to about 93 wt.% or from about 88 wt.% to about 92 wt.% based on the total
weight of structural units of Formulae 1, 2, and 3 in the polymer, calculated based on the
monomers of Formulae 11, 22, and 33 used in the polymerization reaction, and the weight ratio
of the structural unit corresponding to Formula 2 to the structural unit corresponding to Formula
3 is from about 4:1 to about 1:4, or about 1:1.

[00109] Further, the ratio of structural units when expressed as the mole fraction of the
structural unit of Formula 1 in the polymer is at least about 0.87 or from about 0.87 to about
0.94, or from about 0.9 to about 0.92 based on the total number of moles of the structural units
of Formulae 1, 2, and 3, and the mole ratio of the structural unit of Formula 2 to the structural
unit of Formula 3 is from about 0.2:1 to about 7:1, from about 0.2:1 to about 3.5:1; from about
0.5:1 to about 1.3:1, from about 0.8 to about 0.9, or about 0.85:1; again these calculations are
performed using the amounts of monomers of Formulae 11, 22, and 33 used in the
polymerization reaction. It is not necessary to calculate conversion.

[00110] In some aspects, the crosslinked cation exchange polymer comprises units
corresponding to Formulae 1A, 2A, and 3A, wherein Formula 1A, Formula 2A and Formula 3A

correspond to the following structures.
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[00111] In Formula I or 1A, the carboxylic acid can be in the acid form (i.e., balanced
with hydrogen), in salt form (i.e., balanced with a counter-ion such as Ca>", Mg>", Na", NH,",
and the like) or in an ester form (i.e., balanced with an alkyl, such as methyl). Preferably, the
carboxylic acid is in the salt form and balanced with a Ca® counterion.

[00112] When the carboxylic acid of the crosslinked cation exchange form is balanced
with a divalent counterion, two carboxylic acid groups can be associated with the one divalent
cation.

[00113] The polymers described herein are generally random polymers wherein the
exact order of the structural units of Formulae 1, 2, or 3 (derived from monomers of Formulae
11,22, 0r33), or 1A, 2A, or 3A (derived from monomers of Formulae 11A, 22A, or 33A) is not
predetermined.

[00114] A cation exchange polymer derived from monomers of Formulae 11, 22, and

33, followed by hydrolysis, can have the structure as follows:

Formula 40
wherein Ry, Ry, Ay, Xj, and X, are as defined in connection with Formulae 1, 2, and 3 and m is
in the range of from about 85 to about 93 mol%, n is in the range of from about 1 to about 10

mol% and p is in the range of from about 1 to about 10 mol% calculated based on the ratio of
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monomers and crosslinkers added to the polymerization mixture. The wavy bonds in the
polymer structures of Formula 40 are included to represent the random attachment of structural
units to one another wherein the structural unit of Formula 1 can be attached to another
structural unit of Formula 1, a structural unit of Formula 2, or a structural unit of Formula 3; the
structural units of Formulae 2 and 3 have the same range of attachment possibilities.

[00115] Using the polymerization process described herein, with monomers of
Formulae 11A, 22A and 33A, followed by hydrolysis and calcium ion exchange, a polymer

having the general structure shown below is obtained:

0.5Ca*"

nY,
Formula 40A * p

wherein m is in the range of from about 85 to about 93 mol%, n is in the range of from about 1
to about 10 mol% and p is in the range of from about 1 to about 10 mol%, calculated based on
the ratios of monomers and crosslinkers added to the polymerization mixture. The wavy bonds
in the polymer structures of Formula 40A are included to represent the random attachment of
structural units to one another wherein the structural unit of Formula 1A can be attached to
another structural unit of Formula 1A, a structural unit of Formula 2A, or a structural unit of
Formula 3A; the structural units of Formulae 2A and 3A have the same range of attachment
possibilities.

[00116] The crosslinked cation exchange polymer is generally a reaction product of a
polymerization mixture that is subjected to polymerization conditions. The polymerization
mixture may also contain components that are not chemically incorporated into the polymer.
The crosslinked cation exchange polymer typically comprises a fluoro group and an acid group
that is the product of the polymerization of three different monomer units where one monomer
comprises a fluoro group and an acid group, another monomer is a difunctional arylene

monomer and a third monomer is a difunctional alkylene, ether- or amide-containing monomer.



WO 2014/058905 PCT/US2013/063921

27

More specifically, the crosslinked cation exchange polymer can be a reaction product of a
polymerization mixture comprising monomers of Formulae 11, 22, 33. The monomer of

Formula 11, the monomer of Formula 22, and the monomer of Formula 33 have the general

R At } X
P
N

Formula 11

formulas:

Formula 22 Formula 33

wherein Ry and R, are as defined in connection with Formula 1, X; is as defined in connection
with Formula 2, X is as defined in connection with Formula 3, and Ay, is an optionally
protected carboxylic, phosphonic, or phosphoric.

[00117] Preferably, Aq; is a protected carboxylic, phosphonic, or phosphoric.

[00118] The polymerization mixture typically further comprises a polymerization
initiator.

[00119] The reaction product of the polymerization mixture comprising Formulae 11,
22, 33 comprises a polymer having protected acid groups and comprising units corresponding to
Formula 10 and units corresponding to Formulae 2 and 3. Polymer products having protected
acid groups can be hydrolyzed to form a polymer having unprotected acid groups and
comprising units corresponding to Formulae 1, 2, and 3. The structural units corresponding to

Formula 10 have the structure

Ri Ry
’ m
F Aqq
Formula 10

wherein Ry, Ry, and Ay are as defined in connection with Formula 11 and m is as defined in
connection with Formula 1.

[00120] In any of the methods of the invention wherein the crosslinked cation exchange
polymer is a reaction product of a polymerization mixture of monomers, A;; can be a protected
carboxylic, phosphonic, or phosphoric. The polymer formed in the polymerization reaction

contains protected carboxylic, phosphonic, or phosphoric groups. A hydrolysis agent can be
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added to the polymer formed in the polymerization reaction to hydrolyze these protected groups,
converting them to carboxylic, phosphonic, or phosphoric groups, or other methods of
deprotection well known in the art can be used. The hydrolyzed polymer is preferably subjected
to ion exchange to obtain a preferred polymer salt for therapeutic use.

[00121] Generally, the polymerization reaction mixture comprises at least about 85
wt.% or from about 80 wt.% to about 95 wt.% of monomers corresponding to Formula 11 based
on the total weight of the monomers corresponding to Formulae 11, 22, and 33; and the mixture
having a weight ratio of the monomer corresponding to Formula 22 to the monomer
corresponding to Formula 33 from about 4:1 to about 1:4, from about 2:1 to 1:2, or about 1:1.

[00122] The polymerization reaction mixture can comprise a unit corresponding to
Formula 11 having a mole fraction of at least about 0.87 or from about 0.87 to about 0.94 based
on the total number of moles of the monomers corresponding to Formulae 11, 22, and 33 and the
mixture having a mole ratio of the monomer corresponding to Formula 22 to the monomer
corresponding to Formula 33 of from about 0.2:1 to about 7:1, from about 0.2:1 to about 3.5:1;
from about 0.5:1 to about 1.3:1, from about 0.8 to about 0.9, or about 0.85:1.

[00123] Particular crosslinked cation exchange polymers are the reaction product of a
monomer corresponding to Formula 11A, a monomer corresponding to Formula 22A, a
monomer corresponding to Formula 33A, and a polymerization initiator. The monomers

corresponding to Formulae 11A, 22A, and 33A have the structure:

N \

C(0)O-alkyl - ‘

F
N\
Formula 11A Formula 22A Formula 33A
wherein alkyl is preferably selected from methyl, ethyl, propyl, iso-propyl, butyl, iso-butyl, sec-
butyl, tert-butyl, pentyl, iso-pentyl, sec-pentyl, or tert-pentyl. Most preferably, the alkyl group is
methyl or tert-butyl. The -O-alkyl moiety protects the carboxyl moiety from reacting with other
reactive moieties during the polymerization reaction and can be removed by hydrolysis or other

deprotection methods as described in more detail below.
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[00124] Further, the reaction mixture contains at least about 80 wt.%, particularly at
least about 85 wt.%, and more particularly at least about 90 wt.% or from about 80 wt.% to
about 95 wt.%, from about 85 wt.% to about 95 wt.%, from about 85 wt.% to about 93 wt.% or
from about 88 wt.% to about 92 wt.% of monomers corresponding to Formula 11A based on the
total weight of monomers of Formulae 11A, 22A, and 33 A and has a weight ratio of the
monomer corresponding to Formula 22A to the monomer corresponding to Formula 33A of
from about 4:1 to about 1:4 or about 1:1. Additionally, the reaction mixture can have a mole
fraction of at least about 0.87 or from about 0.87 to about 0.94 of the monomer of Formula 11A
based on the total number of moles of the monomers of Formulae 11A, 22A, and 33A and the
mixture has a mole ratio of the monomer of Formula 22A to the monomer of Formula 33A of
from about 0.2:1 to about 7:1, from about 0.2:1 to about 3.5:1; from about 0.5:1 to about 1.3:1,
from about 0.8 to about 0.9, or about 0.85:1.

[00125] Generally, the reaction mixture contains from about 80 wt.% to about 95 wt.%
of monomers corresponding to Formula 11A based on the total weight of monomers
corresponding to Formulae 11A, 22A, and 33A. Additionally, the weight ratio of the monomer
corresponding to Formula 22A to the monomer corresponding to Formula 33 A of from about
4:1 to about 1:4 or about 1:1. Further, the reaction mixture can have a mole fraction of from
about 0.9 to about 0.92 of the monomer of Formula 11A based on the total number of moles of
the monomers of Formulae 11A, 22A, and 33A. Also, the mixture has a mole ratio of the
monomer of Formula 22A to the monomer of Formula 33A of from about 0.2:1 to about 7:1,
from about 0.2:1 to about 3.5:1; from about 0.5:1 to about 1.3:1, from about 0.8 to about 0.9, or
about 0.85:1.

[00126] An initiated polymerization reaction is employed where a polymerization
initiator is used in the polymerization reaction mixture to aid initiation of the polymerization
reaction. When preparing poly(methylfluoro acrylate) or (polyMeFA) or any other crosslinked
cation exchange polymer of the invention in a suspension polymerization reaction, the nature of
the free radical initiator plays a role in the quality of the suspension in terms of polymer particle
stability, yield of polymer particles, and the polymer particle shape. Use of water-insoluble free
radical initiators, such as lauroyl peroxide, can produce polymer particles in a high yield.
Without being bound by any particular theory, it is believed that a water-insoluble free radical
initiator initiates polymerization primarily within the dispersed phase containing the monomers
of Formulae 11, 22, and 33. Such a reaction scheme provides polymer particles rather than a

bulk polymer gel. Thus, the process uses free radical initiators with water solubility lower than
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0.1 g/L, particularly lower than 0.01 g/L. Polymethylfluoroacrylate particles can be produced
with a combination of a low water solubility free radical initiator and the presence of a salt in the
aqueous phase, such as sodium chloride.

[00127] The polymerization initiator can be chosen from a variety of classes of
initiators. For instance, initiators that generate polymer initiating radicals upon exposure to heat
include peroxides, persulfates or azo type initiators (e.g., 2,2'-azobis(2-methylpropionitrile),
lauroyl peroxide (LPO), tert-butyl hydro peroxide, dimethyl-2,2'-azobis(2-methylpropionate),
2,2'-azobis[2-methyl-N-(2-hydroxyethyl)propionamide], 2,2"-azobis[2-(2-imidazolin-2-
yl)propane], (2,2"-azo bis(2,4-dimethylvaleronitrile), azobisisobutyronitrile (AIBN) or a
combination thereof. Another class of polymer initiating radicals is radicals generated from
redox reactions, such as persulfates and amines. Radicals can also be generated by exposing
certain initiators to UV light or exposure to air.

[00128] For those polymerization reactions that contain additional components in the
polymerization mixture that are not intended to be incorporated into the polymer, such
additional components typically comprise surfactants, solvents, salts, buffers, aqueous phase
polymerization inhibitors and/or other components known to those of skill in the art.

[00129] When the polymerization is carried out in a suspension mode, the additional
components may be contained in an aqueous phase while the monomers and initiator may be
contained in an organic phase. When an aqueous phase is present, the aqueous phase may be
comprised of water, surfactants, stabilizers, buffers, salts, and polymerization inhibitors.

[00130] A surfactant may be selected from the group consisting of anionic, cationic,
nonionic, amphoteric, zwitterionic, or a combination thereof. Anionic surfactants are typically
based on sulfate, sulfonate or carboxylate anions. These surfactants include, sodium dodecyl
sulfate (SDS), ammonium lauryl sulfate, other alkyl sulfate salts, sodium laureth sulfate (or
sodium lauryl ether sulfate (SLES)), N-lauroylsarcosine sodium salt, lauryldimethylamine-oxide
(LDAO), ethyltrimethylammoniumbromide (CTAB), bis(2-ethylhexyl)sulfosuccinate sodium
salt, alkyl benzene sulfonate, soaps, fatty acid salts, or a combination thereof.

[00131] Cationic surfactants, for example, contain quaternary ammonium cations.
These surfactants are cetyl trimethylammonium bromide (CTAB or hexadecyl trimethyl
ammonium bromide), cetylpyridinium chloride (CPC), polyethoxylated tallow amine (POEA),
benzalkonium chloride (BAC), benzethonium chloride (BZT), or a combination thereof.

[00132] Zwitterionic or amphoteric surfactants include dodecyl betaine, dodecyl

dimethylamine oxide, cocamidopropyl betaine, coco ampho glycinate, or a combination thereof.
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[00133] Nonionic surfactants include alkyl poly(ethylene oxide), copolymers of
poly(ethylene oxide) and poly(propylene oxide) (commercially called Poloxamers or
Poloxamines), alkyl polyglucosides (including octyl glucoside, decyl maltoside) fatty alcohols,
cetyl alcohol, oleyl alcohol, cocamide MEA, cocamide DEA, or a combination thereof. Other
pharmaceutically acceptable surfactants are well known in the art and are described in
McCutcheon's Emulsifiers and Detergents, N. American Edition (2007).

[00134] Polymerization reaction stabilizers may be selected from the group consisting
of organic polymers and inorganic particulate stabilizers. Examples include polyvinyl alcohol-
co-vinylacetate and its range of hydrolyzed products, polyvinylacetate, polyvinylpyrolidinone,
salts of polyacrylic acid, cellulose ethers, natural gums, or a combination thereof.

[00135] Buffers may be selected from the group consisting of, for example, 4-2-
hydroxyethyl-1-piperazineethanesulfonic acid, 2-
{[tris(hydroxymethyl)methyl]amino } ethanesulfonic acid, 3-(N-morpholino)propanesulfonic
acid, piperazine-N,N’'-bis(2-ethanesulfonic acid), sodium phosphate dibasic heptahydrate,
sodium phosphate monobasic monohydrate or a combination thereof.

[00136] Polymerization reaction salts may be selected from the group consisting of
potassium chloride, calcium chloride, potassium bromide, sodium bromide, sodium bicarbonate,
ammonium peroxodisulfate, or a combination thereof.

[00137] Polymerization inhibitors may be used as known in the art and selected from
the group consisting of 1,1,3-tris(2-methyl-4-hydroxy-5-tert-butylphenyl)butane, 1,3,5-
trimethyl-2,4,6-tris(3,5-di-tert-butyl-4-hydroxybenzyl)benzene, 1-aza-3,7-
dioxabicyclo[3.3.0]octane-5-methanol, 2,2'-ethylidene-bis(4,6-di-tert-butylphenol), 2,2'-
ethylidenebis(4,6-di-tert-butylphenyl) fluorophosphite, 2,2'-methylenebis(6-tert-butyl-4-
ethylphenol), 2,2'-methylenebis(6-tert-butyl-4-methylphenol), 2,5-di-tert-butyl-4-
methoxyphenol, 2,6-di-tert-butyl-4-(dimethylaminomethyl)phenol, 2-heptanone oxime, 3,3',5,5'-
tetramethylbiphenyl-4,4'-diol, 3,9-bis(2,4-dicumylphenoxy)-2,4,8,10-tetraoxa-3,9-
diphosphaspiro[5.5Tundecane, 4,4-dimethyloxazolidine, 4-methyl-2-pentanone oxime, 5-ethyl-1-
aza-3,7-dioxabicyclo[3.3.0]octane, 6,6'-dihydroxy-5,5'-dimethoxy-[1,1'-biphenyl]-3,3'-
dicarboxaldehyde, distearyl-3,3'-thiodipropionate, ditetradecyl-3,3'-thiodipropionate, ditridecyl-
3,3'-thiodipropionate, octadecyl-3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate,
pentaerythritol tetrakis(3,5-di-tert-butyl-4-hydroxyhydrocinnamate), poly(1,2-dihydro-2,2,4-
trimethylquinoline), sodium D-isoascorbate monohydrate, tetrakis(2,4-di-tert-butylphenyl)-4,4'-
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biphenyldiphosphonite, tris(3,5-di-tert-butyl-4-hydroxybenzyl) isocyanurate, tris(4-tert-butyl-3-
hydroxy-2,6-dimethylbenzyl) isocyanurate, sodium nitrite or a combination thereof.

[00138] Generally, the polymerization mixture is subjected to polymerization
conditions. While suspension polymerization is preferred, as already discussed herein, the
polymers of this invention may also be prepared in bulk, solution or emulsion polymerization
processes. The details of such processes are within the skill of one of ordinary skill in the art
based on the disclosure of this invention. The polymerization conditions typically include
polymerization reaction temperatures, pressures, mixing and reactor geometry, sequence and
rate of addition of polymerization mixtures and the like.

[00139] Polymerization temperatures are typically in the range of from about 50 to
100°C. Polymerization pressures are typically run at atmospheric pressure, but can be run at
higher pressures (for example 130 PSI of nitrogen). Polymerization depends on the scale of the
polymerization and the equipment used, and is within the skill of one of ordinary skill in the art.
Various alpha-fluoroacrylate polymers and the synthesis of these polymers are described in U.S.
Patent Application Publication No. 2005/0220752, herein incorporated by reference.

[00140] As described in more detail in connection with the examples herein, the
crosslinked cation exchange polymer can be synthesized in a polymerization suspension
polymerization reaction by preparing an organic phase and an aqueous phase. The organic
phase typically contains a monomer of Formula 11, a monomer of Formula 22, a monomer of
Formula 33, and a polymerization initiator. The aqueous phase contains a suspension stabilizer,
a water soluble salt, water, and optionally a buffer. The organic phase and the aqueous phase are
then combined and stirred under nitrogen. The mixture is generally heated to about 60°C to
about 80°C for about 2.5 to about 3.5 hours, allowed to rise up to 95°C after polymerization is
initiated, and then cooled to room temperature. After cooling, the aqueous phase is removed.
Water is added to the mixture, the mixture is stirred, and the resulting solid is filtered. The solid
is washed with water, alcohol or alcohol/water mixtures.

[00141] As described above, polymerization suspension stabilizers, such as polyvinyl
alcohol, are used to prevent coalescence of particles during the polymerization process. Further,
it has been observed that the addition of sodium chloride in the aqueous phase decreased
coalescence and particle aggregation. Other suitable salts for this purpose include salts that are
soluble in the aqueous phase. Water soluble salts are added at a concentration of from about 0.1
wt.% to about 10 wt.%, particularly from about 2 wt.% to about 5 wt.% and even more

particularly from about 3 wt.% to about 4 wt.%.
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[00142] Preferably, an organic phase of methyl 2-fluoroacrylate (90 wt.%), 1,7-
octadiene (5 wt.%) and divinylbenzene (5 wt.%) is prepared and 0.5 wt.% of lauroyl peroxide is
added to initiate the polymerization reaction. Additionally, an aqueous phase of water,
polyvinyl alcohol, phosphates, sodium chloride, and sodium nitrite is prepared. Under nitrogen
and while keeping the temperature below about 30°C, the aqueous and organic phases are mixed
together. Once mixed completely, the reaction mixture is gradually heated with continuous
stirring. After the polymerization reaction is initiated, the temperature of the reaction mixture is
allowed to rise up to about 95°C. Once the polymerization reaction is complete, the reaction
mixture is cooled to room temperature and the aqueous phase is removed. The solid can be
isolated by filtration after water is added to the mixture. The resulting product is a crosslinked
(methyl 2-fluoroacrylate)-divinylbenzene-1,7-octadiene terpolymer.

[00143] As discussed herein, after polymerization, the product may be hydrolyzed or
otherwise deprotected by methods known in the art. For hydrolysis of the polymer having ester
groups to form a polymer having carboxylic acid groups, preferably, the polymer is hydrolyzed
with a strong base (e.g., NaOH, KOH, Mg(OH),, or Ca(OH),) to remove the alkyl (e.g., methyl)
group and form the carboxylate salt. Depending on the pH of the hydrolysis mixture, the proton
form of the (2-fluoroacrylic acid)-divinylbenzene-1,7-octadiene terpolymer is formed.
Alternatively, the polymer can be hydrolyzed with a strong acid (e.g., HCI) to form the
carboxylate salt. Preferably, the (methyl 2-fluoroacrylate)-divinylbenzene-1,7-octadiene
terpolymer is hydrolyzed with an excess of aqueous sodium hydroxide solution at a temperature
from about 30°C to about 100°C to yield (sodium 2-fluoroacrylate)-divinylbenzene-1,7-
octadiene terpolymer. Typically, the hydrolysis reaction is carried out for about 15 to 25 hours.
After hydrolysis, the solid is filtered and washed with water and/or an alcohol.

[00144] The cation of the polymer salt formed in the hydrolysis reaction or other
deprotection step depends on the base used in that step. For example, when sodium hydroxide is
used as the base, the sodium salt of the polymer is formed. This sodium ion can be exchanged
for another cation by contacting the sodium salt with an excess of an aqueous metal salt to yield
an insoluble solid of the desired polymer salt. After the desired ion exchange, the product is
washed with an alcohol and/or water and dried directly or dried after a dewatering treatment
with denatured alcohol; preferably, the product is washed with water and dried directly. For
example, the sodium salt of the cation exchange polymer is converted to the calcium salt by
washing with a solution that substitutes calcium for sodium, for example, by using calcium

chloride, calcium acetate, calcium lactate gluconate, or a combination thereof. And, more
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specifically, to exchange sodium ions for calcium ions, the (sodium 2-fluoroacrylate)-
divinylbenzene-1,7-octadiene terpolymer is contacted with an excess of aqueous calcium
chloride to yield an insoluble solid of crosslinked (calcium 2-fluoroacrylate)-divinylbenzene-
1,7-octadiene terpolymer. If the pH of the hydrolysis mixture is sufficiently low, the proton
form of the (2-fluoroacrylic acid)-divinylbenzene-1,7-octadiene terpolymer is formed.

[00145] Using this suspension polymerization process, a cross-linked polyMeFA
polymer is isolated in good yield, generally above about 85%, more specifically above about
90%, and even more specifically above about 93%. The yield of the second step (i.c.,
hydrolysis) preferably occurs in 100%, providing an overall yield after hydrolysis of above
about 85%, more specifically above about 90%, and even more specifically above about 93%.

[00146] To add the linear polyol to the composition, the salt of the polymer is slurried
with an aqueous solution of polyol (e.g., sorbitol), typically with the slurry containing an excess
amount of polyol based on polymer weight. Performing this step can reduce inorganic fluoride
in the composition. The slurry is maintained under conditions known to those of skill in the art,
such as for at least 3 hours and ambient temperature and pressure. The solids are then filtered
off and dried to desired moisture content.

[00147] The methods of treatment of hypertension, hyperkalemia, and chronic kidney
disease can be used for a variety of treatment periods including treatment periods of 1, 2, 4, 6, 8,
12, 16, 20, 24, 28, 32, 36, 40, 44, 48, 52, or more weeks. The treatment period can also be 2
years, 3 years, 4 years, 5 years, or more.

[00148] When treating the patients for hyperkalemia or chronic kidney disease using the
methods of the invention, the patient can have an estimated glomerular filtration rate (eGFR)
from about 15 mL/min/1.73 m?” to about 44 mL/min/1.73 m?.

[00149] The methods of treating hyperkalemia, methods of treating hypertension in a
patient having chronic kidney disease, type 2 diabetes, heart failure or a combination thereof,
and methods of treating chronic kidney disease of the invention can cause several improvements
such as a decrease in the patient’s serum potassium level after 48 hours, or more of treatment as
compared to the patient’s serum potassium level before treatment with the potassium-binding
agent; an increase in the patient’s eGFR after 2, 3, 4, 5, 6, months or more of treatment as
compared to the patient’s eGFR before treatment with the potassium-binding agent; a decrease
in the patient’s urine albumin:creatinine ratio (ACR) after 2, 3, 4, 5, 6, months or more of
treatment as compared to the patient’s urine ACR before treatment with the potassium-binding

agent; a decrease in the patient’s systolic and diastolic blood pressure after 1, 2, 3, 4, 5, 6, 7 days
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or more of treatment as compared to the patient’s systolic and diastolic blood pressure before
treatment with the potassium-binding agent; a decrease in the patient’s serum aldosterone level
after 6, 12, 24, 48, 72, hours or more of treatment as compared to the patient’s serum
aldosterone level before treatment with the potassium-binding agent, or a combination thereof.

[00150] For the changes in serum potassium level, eGFR, blood pressure, and ACR, it is
understood that the potassium-binding agent can be any one of the agents described herein even
when the method is described relating to administration of 2-fluoroacrylate-divinylbenzene-1,7-
octadiene copolymer crosslinked in the salt or acid form.

[00151] The methods of treating hyperkalemia in a chronic kidney disease patient in
need thercof optionally being treated with an effective amount of a renin-angiotensin-
aldosterone system (RAAS) agent comprise administering an effective amount of the potassium-
binding agent to the patient and observing either (i) a decrease in the patient's serum creatinine
level as compared to the patient’s serum creatinine level before treatment with the potassium-
binding agent, (ii) an increase in the time to progression of end stage renal disease as compared
to a chronic kidney disease patient optionally treated with a RAAS agent but not treated with the
potassium-binding agent, (iii) an increase in survival as compared to a chronic kidney disease
patient optionally treated with a RAAS agent but not treated with the potassium-binding agent,
or (iv) an increase or stabilization of estimated glomerular filtration rate (¢GFR) as compared to
the patient's eGFR before treatment with the potassium-binding agent, all indicating an increase
or stabilization of the patient’s kidney function.

[00152] The potassium-binding agent can be 2-fluoroacrylate-divinylbenzene-1,7-
octadiene copolymer crosslinked in the salt or acid form.

[00153] The methods of treating hyperkalemia, methods of treating hypertension in a
patient having chronic kidney disease, type 2 diabetes, heart failure or a combination thereof,
and methods of treating chronic kidney disease can result in the patient’s eGFR after treatment
with the potassium-binding agent being increased by at least 4, 5, 6 mL/min/1.73 m? or more as
compared to the patient’s eGFR before treatment with the potassium-binding agent

[00154] When treating hypertension, hyperkalemia, or chronic kidney disease in
patients in need thereof, the effective amount of the potassium-binding agent comprises up to a
maximum daily dose of 60 grams. The effective amount of the potassium-binding agent can be
a daily dose of from about 3 grams to about 60 grams; from about 5 grams to about 60 grams;
from about 7 grams to about 60 grams; from about 10 grams to about 60 grams; from about 12

grams to about 60 grams; or from about 15 grams to about 60 grams.



WO 2014/058905 PCT/US2013/063921

36

[00155] The effective amount of the potassium-binding agent can be a daily dose of
from about 3 grams to about 40 grams; from about 5 grams to about 40 grams; from about 10
grams to about 40 grams; or from about 15 grams to about 40 grams.

[00156] Particularly, the effective amount of the potassium-binding agent can be a daily
dose of about 18 gram to about 60 grams or about 18 grams to about 40 grams.

[00157] When the potassium binding agent is 2-fluoroacrylate-divinylbenzene-1,7-
octadiene copolymer crosslinked in the salt form, the dose in grams is calculated by determining
the amount of the salt form of crosslinked 2-fluoroacrylate-divinylbenzene-1,7-octadiene
copolymer plus the calcium counterion. So, this dose does not include the water and sorbitol
that may be contained in the powder that is administered to the patient

[00158] Dosing can be once a day, twice a day or three times per day, however, once a
day or twice a day is preferred, with once a day being most preferred.

[00159] The methods of treating hypertension, hyperkalemia, or chronic kidney disease
of the invention can further comprise administering an effective amount of a renin-angiotensin-
aldosterone system (RAAS) agent to the patient; determining the serum potassium level in the
patient; and increasing the amount of the potassium-binding agent subsequently administered to
the patient based on the serum potassium level if greater than or equal to 5.1 mEq/L. The
methods of hypertension, hyperkalemia, or chronic kidney disease can further comprise a step
wherein the amount of the potassium-binding agent was increased by 5 g or 10 g per day.

[00160] The methods of treating hypertension, hyperkalemia, or chronic kidney disease
of the invention can further comprise administering an effective amount of a renin-angiotensin-
aldosterone system (RAAS) agent to the patient; determining the serum potassium level in the
patient; decreasing the amount of the potassium-binding agent subsequently administered to the
patient based on the serum potassium level if less than 4.0 mEq/L. The method of treating
hypertension, hyperkalemia, or chronic kidney disease can further comprise a step wherein the
amount of the potassium-binding agent was decreased by 5 g or 10 g per day.

[00161] The methods hypertension, hyperkalemia, or chronic kidney disease of the
invention can further comprise treating proteinuria.

[00162] Further, the methods of treating hypertension, hyperkalemia, proteinuria, or
chronic kidney disease may include treating the patient with an effective amount of a RAAS
agent, the RAAS agent being an angiotensin converting enzyme (ACE) inhibitor, an angiotensin

receptor blocker (ARB), an aldosterone antagonist (AA), an aldosterone synthase inhibitor, or a



WO 2014/058905 PCT/US2013/063921

37

combination thereof. Particularly, the patient may be treated with an effective amount of a
RAAS agent, the RAAS agent is an ACE inhibitor, an ARB, or a combination thereof.

[00163] For the methods where the patient is being treated with an effective amount of a
RAAS agent, the effective amount of the RAAS agent comprises up to a maximum daily
tolerated dose.

[00164] The RAAS agent comprises fosinopril, ramipril, captopril, lisinopril,
trandolapril, moexipril, quinapril, enalapril, benazepril, perindopril, eprosartan, olmesartan,
losartan, telmisartan, valsartan, candesartan, irbesartan, azilsartan medoxomil, spironolactone,
eplerenone, or a combination thereof.

[00165] The maximum daily tolerated dose of specific RAAS agents is 4 mg/day
(trandolapril), 8 mg/day (perindopril), 20 mg/day (ramipril), 30 mg/day (moexipril), 32 mg/day
(candesartan), 40 mg/day (fosinopril, lisinopril, enalapril, benazepril, olmesartan ), 80 mg/day
(quinapril telmisartan, azilsartan, medoxomil), 100 mg/day (losartan), 300 mg/day (captopril,
irbesartan), 320 mg/day (valsartan), or 800 mg/day (eprosartan).

[00166] When the RAAS agent comprises spironolactone, the maximum daily tolerated
dose is 200 mg/day.

[00167] When the RAAS agent comprises eplerenone, the maximum daily tolerated
dose is 50 mg/day.

[00168] Patients being treated with the methods of treating hypertension, hyperkalemia
or chronic kidney disease of the invention can further be treated with an effective amount of a
beta-adrenergic blocking agent. The beta-adrenergic blocking agent can comprise betaxolol,
bisoprolol, atenolol, metoprolol, nebivolol, metoprolol, esmolol, acebutolol, propranolol,
nadolol, carvedilol, labetalol, sotalol, timolol, carteolol, penbutolol, pindolol, or a combination
thereof.

[00169] In all of the methods described above, the potassium-binding agent can be 2-
fluoroacrylate-divinylbenzene-1,7-octadiene copolymer crosslinked in the salt or acid form.

[00170] The term “treating” as used herein includes achieving a therapeutic benefit. By
therapeutic benefit is meant eradication, amelioration, or prevention of the underlying disorder
being treated. For example, in a hyperkalemia patient, therapeutic benefit includes eradication
or amelioration of the underlying hyperkalemia. Also, a therapeutic benefit is achieved with the
eradication, amelioration, or prevention of one or more of the physiological symptoms
associated with the underlying disorder such that an improvement is observed in the patient,

notwithstanding that the patient may still be afflicted with the underlying disorder. For example,
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administration of a potassium-binding polymer to a patient experiencing hyperkalemia provides
therapeutic benefit not only when the patient’s serum potassium level is decreased, but also
when an improvement is observed in the patient with respect to other disorders that accompany
hyperkalemia, like renal failure. In some treatment regimens, the crosslinked cation exchange
polymer or composition of the invention may be administered to a patient at risk of developing
hyperkalemia or to a patient reporting one or more of the physiological symptoms of
hyperkalemia, even though a diagnosis of hyperkalemia may not have been made.

[00171] End stage renal disease is characterized by a patient being on dialysis or having
a renal transplant.

[00172] Proteimiris, also known as alburminuria or urine slbumins, s a condition 1o
which urine contains an abpormal amount of protein, Albumin s the mein protein in the blood,
Proteing are the building blocks for all body parts, inclading muscles, bones, hair, and nails,
Proteins 1n the blood also perform a mumber of tmportant functions. They protect the body from
infection, help blood clot, and keep the right amount of fhuid cireulating throughout the body.,

[00173] As bicod passes through healthy kidneys, they filier out the waste products
and leave in the things the body needs, Hle albwmin and other proteins. Most proteins are oo big
to pass through the dneys’ filters into the wrine. However, proteins from the biood can leak into
the urine when the filters of the kidney, called glomeruli, are damaged.

[00174] Proteinuria is a sign of chronic kidney disease {CK D), which can result from
diabetes, high blood pressure, and discases that emise intlaramation in the kidneys. For this
reason, testing tor albursin in the wine 18 part of 2 routine medical assossroent for everyone.
Kidrey diseass is sometimes called renal disease. Hf CKD progresses, it can lead to cnd-stage
renat disease {ESRD), when the kidneys fail completely. A person with ESR D muust receive 3
kidney transplant or regular blood-cleansing treatments called dialysis,

[00175] The potassium-binding polymers used in the methods of the invention can be
administered as pharmaceutical compositions containing an effective amount, i.e., in an amount
effective to achieve therapeutic or prophylactic benefit of the potassium-binding polymer and a
pharmaceutically acceptable carrier. The actual amount effective for a particular application
will depend on the patient (e.g., age, weight, etc.), the condition being treated, and the route of
administration. Determination of an effective amount is well within the capabilities of those
skilled in the art, especially in light of the disclosure herein. The effective amount for use in

humans can be determined from animal models. For example, a dose for humans can be
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formulated to achieve gastrointestinal concentrations that have been found to be effective in
animals.

[00176] The polymers and compositions described herein can be used as food products
and/or food additives. They can be added to foods prior to consumption or while packaging.

[00177] The polymers or pharmaceutically acceptable salts thereof, or compositions
described herein, can be delivered to the patient using a wide variety of routes or modes of
administration. The most preferred routes for administration are oral, intestinal, or rectal.
Rectal routes of administration are known to those of skill in the art. Intestinal routes of
administration generally refer to administration directly into a segment of the gastrointestinal
tract, e.g., through a gastrointestinal tube or through a stoma. The most preferred route for
administration is oral.

[00178] The polymers (or pharmaceutically acceptable salts thereof) may be
administered per se or in the form of a pharmaceutical composition wherein the active
compound(s) is in admixture or mixture with one or more pharmaceutically acceptable
excipient. Pharmaceutical compositions for use in accordance with the present invention may be
formulated in conventional manner using one or more pharmaceutically acceptable excipients
comprising carriers, diluents, and auxiliaries which facilitate processing of the active compounds
into preparations which can be used physiologically. Proper composition is dependent upon the
route of administration chosen.

[00179] For oral administration, the polymers or compositions of the invention can be
formulated readily by combining the polymer or composition with pharmaceutically acceptable
excipients well known in the art. Such excipients enable the compositions of the invention to be
formulated as tablets, pills, dragees, capsules, liquids, gels, syrups, slurries, suspensions, wafers,
and the like, for oral ingestion by a patient to be treated.

[00180] The oral composition can not have an enteric coating.

[00181] Pharmaceutical preparations for oral use can be obtained as a solid excipient,
optionally grinding a resulting mixture, and processing the mixture of granules, after adding
suitable auxiliaries, if desired, to obtain tablets or dragee cores. Suitable excipients are, in
particular, fillers such as sugars, including lactose or sucrose; cellulose preparations such as, for
example, maize starch, wheat starch, rice starch, potato starch, gelatin, gum tragacanth, methyl
cellulose, hydroxypropylmethyl-cellulose, sodium carboxymethylcellulose, and/or polyvinyl

pyrrolidone (PVP); and various flavoring agents known in the art. If desired, disintegrating
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agents may be added, such as the cross-linked polyvinyl pyrrolidone, agar, or alginic acid or a
salt thereof such as sodium alginate.

[00182] The active ingredient (e.g., polymer) can constitute over about 20%, more
particularly over about 40%, even more particularly over about 50%, and most particularly more
than about 60% by weight of the oral dosage form, the remainder comprising suitable
excipient(s). In compositions containing water and linear polyol, the polymer preferably
constitutes over about 20%, more particularly over about 40%, and even more particularly over
about 50% by weight of the oral dosage form.

[00183] The polymers of the invention can be provided as pharmaceutical compositions
in the form of liquid compositions. The pharmaceutical composition can contain a polymer
dispersed in a suitable liquid excipient. Suitable liquid excipients are known in the art; see, e.g.,
Remington’s Pharmaceutical Sciences.

[00184] Unless otherwise indicated, an alkyl group as described herein alone or as part
of another group is an optionally substituted linear saturated monovalent hydrocarbon radical
containing from one to twenty carbon atoms and preferably one to eight carbon atoms, or an
optionally substituted branched saturated monovalent hydrocarbon radical containing three to
twenty carbon atoms, and preferably three to eight carbon atoms. Examples of unsubstituted
alkyl groups include methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, s-butyl, t-butyl, n-pentyl,
i-pentyl, s-pentyl, t-pentyl, and the like.

[00185] The term "amide moiety" as used herein represents a bivalent (i.e., difunctional)

group including at least one amido linkage (i.e., —C¢——N——), such as
-C(O)-NRa-Rc-NRp-C(O)- wherein Ra and Rp are independently hydrogen or alkyl and Re is
alkylene. For example, an amide moiety can be -C(O)-NH-(CH,),-NH-C(O)- wherein p is an
integer of 1 to 8.

[00186] The term "aryl" as used herein alone or as part of another group denotes an
optionally substituted monovalent aromatic hydrocarbon radical, preferably a monovalent
monocyclic or bicyclic group containing from 6 to 12 carbons in the ring portion, such as
phenyl, biphenyl, naphthyl, substituted phenyl, substituted biphenyl or substituted naphthyl.
Phenyl and substituted phenyl are the more preferred aryl groups. The term "aryl" also includes
heteroaryl.

[00187] The terms “carboxylic acid group”, "carboxylic" or "carboxyl" denote the

monovalent radical -C(O)OH. Depending upon the pH conditions, the monovalent radical can
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be in the form -C(0)O™ Q" wherein Q" is a cation (e.g., sodium), or two of the monovalent
radicals in close proximity can bond with a divalent cation Q** (e.g., calcium, magnesium), or a
combination of these monovalent radicals and -C(O)OH are present.

[00188] The term "cycloalkyl" as used herein denotes optionally an optionally
substituted cyclic saturated monovalent bridged or non-bridged hydrocarbon radical containing
from three to eight carbon atoms in one ring and up to 20 carbon atoms in a multiple ring group.
Exemplary unsubstituted cycloalkyl groups include cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, cyclooctyl, adamantyl, norbornyl, and the like.

[00189] The term “-ene” as used as a suffix as part of another group denotes a bivalent
radical in which a hydrogen atom is removed from each of two terminal carbons of the group, or
if the group is cyclic, from each of two different carbon atoms in the ring. For example,
alkylene denotes a bivalent alkyl group such as methylene (-CH>-) or ethylene (-CH,CH>-), and
arylene denotes a bivalent aryl group such as o-phenylene, m-phenylene, or p-phenylene.

[00190] The term "ether moiety" as used herein represents a bivalent (i.e., difunctional)
group including at least one ether linkage (i.e., -O-). For example, in Formulae 3 or 33 as
defined herein, the ether moiety can be -RAORg- or -RAOR-ORg- wherein Ra, R and R¢ are
independently alkylene.

[00191] The term "heteroaryl," as used herein alone or as part of another group, denotes
an optionally substituted monovalent monocyclic or bicyclic aromatic radical of 5 to 10 ring
atoms, where one or more, preferably one, two, or three, ring atoms are heteroatoms
independently selected from N, O, and S, and the remaining ring atoms are carbon. Exemplary
heteroaryl moieties include benzofuranyl, benzo[d]thiazolyl, isoquinolinyl, quinolinyl,
thiophenyl, imidazolyl, oxazolyl, quinolinyl, furanyl, thazolyl, pyridinyl, furyl, thienyl, pyridyl,
oxazolyl, pyrrolyl, indolyl, quinolinyl, isoquinolinyl, and the like.

[00192] The term "heterocyclo,” as used herein alone or as part of another group,
denotes a saturated or unsaturated monovalent monocyclic group of 4 to 8 ring atoms, in which
one or two ring atoms are heteroatom(s), independently selected from N, O, and S, and the
remaining ring atoms are carbon atoms. Additionally, the heterocyclic ring may be fused to a
phenyl or heteroaryl ring, provided that the entire heterocyclic ring is not completely aromatic.
Exemplary heterocyclo groups include the heteroaryl groups described above, pyrrolidino,
piperidino, morpholino, piperazino, and the like.

[00193] The term "hydrocarbon” as used herein describes a compound or radical

consisting exclusively of the elements carbon and hydrogen.
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[00194] The term "phosphonic" or "phosphonyl” denotes the monovalent radical

[00196] The term "protected” as used herein as part of another group denotes a group
that blocks reaction at the protected portion of a compound while being easily removed under
conditions that are sufficiently mild so as not to disturb other substituents of the compound. For
example, a protected carboxylic acid group-C(O)OP, or a protected phosphoric acid group -
OP(O)(OH)OP; or a protected phosphonic acid group -P(O)(OH)OP, each have a protecting
group P, associated with the oxygen of the acid group wherein P, can be alkyl (e.g., methyl,
ethyl, n-propyl, i-propyl, n-butyl, i-butyl, s-butyl, t-butyl, n-pentyl, i-pentyl, s-pentyl, t-pentyl,
and the like), benzyl, silyl (e.g., trimethylsilyl (TMS), triethylsilyl (TES), triisopropylsilyl
(TIPS), triphenylsilyl (TPS), t-butyldimethylsilyl (TBDMS), t-butyldiphenylsilyl (TBDPS) and
the like. A variety of protecting groups and the synthesis thereof may be found in “Protective
Groups in Organic Synthesis” by T.W. Greene and P.G.M. Wuts, John Wiley & Sons, 1999.
When the term "protected" introduces a list of possible protected groups, it is intended that the
term apply to every member of that group. That is, the phrase "protected carboxylic, phosphonic
or phosphoric” is to be interpreted as "protected carboxylic, protected phosphonic or protected
phosphoric." Likewise, the phrase "optionally protected carboxylic, phosphoric or phosphonic"
is to be interpreted as "optionally protected carboxylic, optionally protected phosphonic or
optionally protected phosphoric."”

[00197] The term "substituted” as in "substituted aryl," "substituted alkyl," and the like,
means that in the group in question (i.e., the alkyl, aryl or other group that follows the term), at
least one hydrogen atom bound to a carbon atom is replaced with one or more substituent groups
such as hydroxy (-OH), alkylthio, phosphino, amido (-CON(Ra)(Rg), wherein R4 and Ry are
independently hydrogen, alkyl, or aryl), amino(-N(Ra)(Rp), wherein R4 and Ry are
independently hydrogen, alkyl, or aryl), halo (fluoro, chloro, bromo, or iodo), silyl, nitro (-NO,),
an ether (-ORA wherein R, is alkyl or aryl), an ester (-OC(O)Ra wherein Ry is alkyl or aryl),
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keto (-C(O)RA wherein R, is alkyl or aryl), heterocyclo, and the like. When the term
"substituted" introduces a list of possible substituted groups, it is intended that the term apply to
every member of that group. That is, the phrase "optionally substituted alkyl or aryl" is to be
interpreted as "optionally substituted alkyl or optionally substituted aryl."

[00198] Having described the invention in detail, it will be apparent that modifications
and variations are possible without departing from the scope of the invention defined in the

appended claims.

EXAMPLES
[00199] The following non-limiting examples are provided to further illustrate the

present invention.

Example 1: Sorbitol-loaded, crosslinked (calcium 2-fluoroacrylate)-divinylbenzene-1,7-
octadiene copolymer

[00200] Methyl 2-fluoroacrylate (MeFA) was purchased and was vacuum distilled
before use. Divinylbenzene (DVB) was purchased from Aldrich, technical grade, 80%, mixture
of isomers, and was used as received. 1,7-octadiene (ODE), lauroyl peroxide (LPO), polyvinyl
alcohol (PVA) (typical molecular weight 85,000-146,000, 87-89% hydrolyzed), sodium chloride
(NaCl), sodium phosphate dibasic heptahydrate (Na,HPO4 7H,0) and sodium phosphate
monobasic monohydrate (NaH,PO4-H,O) were purchased from commercial sources and used as
received.

[00201] In an appropriately sized reactor with appropriate stirring and other
equipment, a 90:5:5 weight ratio mixture of organic phase of monomers was prepared by mixing
methyl 2-fluoroacrylate, 1,7-octadiene, and divinylbenzene. One-half part of lauroyl peroxide
was added as an initiator of the polymerization reaction. A stabilizing aqueous phase was
prepared from water, polyvinyl alcohol, phosphates, sodium chloride, and sodium nitrite. The
aqueous and monomer phases were mixed together under nitrogen at atmospheric pressure,
while maintaining the temperature below 30°C. The reaction mixture was gradually heated
while stirring continuously. Once the polymerization reaction has started, the temperature of the
reaction mixture was allowed to rise to a maximum of 95°C.

[00202] After completion of the polymerization reaction, the reaction mixture was
cooled and the aqueous phase was removed. Water was added, the mixture was stirred, and the

solid material was isolated by filtration. The solid was then washed with water to yield a
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crosslinked (methyl 2-fluoroacrylate)-divinylbenzene-1,7-octadiene copolymer. The (methyl 2-
fluoroacrylate)-divinylbenzene- 1,7-octadiene copolymer was hydrolyzed with an excess of
aqueous sodium hydroxide solution at 90 °C for 24 hours to yield (sodium 2-fluoroacrylate)-
divinylbenzene-1,7-octadiene copolymer. After hydrolysis, the solid was filtered and washed
with water. The (sodium 2-fluoroacrylate)-divinylbenzene-1,7-octadiene copolymer was
exposed at room temperature to an excess of aqueous calcium chloride solution to yield
insoluble cross-linked (calcium 2-fluoroacrylate)-divinylbenzene-1,7-octadiene copolymer.

[00203] After the calcium ion exchange, the wet polymer is slurried with 25-30 % w/w
aqueous solution of sorbitol at ambient temperature to yield sorbitol-loaded polymer. Excess
sorbitol was removed by filtration. The resulting polymer was dried at 20-30 °C until the
desired moisture content (10-25 w/w/%) was reached. This provided a sorbitol-loaded,

crosslinked (calcium 2-fluoroacrylate)-divinylbenzene-1,7-octadiene copolymer (5016CaS).

Example 2: Phase II Clinical Study

[00204] Study Design Overview. The study has two 5016CaS treatment periods: a
treatment initiation period for 8 weeks, followed by a long-term maintenance period for an
additional 44 weeks which allows treatment with 5016CaS for up to a total of one year (i.e., 52
weeks). Eligible non-hyperkalemic patients start a run-in period of 1 to 4 weeks in duration
(Cohorts 1 and 2). Eligible hyperkalemic patients start treatment with 5016CaS immediately
(Cohort 3). At the first occurrence of serum potassium (K") > 5.0 — < 6.0 mEq/L, eligible
patients from all three cohorts are assigned to one of two strata according to baseline serum
potassium and received 5016CaS treatment at randomly assigned starting doses ranging from 10
to 40 g/day. The dose amount is based on the amount of the polymer anion plus calcium (e.g.,
on a water and sorbitol free basis). A 10 g dose of polymer anion plus calcium is equivalent to
an 8.4 g dose of the polymer anion. The study duration is up to 62 weeks per patient (including
screening and follow-up procedures) and the study population is approximately 306 patients.
The study variables included change in serum potassium, blood pressure, estimated GFR and
ACR.

[00205] Eligible patients are assigned to one of two 5016CaS treatment strata wherein
Stratum 1 includes patients with serum K > 5.0 — 5.5 mEq/L, these patients are randomized in a
1:1:1 ratio to receive either 10 g/day, 20 g/day, or 30 g/day 5016CaS starting doses within each
study cohort. Stratum 2 includes patients with serum K > 5.5 — < 6.0 mEq/L, these patients are
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randomized in a 1:1:1 ratio to receive 20 g/day, 30 g/day, or 40 g/day 5016CaS starting doses
within each study cohort.

[00206] Patients start 5016CaS treatment at their assigned dose level on the evening of
day 1. They continue taking losartan 100 mg/d (with or without spironolactone 25-50 mg/d) or
pre-study ACEI and/or ARB with spironolactone 25-50 mg/d, (as per their Cohort 1 or 2
assignment), as well as any other protocol-allowed antihypertensive therapy. Patients in Cohort
3 continue their pre-study ACEI and/or ARB.

[00207] Dose and Route of 5016CaS Administration. 5016CaS was taken orally twice
daily in equally divided doses for up to 52 weeks starting on day 1 (the evening dose only).
Patients take 5016CaS twice a day with their regular meals (breakfast and dinner). The
5016CaS dose is adjusted as needed according to the appropriate titration algorithm (treatment
initiation or long-term maintenance) starting on day 3 and up to the week 51 visit. The
minimum allowed dose is 0 g/d (no 5016CaS dispensed) and the maximum dose is 60 g/d.

[00208] Figures 1-5 look at potassium reduction, blood pressure control, eGFR change
and protein urea change by the following patient subtypes: (1) patients with any amount of
protein in the urine (2) patients with microalbuminuria (3) patients with macroalbuminuria and
(4) patients with stage 4 chronic kidney disease (CKD). Figure 1 shows that a serum potassium
reduction was experienced by all of these patient types. Figures 2 and 3 showed blood pressure
reductions and that 5016CaS was as effective in reducing blood pressure in all of the patient
types. Figure 4 shows that there was no significant increase in protein urea levels in any of the
patient types, so 5016CaS effectively stabilized the patient's protein excretion. Figure 5 shows
that renal function appeared to stabilize in all patient types with a potential for improvement in
renal function in patients with stage 4 CKD.

[00209] The study protocol was completed by 182 patients for the analysis following in
this Example 2. A statistically significant number of these patients had an albumin creatinine
ratio (ACR) of > 30 mg/g and others had an ACR of > 300 mg/g and an estimated glomerular
filtration rate (eGFR) of 15 to 44 mL/min/1.73 m” at baseline. For all of these patients, the
patient’s serum potassium concentration decreased from an average of 5.27 mEq/L at baseline to
an average of 4.57 mEq/L at 24 weeks. For patients having an ACR > 30 mg/g, the patient’s
serum potassium concentration decreased from an average of 5.28 mEq/L at baseline to an
average of 4.60 mEq/L at 24 weeks. For patients having an ACR > 300 mg/g, the patient’s
serum potassium concentration decreased from an average of 5.35 mEq/L at baseline to an

average of 4.65 mEq/L at 24 weeks. For patients having an eGFR of 15 to 44 mL/min/1.73 m’,
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the patient’s serum potassium concentration decreased from an average of 5.33 mEq/L at
baseline to an average of 4.59 mEq/L at 24 weeks.

[00210] For patients having an eGFR of 15 to 44 mL/min/1.73 m’, the patient’s eGFR
increased from an average of 32 mL/min/1.73 m” at baseline to an average of 38 mL/min/1.73
m” at 24 weeks. This increase in éGFR for these patients was statistically significant.

[00211] For the patients in all groups and each group separately (e.g., ACR of > 30
mg/g, ACR of > 300 mg/g, eGFR of 15 to 44 mL/min/1.73 m?), the ACR did not significantly
change over the 24 week treatment period.

[00212] For all of these patients, the patient’s systolic blood pressure decreased from an
average of 154 at baseline to an average of 137 at 24 weeks and the patient’s diastolic blood
pressure decreased from an average of 83 at baseline to an average of 74 at 24 wecks. For
patients having an ACR > 30 mg/g, the patient’s systolic blood pressure decreased from an
average of 154 at baseline to an average of 138 at 24 weeks and the patient’s diastolic blood
pressure decreased from an average of 84 at baseline to an average of 74 at 24 wecks. For
patients having an ACR > 300 mg/g, the patient’s systolic blood pressure decreased from an
average of 154 at baseline to an average of 137 at 24 weeks and the patient’s diastolic blood
pressure decreased from an average of 86 at baseline to an average of 73 at 24 wecks. For
patients having an eGFR of 15 to 44 mL/min/1.73 m? the patient’s systolic blood pressure
decreased from an average of 152 at baseline to an average of 135 at 24 weeks and the patient’s
diastolic blood pressure decreased from an average of 82 at baseline to an average of 73 at 24
weeks.

[00213] Figures 6-9 present one year data from a certain cohort of 90 patients with pre-
existing hyperkalemia that were taking a stable dose of a RAAS inhibitor that came into the trial
without a run-in period. These figures show that kidney function (Figure 6) and urinary protein
excretion (Figure 8) appeared to stabilize, with reductions in serum potassium (Figure 7) and
blood pressure (Figure 9). When analyzing the twelve month data for these patients, the
average eGFR was 46 mL/min/1.73 m” at baseline (BL), 49 mL/min/1.73 m” at one month (M1),
51 mL/min/1.73 m” at two months (M2), 49 mL/min/1.73 m? at six months (M6) and 48
mL/min/1.73 m” at twelve months (M12) (Figure 6). The eGFR for these patients did not
significantly change over the twelve month treatment period. These patients also experienced a
significant decrease in serum potassium level. (Figure 7) For example, the average serum
potassium level was 5.3 mEq/L at baseline (BL), 4.5 mEq/L at one month (M1), 4.5 mEq/L at
two months (M2), 4.6 mEq/L at six months (M6), and 4.6 mEq/L at twelve months (M12).
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These patients also had an average urine ACR of 853 mg/g at baseline (BL), 900 mg/g at one
month (M1), 971 mg/g at two months (M2), 930 mg/g at six months (M6), and 802 mg/g at
twelve months (M12). The average systolic blood pressure of these patients was 157 mmHg at
baseline (BL), 138 mmHg at one month (M1), 139 mmHg at two months (M2), 138 mmHg at
six months (M6), and 134 mmHg at twelve months (M12). The average diastolic blood pressure
was 85 mmHg at baseline (BL), 74 mmHg at one month (M1), 73 mmHg at two months (M2),
73 mmHg at six months (M6), and 77 mmHg at twelve months (M12).

[00214] The mean change in serum potassium from baseline to week 4 or first dose
titration, whichever comes first, is presented by stratum in Table 1. To be consistent with the
study protocol, the most recent non-missing measurement of serum potassium was used for
patients who did not titrate before the week 4 visit (last observation carried forward, i.e., LOCF).
5016CaS lowered serum potassium in all dose groups in both strata; the p-values indicate that
the reduction is statistically significantly different from zero. The reference groups in both strata

are the randomized starting doses chosen for the Phase III study.



Table 1. Estimated mean change from baseline in central serum K to week 4 or first dose titration, by randomized starting dose withi

stratum
Stratum 1 Stratum 2
Local serum K >5.0-5.5 mEq/L Local serum K >5.5-<6.0 mEq/L

At week 4 or prior to first titration 5\70:g7/j 5\,0:&’7/? j\;0=g7/§l %v:e;;zél 5\,0:‘%/? 'jvoz‘%/g 4](\70:%/3 0]\‘;:;,[211
Change in serum K" (mEq/L) from
baseline

n? 73 73 72 218 26 27 30 83

Least square mean =+ standard error  -0.35£0.066 -051+0.066 -0.54+£0.066 0.47+0.038 -0.85+0.136 -0.95+0.132 -0.90+£0.127 -0.90+£0.076

95% confidence interval -048,-022 -0.64,-038 -0.67,-041 -054,-039 -1.12,-058 -1.21,-0.68 -1.15,-0.65 -1.05,-0.75

p-value® <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Comparison to reference

Mean difference reference 0.17 0.19 reference 0.097 0.050

95% confidence interval -0.018,035 0.006, 037 -0.28,0.48 -0.32,0.42

p-value® 0.076 0.043 0.61 0.79

Column header counts include all randomized patients who received RLY5016 (intent-to-

treat population) by each randomized starting dose within stratum. Each stratum is

analyzed separately using a parallel lines analysis of covariance (ANCOVA) model where the outcome is change in serum K * from baseline. Each model conta
ins a fixedeffect for randomized starting dose, cohort, and continuous baseline serum K *. Estimates and confidence intervals for each randomized starting dose
gives were generated using linear contrasts across the observed values of the covariates.

a Number of patients in the intent-to-treat population with non-missing baseline serum K " at baseline.

b p-values test the hypothesis that the mean change in serum K * from baseline is 0.

¢ p-

values test the pairwise difference in change in serum K * from baseline between dose groups. Positive values indicate lager reduction from baseline as compare
dto the reference group.

8y
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[00215] 5016CaS lowered serum potassium in all dose groups in both strata regardless
of dose titration beginning as early as Day 3 and stabilizing after approximately Week 2. Most
patients were able to maintain serum potassium before and after dose titration in the range of 4.0
mEq/L to 5.0 mEq/L in all dose groups in both strata.

[00216] The primary outcome, mean change from baseline in serum K (mEq/L) at week
4 or first 5016CaS dose titration analyzed using a parallel lines ANCOVA model, was -
0.47+0.038 (p<0.001) in S1 and -0.90+0.076 (p<<0.001) in S2. Mean K reduction after a median
2 days of treatment was -0.29+0.03 (S1) and -0.55+0.05 mEq/L (S2). Table 2 summarizes the

means and changes from baseline, allowing titration.

Table 2.
Stratum 1 ((S1), BL K>5.0-5.5 mEg/L) Stratum 2 ((S2), BL K>5.5-<6.0 mEq/L)
Baseline Week 4 Week 8 Baseline Week 4 Week 8
(n=217) (n=197) (n=185) (N=84) (n=70) (n=70)
Mean K (SE) 5.15 4.54 4.59 5.64 4.65 4.52
(mEqg/L) (0.02) (0.03) (0.03) (0.04) (0.06) (0.06)
LS Mean change _ -0.61 -0.55 _ -0.97 -1.10
(SE) (mEg/L) (0.03) (0.03) (0.06) (0.06)

[00217] 5016CaS reduced serum K within days of treatment initiation, an effect

sustained over twelve months without significant adverse effects.

Example 3: Analysis of Systolic Blood Pressure from Phase II Clinical Study

[00218] The following section contains results of the repeated measures analyses of
mean systolic blood pressure during the 8-week treatment initiation period of the Phase I1
Clinical Study disclosed in Example 2. Table 3 through Table 6 present the analyses of mean
change from baseline. Tables 3 and 4 present the results for all patients; Tables 5 and 6 present
subsets of the analyses according to hyperkalemia status at screening (Cohort 3).In general,
patients in Stratum 2 (patients with serum K™ > 5.5 — < 6.0 mEq/L) experience smaller mean
decreases in blood pressure than patients in Stratum 1 (patients with serum K™ > 5.0 — 5.5
mEq/L). Patients in Cohort 3, who entered the study hyperkalemic and did not participate in the
run-in phase, contributed to the reduction in mean systolic blood pressure (Tables 5 and 6) .

[00219] For Tables 3-6, column header counts include all randomized patients who
received RLY 5016 (intent-to-treat population) by each randomized starting dose within stratum.
The data were derived from a mixed model for repeated measures where the outcome variable
was a change in systolic blood pressure (SBP) from baseline. Each stratum was analyzed

separately. Each model contained a fixed effect for cohort, randomized starting dose, time
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(visit), continuous baseline SBP, and randomized starting dose by visit interaction. The within-
patient correlation was modeled using heterogeneous Toeplitz structure. Estimates, standard
errors (SE), and confidence intervals for each randomized starting dose were generated using
linear contrasts across the observed values of the covariates. Overall estimates, standard errors,
and confidence intervals across randomized dosing groups assume equal distribution across
dosing groups. The total patients in the analysis, N, were determined by the number of
randomized patients who received RLY 5016, had a baseline measure, and contributed at least

one post-baseline measure to this analysis. Not all patients contributed measures at each visit.
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Table 3. Estimated mean change from baseline in systolic blood pressure by randomized

starting dose, all patients Stratum 1

Stratum 1 - Local serum K+ >5.0-5.5 mEq/L

Change in SBP from 10 g/d 20 g/d 30 g/d Overall
baseline (mmHg) N=74 N=73 N=73 N=220
Patients in analysis, N 74 73 73 220
Day 3, n 70 70 72 212
Least squares mean + SE 93+£1.8 -49+1.8 -10.3+1.8 82+1.0
95% confidence interval -12.8, -5.7 -8.5,-14 -13.9, -6.8 -10.2, -6.1
Week 1, n 72 71 72 215
Least squares mean + SE -11.1+1.9 -8.8+£2.0 -120+1.9 -10.6+1.1
95% confidence interval -14.9,-7.3 -12.6,-4.9 -15.8, -8.2 -12.8, -8.4
Week 2, n 70 70 71 211
Least squares mean + SE -12.4+£2.0 -5.7+£2.0 -13.8+2.0 -10.6+1.1
95% confidence interval -16.3, -8.5 -9.6,-1.8 -17.7,-9.9 -12.9, -8.4
Week 3, n 64 69 71 204
Least squares mean + SE -11.5+£2.1 -7.5+2.0 -12.5+£2.0 -10.5+1.2
95% confidence interval -15.6,-7.4 -11.5,-3.5 -16.4, -8.6 -12.8, -8.2
Week 4, n 65 67 69 201
Least squares mean + SE -13.3+£2.0 -8.0x+2.0 -12.4£2.0 -11.2+£1.1
95% confidence interval -17.2,-9.3 -11.9,-4.1 -16.2, -8.5 -13.5,-9.0
Week 5, n 65 66 67 198
Least squares mean + SE -12.0+2.0 -9.6+£2.0 -13.7+£2.0 -11.8+1.2
95% confidence interval -15.9, -8.0 -13.5,-5.7 -17.7, -9.8 -14.0, -9.5
Week 6, n 65 66 64 195
Least squares mean + SE -13.3+£2.1 -6.9+2.0 -12.8 £2.1 -11.0+1.2
95% confidence interval -17.3,-9.3 -10.9,-2.9 -16.8, -8.7 -13.3, -8.7
Week 7, n 64 64 65 193
Least squares mean + SE -15.6£2.0 95+20 -11.0£2.0 -12.0+1.2
95% confidence interval -19.5,-11.6 -13.6,-5.5 -15.0,-7.0 -14.3,-9.7
Week 8, n 66 64 66 196
Least squares mean + SE -16.3+2.0 -12.0+2.0 -13.8+2.0 -140+1.1

95% confidence interval -20.2,-12.5 -15.9,-8.1 -17.7, -10.0 -16.3, -11.8
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Table 4. Estimated mean change from baseline in systolic blood pressure by randomized
starting dose, all patients Stratum 2

Stratum 2 - Local serum K+ >5.5-<6.0 mEq/L

Change in SBP from 20 g/d 30 g/d 40 g/d Overall
baseline (mmHg) N=26 N=28 N=30 N=84
Patients in analysis, N 26 238 29 83
Day 3, n 26 27 29 82
Least squares mean + SE -7.3+3.5 96+34 -6.6+33 -7.8+2.0
95% confidence interval -14.2,-0.4 -16.3,-2.9 -13.1, -0.08 -11.7,-4.0
Week 1, n 24 28 28 80
Least squares mean + SE -6.2+4.2 -11.5+3.9 -48+39 -7.5+23
95% confidence interval -144,1.9 -19.2,-3.9 -12.5,2.8 -12.1,-3.0
Week 2, n 24 27 26 77
Least squares mean + SE -5.8+4.2 -7.7+£4.0 -3.3+£40 5624
95% confidence interval -14.2,2.5 -15.6,0.2 -11.3,4.6 -10.3, -1.0
Week 3, n 24 25 25 74
Least squares mean + SE -12.0+3.8 -10.0£3.6 -83+3.6 -10.1 £2.1
95% confidence interval -19.4, -4.6 -17.2,-2.9 -15.5,-1.2 -14.3,-5.9
Week 4, n 24 25 24 73
Least squares mean + SE 9.6+3.1 -10.7+£3.0 -3.8+3.0 8. 1+1.7
95% confidence interval -15.7,-3.5 -16.6, -4.9 97,21 -11.5,-4.6
Week 5, n 24 25 23 72
Least squares mean + SE -8.3+3.6 -94+35 -6.0+3.5 -79+2.0
95% confidence interval -15.3,-1.2 -16.2,-2.7 -13.0,0.9 -11.9, -3.9
Week 6, n 24 25 22 71
Least squares mean + SE -7.5+£3.6 -11.4+3.4 -54+£3.6 -8.1£2.0
95% confidence interval -14.5, -0.5 -18.1,-4.6 -12.4,1.6 -12.1, 4.1
Week 7, n 24 25 22 71
Least squares mean + SE -104+34 -84+33 -1.3+34 -6.7+1.9
95% confidence interval -17.1,-3.7 -14.8,-1.9 -8.0,5.4 -10.5,-2.9
Week 8, n 24 26 24 74
Least squares mean + SE -7.8+3.5 -11.0+£34 -1.7+3.5 -6.9+2.0

95% confidence interval -14.8, -0.9 -17.6,-4.4 -8.5,5.1 -10.8, -3.0
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Table 5. Estimated mean change from baseline in systolic blood pressure by randomized
starting dose, patients who were hyperkalemic at screening Stratum 1

Stratum 1 - Local serum K+ >5.0-5.5 mEq/L

Change in SBP from 10 g/d 20 g/d 30 g/d Overall
baseline (mmHg) N=57 N=57 N=56 N=170
Patients in analysis, N 57 57 56 170
Day 3, n 56 56 56 168
Least squares mean + SE 9.8+2.0 -5.6+2.0 -12.5+£2.0 93+12
95% confidence interval -13.8, -5.8 -9.6,-1.6 -16.5, -8.5 -11.6,-7.0
Week 1, n 55 55 55 165
Least squares mean + SE -11.4+22 -99+22 -12.7£2.2 -11.3+1.3
95% confidence interval -15.7,-7.1 -14.2,-5.6 -16.9, -8.4 -13.8, -8.9
Week 2, n 54 54 54 162
Least squares mean + SE -12.3+23 58423 -152+2.3 -11.1+1.3
95% confidence interval -16.8, -7.8 -10.3,-1.3 -19.8,-10.7 -13.7, -8.5
Week 3, n 49 53 54 156
Least squares mean + SE -11.6+2.5 -10.2+2.4 -13.8+24 -119+14
95% confidence interval -16.4, -6.7 -14.9,-5.5 -18.5,-9.1 -14.6, -9.1
Week 4, n 51 52 53 156
Least squares mean + SE -13.4+23 -10.8+2.3 -142+23 -12.8+1.3
95% confidence interval -18.0, -8.8 -15.4,-6.3 -18.7,-9.7 -15.4,-10.2
Week 5, n 50 51 53 154
Least squares mean + SE -11.4+23 -10.5+£2.3 -15.0+2.3 -123+1.3
95% confidence interval -16.0, -6.8 -15.1,-59 -19.5,-10.5 -14.9, -9.7
Week 6, n 50 51 52 153
Least squares mean + SE -123+£22 -6.8+2.2 -15.0£2.2 -11.4+1.3
95% confidence interval -16.6, -7.9 -11.1,-2.5 -19.3,-10.7 -13.8, -8.9
Week 7, n 50 49 52 151
Least squares mean + SE -145+£2.1 9.0=x2.1 -13.2+£2.1 -122+£1.2
95% confidence interval -18.6,-10.3 -13.2,-4.8 -17.3,-9.1 -14.6, -9.8
Week 8, n 51 49 52 152
Least squares mean + SE -16.6+2.2 -13.0£2.3 -149+2.2 -14.8+1.3

95% confidence interval -21.0,-12.3 -17.4, -8.6 -19.2,-10.5 -17.3,-12.3
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Table 6. Estimated mean change from baseline in systolic blood pressure by randomized
starting dose, patients who were hyperkalemic at screening Stratum 2

Stratum 2 - Local serum K >5.5-<6.0 mEq/L

Change in SBP from 20 g/d 30 g/d 40 g/d Overall
baseline (mmHg) N=24 N=24 N=25 N=73
Patients in analysis, N 24 24 24 72
Day 3, n 24 23 24 71
Least squares mean + SE -10.2+3.6 -11.2+3.7 -6.5+3.7 93+2.1
95% confidence interval -17.3,-3.0 -18.5,-3.9 -13.6,0.7 -13.4,-5.1
Week 1, n 22 24 23 69
Least squares mean + SE -84+t44 -13.8+4.3 2.1+£43 -8.1£2.5
95% confidence interval -17.0,0.3 -22.2,-54 -10.7,6.4 -13.0,-3.2
Week 2, n 22 23 21 66
Least squares mean + SE -8.0+4.3 -10.4+4.2 -0.3+£43 -6.2+2.5
95% confidence interval -16.4,0.4 -18.6, -2.1 -8.8,8.2 -11.1,-1.4
Week 3, n 22 21 20 63
Least squares mean + SE -14.1+3.9 -12.8+3.9 -6.7+£4.0 -11.2+2.3
95% confidence interval -21.7,-6.4 -20.5,-5.1 -14.5,1.2 -15.6, -6.7
Week 4, n 22 21 19 62
Least squares mean + SE -12.0+3.2 -13.6+3.2 40+33 99+1.9
95% confidence interval -18.3,-5.8 -19.9,-7.3 -10.6, 2.5 -13.5,-6.2
Week 5, n 22 21 18 61
Least squares mean + SE -10.1+3.7 -129+3.8 -4.1+4.0 9.1+£22
95% confidence interval -17.5, -2.8 -20.3,-5.5 -11.9,3.7 -13.4, -4.7
Week 6, n 22 21 17 60
Least squares mean + SE 9.9+£3.5 -142+3.6 2.1+£38 -8.7+£2.1
95% confidence interval -16.8, -3.0 -21.2,-7.2 -9.6,5.5 -12.9, -4.6
Week 7, n 22 21 17 60
Least squares mean + SE -12.7+£3.5 -11.9+£3.5 1.9+£38 -7.6x+2.1
95% confidence interval -19.5, -5.9 -18.8,-5.0 -5.5,9.4 -11.6, -3.5
Week 8, n 22 22 19 63
Least squares mean + SE -11.4+3.6 -14.4+3.5 -03+38 -8.7+£2.1

95% confidence interval -18.4, -4.4 -21.3,-74 77,71 -12.8, -4.6
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Example 4: Analysis of Diastolic Blood Pressure from Phase II Clinical Study

[00220] This section contains results of the repeated measures analyses of diastolic
blood pressure during the 8-week treatment initiation period of the Phase II Clinical Study
disclosed in Example 2. Table 7 through Table 10 present the analyses of mean change in
diastolic blood pressure from baseline. Tables 7 and 8 present the results for all patients; Tables
9 and 10 present subsets of the analyses according to hyperkalemia status at screening (Cohort
3). Patients in both cohorts and strata experienced modest mean reductions in diastolic blood
pressure.

[00221] For Tables 7-10, column header counts include all randomized patients who
received RLY 5016 (intent-to-treat population) by each randomized starting dose within stratum.
The data were derived from a mixed model for repeated measures where the outcome variable
was a change in diastolic blood pressure (DBP) from baseline. Each stratum was analyzed
separately. Each model contained a fixed effect for cohort, randomized starting dose, time
(visit), continuous baseline DBP, and randomized starting dose by visit interaction. The within-
patient correlation was modeled using heterogeneous Toeplitz structure. Estimates, standard
errors (SE), and confidence intervals for each randomized starting dose were generated using
linear contrasts across the observed values of the covariates. Overall estimates, standard errors,
and confidence intervals across randomized dosing groups assume equal distribution across
dosing groups. The total patients in the analysis, N, were determined by the number of
randomized patients who received RLY 5016, had a baseline measure, and contributed at least

one post-baseline measure to this analysis. Not all patients contributed measures at each visit.
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Table 7. Estimated mean change from baseline in diastolic blood pressure by randomized
starting dose, all patients Stratum 1

Stratum 1 - Local serum K~ >5.0-5.5 mEq/L

Change in DBP from 10 g/d 20 g/d 30 g/d Overall
baseline (mmHg) N=74 N=73 N=73 N=220
Patients in analysis, N 74 73 73 220
Day 3, n 70 70 72 212
Least squares mean + SE 3.8+1.1 3.1+1.1 5.8+1.1 -4.2+0.6
95% confidence interval -6.0, -1.7 -5.2,-1.0 -7.9,-3.7 -5.5,-3.0
Week 1, n 72 71 72 215
Least squares mean + SE -6.0x+1.2 -54+1.2 -70+1.2 -6.1+0.7
95% confidence interval -8.3,-3.7 -7.7,-3.1 -9.3,-4.7 -7.4,-4.8
Week 2, n 70 70 71 211
Least squares mean + SE -6.6+1.3 -6.1+£1.3 -6.1£1.3 -6.3+0.7
95% confidence interval -9.0,-4.1 -8.6, -3.6 -8.6,-3.7 -7.7,-4.8
Week 3, n 64 69 71 204
Least squares mean + SE 5.0+1.2 -6.0x+1.2 -8.0x1.2 -6.3+0.7
95% confidence interval -7.4,-2.5 -8.4,-3.6 -10.4, -5.7 -7.7,-4.9
Week 4, n 65 67 69 201
Least squares mean + SE 5.8+1.2 -6.5+1.2 -8.0x1.2 -6.7+0.7
95% confidence interval -8.1,-3.4 -8.8, 4.1 -10.3,-5.7 -8.1,-5.4
Week 5, n 65 66 67 198
Least squares mean + SE -6.0+1.3 -59+13 -84+13 -6.8+0.7
95% confidence interval -8.6,-3.5 -8.5,-3.4 -10.9, -5.9 -8.2,-5.3
Week 6, n 65 66 64 195
Least squares mean + SE 5.7+1.3 -6.4+1.3 -6.6+13 -6.2+0.8
95% confidence interval -8.3,-3.1 -9.0,-3.8 9.2, -4.0 -7.7,-4.8
Week 7, n 64 64 65 193
Least squares mean + SE -6.3+1.4 -6.0+ 1.4 -6.5+£1.3 -6.3+0.8
95% confidence interval -8.9,-3.6 -8.7,-3.4 9.2, -39 -7.8,-4.8
Week 8, n 66 64 66 196
Least squares mean + SE -7.6+11.4 73114 -6.8£1.4 -7.2+£0.8

95% confidence interval -10.3, -4.9 -10.1, -4.6 9.5, -4.1 -8.8,-5.7
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Table 8. Estimated mean change from baseline in diastolic blood pressure by randomized
starting dose, all patients Stratum 2

Stratum 2 - Local serum K >5.5-<6.0 mEq/L

Change in DBP from 20 g/d 30 g/d 40 g/d Overall
baseline (mmHg) N=26 N=28 N=30 N=84
Patients in analysis, N 26 238 29 83
Day 3, n 26 27 29 82
Least squares mean + SE -1.7£2.0 -39+£20 54+£19 3.7+1.1
95% confidence interval -5.6,2.3 -7.8, -0.08 9.1, -1.7 -5.9,-1.5
Week 1, n 24 28 28 80
Least squares mean + SE -1.4+£2.5 -53+£24 44+£23 3714
95% confidence interval -6.4,3.5 -9.9, 0.7 -9.0,0.2 -6.4,-1.0
Week 2, n 24 27 26 77
Least squares mean + SE -7.2+2.0 -3.0+1.9 55+19 53+1.1
95% confidence interval -11.2,-3.3 -6.8,0.8 9.4 -1.7 -7.5,-3.0
Week 3, n 24 25 25 74
Least squares mean + SE -7.0+2.1 -7.1+2.0 5.9+20 -6.7+1.2
95% confidence interval -11.1, -2.8 -11.1,-3.1 9.9 -1.9 -9.0,-4.3
Week 4, n 24 25 24 73
Least squares mean + SE 1.7+£2.2 -6.3+£22 -1.9+22 53+1.3
95% confidence interval -12.1,-3.3 -10.6, -2.0 -6.2,2.4 -7.8,-2.8
Week 5, n 24 25 23 72
Least squares mean + SE -8.2+1.8 -6.8+£1.8 44 +1.8 -6.5+1.0
95% confidence interval -11.8, -4.7 -10.3,-3.4 -8.0,-0.9 -8.5,-4.5
Week 6, n 24 25 22 71
Least squares mean + SE -7.1+£20 -8.9+£20 -43+£20 -6.8+£1.2
95% confidence interval -11.1, -3.1 -12.8,-5.1 -8.4,-0.3 9.1,-4.5
Week 7, n 24 25 22 71
Least squares mean + SE -7.3+£1.9 9.0+138 34+£19 -6.6 1.1
95% confidence interval -10.9, -3.6 -12.6,-54 -7.1,0.3 -8.7,-4.5
Week 8, n 24 26 24 74
Least squares mean + SE -45+2.1 -7.0£20 -1.8£2.0 44+£1.2

95% confidence interval -8.5,-0.4 -10.9,-3.1 -5.8,2.2 -6.7,-2.1
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Table 9. Estimated mean change from baseline in diastolic blood pressure by randomized
starting dose, patients who were hyperkalemic at screening Stratum 1

Stratum 1 - Local serum K >5.0-5.5 mEq/L

Change in DBP from 10 g/d 20 g/d 30 g/d Overall
baseline (mmHg) N=57 N=57 N=56 N=170
Patients in analysis, N 57 57 56 170
Day 3, n 56 56 56 168
Least squares mean + SE 3.7+1.3 -45+1.3 71+13 -5.1+0.7
95% confidence interval -6.1,-1.2 -7.0, 2.0 -9.6,-4.6 -6.5,-3.7
Week 1, n 55 55 55 165
Least squares mean + SE -5.8+1.3 -6.6+ 1.3 -7.5+13 -6.6 0.8
95% confidence interval -8.4,-3.2 -92,-39 -10.2, 4.9 -8.1,-5.1
Week 2, n 54 54 54 162
Least squares mean + SE 7.1+ 1.5 -74+ 1.5 -6.5+1.5 -7.0+0.9
95% confidence interval -10.0, -4.1 -10.4, -4.5 9.5, -3.6 -8.7,-5.3
Week 3, n 49 53 54 156
Least squares mean + SE S52+£1.5 -74+£14 97+£14 -7.4+£0.8
95% confidence interval -8.1,-2.2 -10.2, -4.5 -12.5, -6.8 -9.0,-5.7
Week 4, n 51 52 53 156
Least squares mean + SE 56114 -85+14 -10.0£1.3 -8.0+0.8
95% confidence interval -8.2,-2.9 -11.2,-59 -12.6,-7.3 -9.6, -6.5
Week 5, n 50 51 53 154
Least squares mean + SE 6.5+ 1.5 -83x1.5 95+14 -8.1+0.8
95% confidence interval -9.4,-3.6 -11.1,-54 -12.3, -6.7 -9.7,-6.4
Week 6, n 50 51 52 153
Least squares mean + SE 5.6x1.5 -7.3+ 1.5 717+ 1.5 -6.8+0.9
95% confidence interval -8.6,-2.6 -10.3,-4.3 -10.7, -4.7 -8.6,-5.1
Week 7, n 50 49 52 151
Least squares mean + SE 5.5+1.6 7.1+ 1.6 717+ 1.5 -6.8+0.9
95% confidence interval -8.6,-2.4 -10.2,-4.0 -10.8, -4.7 -8.5,-5.0
Week 8, n 51 49 52 152
Least squares mean + SE 7.2+ 1.6 -8.1x+1.6 -8.1+1.6 -7.8%+0.9

95% confidence interval -104, -4.1 -11.4,-49 -11.3,-5.0 -9.7,-6.0
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Table 10. Estimated mean change from baseline in diastolic blood pressure by randomized
starting dose, patients who were hyperkalemic at screening Stratum 2

Stratum 2 - Local serum K >5.5-<6.0 mEq/L

Change in DBP from 20 g/d 30 g/d 40 g/d Overall
baseline (mmHg) N=24 N=24 N=25 N=73
Patients in analysis, N 24 24 24 72
Day 3, n 24 23 24 71
Least squares mean + SE -1.6+22 -41+22 -59+22 39+13
95% confidence interval -5.9,2.6 -8.5,0.3 -10.1, -1.6 -6.4,-1.4
Week 1, n 22 24 23 69
Least squares mean + SE -1.5+£2.7 -6.4+£27 -44+£27 41+1.6
95% confidence interval -6.9,3.9 -11.6,-1.2 -9.7,0.9 -7.2,-1.1
Week 2, n 22 23 21 66
Least squares mean + SE -7.7+2.2 -40+22 47+2.2 5.5+1.3
95% confidence interval -12.0,-3.4 -8.3,0.2 -9.0,-0.3 -7.9,-3.0
Week 3, n 22 21 20 63
Least squares mean + SE -7.2+23 -7.6+23 -6.9+23 -7.2+1.3
95% confidence interval -11.7,-2.7 -12.1,-3.1 -11.5,-2.3 9.9, -4.6
Week 4, n 22 21 19 62
Least squares mean + SE -8.0x+24 -6.9+2.5 2.6+26 5.8+1.4
95% confidence interval -12.7,-3.2 -11.7,-2.0 -7.6,2.4 -8.6,-3.0
Week 5, n 22 21 18 61
Least squares mean + SE -8.6+1.9 -7.3+2.0 S5.1+21 7.0+ 1.1
95% confidence interval -12.4, -4.9 -11.2,-3.5 -9.1,-1.0 -9.3,-4.8
Week 6, n 22 21 17 60
Least squares mean + SE -7.6x+2.1 -10.0+£2.2 48+23 -7.5+1.3
95% confidence interval -11.8,-3.4 -14.2,-5.8 -9.3,-0.2 -10.0, -5.0
Week 7, n 22 21 17 60
Least squares mean + SE -7.5+£2.0 94+£21 3.0+£22 -6.6£1.2
95% confidence interval -11.5,-3.5 -13.5,-54 74,14 -9.0,-4.3
Week 8, n 22 22 19 63
Least squares mean + SE -4.8+2.2 -8.6+2.2 21+23 52+1.3
95% confidence interval -9.1,-0.4 -12.9,-4.3 -6.7,2.5 -7.7,-2.6

Example S: Study of Relationship Between Serum Potassium and Serum Aldosterone Levels

[00222] Male, unilaterally nephrectomized, spontaneously hypertensive rats (SHR)
(N=32) were used in the experimental groups in this study. Non-manipulated SHR (N=6) were
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used as a control group. Animals were acclimated on a low Ca®” and Mg”" diet (TD04498) for
two weeks. The diet for the experimental groups was then switched to one supplemented with
spironolactone (0.4% w/w, TD120436) and the drinking water was supplemented with amiloride
(0.05 mM) and quinapril (30 mg/L) for the duration of the study.

[00223] Animals in the control group remained on the TD04498 diet and
unsupplemented water for the duration of the study.

[00224] A baseline blood draw was performed on all animals 16 days later. The animals
were randomized into 4 groups based on baseline serum potassium levels and placed on a

potassium binder treatment regimen as described in the table below:

Group Treatment

1 TD120436 (untreated)
2 TD120436 + 2% potassium binder
3 TD120436 + 4% potassium binder
4 TD120436 + 6% potassium binder
5

| oo| oo| | oo 2

Control

[00225] Blood, feces, and urine were collected 9 and 15 days after the treatment
regimen was started. Proximal and distal gastrointestinal segments were harvested at the end of
the study. Serum, fecal, and urine potassium levels and serum aldosterone levels were
determined at respective time points.

[00226] The serum potassium levels (mmol/L) for the control, untreated, and
experimental groups at baseline, day 9, and day 15 were analyzed. The average serum
potassium reduction levels compared to the untreated group were -9.1% (2% potassium binder),
-18.2% (4% potassium binder), and -20.3% (6% potassium binder) on day 9 and -6.9% (2%
potassium binder), -13.2% (4% potassium binder), and -17.4% (6% potassium binder) on day
15. A significant reduction in serum potassium levels in all groups treated with potassium
binder at day 9 and at the two higher doses on day 15 was observed as compared to the untreated
group. The analysis was performed using a 2-way ANOVA plus Bonferroni post hoc test
(**P<0.01; ***P<0.001 vs. untreated).

[00227] The serum aldosterone levels (pg/mL) for the control, untreated, and
experimental groups at baseline, day 9, and day 15 were also analyzed. The average serum

aldosterone reduction levels compared to the untreated group were -22.7% (2% potassium



WO 2014/058905 PCT/US2013/063921

61

binder), -53.0% (4% potassium binder), and -57.6% (6% potassium binder) on day 9 and -16.6%
(2% potassium binder), -37.9% (4% potassium binder), and -50.3 (6% potassium binder)% on
day 15. A significant reduction in serum aldosterone levels was observed in all groups treated
with potassium binder at day 9 and at the two higher doses on day 15 as compared to the
untreated group. The analysis was performed using a 2-way ANOVA plus Bonferroni post-hoc
test (*P<0.05; **P<0.01; ***P<0.001 vs. untreated).

[00228] There was no difference in the urine potassium excretion levels between all
treatment groups.

[00229] The study showed that a reduction in serum aldosterone was observed with a

reduction in serum potassium.

[00230] When introducing elements of the present invention or the preferred
embodiments(s) thereof, the articles "a", "an", "the" and "said" are intended to mean that there
are one or more of the elements. The terms "comprising”, "including" and "having" are intended
to be inclusive and mean that there may be additional elements other than the listed elements.

[00231] In view of the above, it will be seen that the several objects of the invention
are achieved and other advantageous results attained.

[00232] As various changes could be made in the above methods without departing
from the scope of the invention, it is intended that all matter contained in the above description

and shown in the accompanying figure[s] shall be interpreted as illustrative and not in a limiting

SEnse.
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WHAT IS CLAIMED IS:

1. A method of treating hypertension in a patient in need thereof, the method comprising
administering an effective amount of a potassium-binding agent to the patient suffering from
either hyperkalemia or proteinuria wherein when the potassium-binding agent is a polymer, the
polymer comprises an aliphatic crosslinked cation exchange polymer, the crosslinking agent

comprising 5 mol% to 15 mol% of the polymer.

2. A method of treating hypertension in a patient in need thereof, the method comprising
administering an effective amount of a potassium-binding agent to the patient suffering from
either hyperkalemia or proteinuria wherein when the potassium-binding agent is a polymer, the
polymer comprises a crosslinked cation exchange polymer other than a polystyrene cation

exchange polymer and comprising 5 mol% to 12 mol% crosslinker.

3. The method of claim 1 or 2 wherein the patient suffers from hyperkalemia.

4. The method of any one of claims 1 to 3 wherein the patient suffers from proteinuria.

5. The method of any one of claims 1 to 4 wherein the patient suffers from chronic kidney
disease.

6. The method of any one of claims 1 to 5 wherein the patient is undergoing dialysis.

7. The method of any one of claims 1 to 6 wherein the patient is being treated with an

effective amount of a renin-angiotensin-aldosterone system (RAAS) agent.

8. The method of any one of claims 1 to 7 wherein the crosslinked cation exchange polymer
is in its salt or acid form and is a reaction product of a polymerization mixture comprising
monomers of either (i) Formulae 11 and 22, (ii) Formulae 11 and 33, or (iii) Formulae 11, 22,
and 33, wherein

Formula 11, Formula 22, and Formula 33 are represented by the following structures:
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R4 Arq \ }
= i :
R, F
\ \

Formula 22 Formula 33

Formula 11

and wherein
R, and R, are each independently hydrogen, alkyl, cycloalkyl, or aryl;
Ay is an optionally protected carboxylic, phosphonic, or phosphoric;
X is arylene; and

X is alkylene, an ether moiety, or an amide moiety.
0. The method of claim 8 wherein Ay is a protected carboxylic, phosphonic, or phosphoric.

10. The method of claim 8 or 9 wherein the polymerization mixture further comprises a

polymerization initiator.

11. The method of any one of claims 1 to 7 wherein the crosslinked cation exchange polymer
comprising structural units corresponding to Formulae 1, 2, and 3, wherein

(1) the structural units corresponding to Formula 1 constitute at least about 85 wt.% based
on the total weight of structural units of Formulae 1, 2, and 3 in the polymer, calculated from the
amounts of monomers used in the polymerization reaction, and the weight ratio of the structural
unit corresponding to Formula 2 to the structural unit corresponding to Formula 3 is from about
4:1 to about 1:4, or

(i1) the mole fraction of the structural unit of Formula 1 in the polymer is at least about
0.87 based on the total number of moles of the structural units of Formulae 1, 2, and 3,
calculated from the amounts of monomers used in the polymerization reaction, and the mole
ratio of the structural unit of Formula 2 to the structural unit of Formula 3 is from about 0.2:1 to
about 7:1, and

Formula 1, Formula 2, and Formula 3 correspond to the following structures:
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* X1 XZ
FoA *)\/ *)\/
Formula 1 Formula 2 Formula 3

wherein
R, and R, are independently hydrogen, alkyl, cycloalkyl, or aryl;
A is carboxylic, phosphonic, or phosphoric, in its salt or acid form;
X is arylene;

X, is alkylene, an ether moiety or an amide moiety.

12. The method of claim 11 wherein Formula 1, Formula 2 and Formula 3 correspond to the

following structures:

e N
= |
: * ba
N .
F COy .
Formula 1A Formula 2A Formula 3A
13. The method of any one of claims 8 or 11 wherein X, of Formulae 3 or 33 is either (a) an

ether moiety selected from either -(CHy)4-O-(CHy)e- or -(CH3)4-O-(CH,).-O-(CH,)4. wherein d
and e are independently an integer of 1 through 5, or (b) an amide moiety of the formula
-C(0)-NH-(CH2),-NH-C(O)- wherein p is an integer of 1 through &, or (¢) Formulae 3 or 33 is a

mixture of structural units having the ether moiety and the amide moiety.

14. The method of claim 13 wherein X is the ether moiety, d is an integer from 1 to 2, and e

is an integer from 1 to 3.

15. The method of any one of claims 1 to 7 wherein the potassium-binding agent is a zeolite.



WO 2014/058905 PCT/US2013/063921

65

16. The method of any one of claims 1 to 14, the crosslinked cation exchange polymer being
in the form of substantially spherical particles having a mean diameter of from about 20 um to
about 200 um and less than about 4 volume percent of the particles have a diameter of less than
about 10 pum, and the crosslinked cation exchange polymer having a sediment yield stress of less

than about 4000 Pa, and a swelling ratio of less than 10 grams of water per gram of polymer.

17. The method of any one of claims 1 to 14, the crosslinked cation exchange polymer being
in the form of substantially spherical particles having a mean diameter of less than about 250 um
and less than about 4 volume percent of the particles having a diameter of less than about 10 pm,
and the crosslinked cation exchange polymer having a swelling ratio of less than 10 grams of
water per gram of polymer, and a hydrated and sedimented mass of polymer particles having a
viscosity of less than about 1,000,000 Pa-s, the viscosity being measured at a shear rate of 0.01

1
sec .

18. The method of claims 16 or 17 wherein the mean diameter is from about 25 um to about

150 um.

19. The method of claims 16 or 17 wherein the mean diameter is from about 50 um to about

125 um.

20.  The method of any one of claims 16 to 19 wherein less than about 0.5 volume percent of

the particles have a diameter of less than about 10 um.

21.  The method of any one of claims 16 to 19 wherein less than about 4 volume percent of

the particles have a diameter of less than about 20 um.

22.  The method of any one of claims 16 to 19 wherein less than about 0.5 volume percent of

the particles have a diameter of less than about 20 um.

23. The method of any one of claims 16 to 19 wherein less than about 4 volume percent of

the particles have a diameter of less than about 30 um.
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24, The method of any one of claims 16 to 23 wherein the polymer has a swelling ratio from

about 1 to about 5.

25. The method of any one of claims 16 to 23 wherein the polymer has a swelling ratio from

about 1 to about 3.

26. The method of any one of claims 17 to 25 wherein the sediment yield stress is less than
4000 Pa.

27. The method of any one of claims 16 to 25 wherein the sediment yield stress is less than
3000 Pa.

28. The method of any one of claims 16 to 25 wherein the sediment yield stress is less than
2500 Pa.
29. The method of any one of claims 16 and 18 to 28 wherein a mass of the polymer

particles formed by hydration and sedimentation of the polymer has a viscosity of less than

about 1,000,000 Pa-s, the viscosity being measured at a shear rate of 0.01 sec™’.

30.  The method of claim 29 wherein the sedimented mass of particles has a viscosity of less
than 800,000 Pa-s.

31. The method of claim 29 wherein the sedimented mass of particles has a viscosity of less
than 500,000 Pa-s.

32. The method of any one of claims 16 to 31 wherein the polymer particles in dry form
have a compressibility index of less than about 14, wherein the compressibility index is defined
as 100*(TD-BD)/TD, and BD and TD are the bulk density and tap density, respectively.

33. The method of claim 32 wherein the compressibility index is less than about 10.

34. The method of any one of claims 16 to 33 wherein the particles have an average distance

from peak to valley of a surface feature of less than about 2 um.
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35. The method of any one of claims 1 to 34 wherein the potassium-binding agent comprises

2-fluoroacrylate-divinylbenzene-1,7-octadiene copolymer crosslinked in the salt or acid form.

36. A method of treating hypertension in a patient in need thereof, the method comprising
administering an effective amount of 2-fluoroacrylate-divinylbenzene-1,7-octadiene copolymer

crosslinked in the salt or acid form to the patient.

37. The method of claim 36 wherein the 2-fluoroacrylate-divinylbenzene-1,7-octadiene

copolymer crosslinked in the salt or acid form is administered chronically.

38.  The method of any one of claims 1 to 37 wherein the patient's systolic blood pressure is
reduced by 5, 6, 7, 8 mm Hg or more after 4 weeks of treatment with the potassium-binding
agent or 2-fluoroacrylate-divinylbenzene-1,7-octadiene copolymer crosslinked in the salt or acid
form as compared to the patient's systolic blood pressure before treatment with the potassium-
binding agent or 2-fluoroacrylate-divinylbenzene-1,7-octadiene copolymer crosslinked in the

salt or acid form.

39.  The method of any one of claims 1 to 37 wherein the patient's systolic blood pressure is
reduced by 9, 10, 11, 12, 13, 14, 15, 16, 17 mm Hg or more after 4 wecks of treatment with the
potassium-binding agent or 2-fluoroacrylate-divinylbenzene-1,7-octadiene copolymer
crosslinked in the salt or acid form as compared to the patient's systolic blood pressure before
treatment with the potassium-binding agent or 2-fluoroacrylate-divinylbenzene-1,7-octadiene

copolymer crosslinked in the salt or acid form.

40.  The method of any one of claims 1 to 39 wherein the patient's diastolic blood pressure is
reduced by 2, 3, 4, 5, 6 mm Hg as compared to the patient's diastolic blood pressure before
treatment with the potassium-binding agent or 2-fluoroacrylate-divinylbenzene-1,7-octadiene

copolymer crosslinked in the salt or acid form.

41. The method of any one of claims 1 to 39 wherein the patient's diastolic blood pressure is

reduced by 7, 8,9, 10, 11, 12, 13 mm Hg or more as compared to the patient’s diastolic blood
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pressure before treatment with the potassium-binding agent or 2-fluoroacrylate-divinylbenzene-

1,7-octadiene copolymer crosslinked in the salt or acid form.

42, The method of any one of claims 1 to 41 wherein the patient’s systolic blood pressure is
reduced by at least 6, 7, 8,9, 10, 11, 12, or more percent as compared to the patient's systolic
blood pressure before treatment with the potassium-binding agent or 2-fluoroacrylate-

divinylbenzene-1,7-octadiene copolymer crosslinked in the salt or acid form.

43.  The method of any one of claims 1 to 42 wherein the patient’s diastolic blood pressure is
reduced by at least 8, 9, 10, 11, 12, 13, 14, 15, or more percent as compared to the patient's
diastolic blood pressure before treatment with the potassium-binding agent or 2-fluoroacrylate-

divinylbenzene-1,7-octadiene copolymer crosslinked in the salt or acid form.

44, The method of any one of claims 1 to 43 wherein the patient had a systolic blood
pressure of from 130 mmHg to 200 mm Hg before treatment with the potassium-binding agent

or 2-fluoroacrylate-divinylbenzene-1,7-octadiene copolymer crosslinked in the salt or acid form.

45. The method of any one of claims 1 to 43 wherein the patient had a systolic blood
pressure of from 135 mmHg to 200 mm Hg before treatment with the potassium-binding agent

or 2-fluoroacrylate-divinylbenzene-1,7-octadiene copolymer crosslinked in the salt or acid form.

46. The method of any one of claims 1 to 43 wherein the patient had a systolic blood
pressure of from 140 mmHg to 200 mm Hg before treatment with the potassium-binding agent

or 2-fluoroacrylate-divinylbenzene-1,7-octadiene copolymer crosslinked in the salt or acid form.

47. The method of any one of claims 1 to 43 wherein the patient had a systolic blood
pressure of from 143 mmHg to 200 mm Hg before treatment with the potassium-binding agent

or 2-fluoroacrylate-divinylbenzene-1,7-octadiene copolymer crosslinked in the salt or acid form.

48. The method of any one of claims 1 to 43 wherein the patient had a systolic blood
pressure of from 145 mmHg to 180 mmHg before treatment with the potassium-binding agent or

2-fluoroacrylate-divinylbenzene-1,7-octadiene copolymer crosslinked in the salt or acid form.
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49. The method of any one of claims 1 to 43 wherein the patient had a systolic blood
pressure of from 148 mmHg to 180 mmHg before treatment with the potassium-binding agent or

2-fluoroacrylate-divinylbenzene-1,7-octadiene copolymer crosslinked in the salt or acid form.

50.  The method of any one of claims 1 to 49 wherein the systolic blood pressure of the
patient is maintained below 130 mm Hg over at least 90% of the period of treatment with the
potassium-binding agent or 2-fluoroacrylate-divinylbenzene-1,7-octadiene copolymer

crosslinked in the salt or acid form.

51.  The method of any one of claims 1 to 50 wherein the diastolic blood pressure of the
patient is maintained at below 80 mm Hg over at least 90% of the period of treatment with the
potassium-binding agent or 2-fluoroacrylate-divinylbenzene-1,7-octadiene copolymer

crosslinked in the salt or acid form.

52. The method of any one of claims 1 to 50 wherein the patient is not being treated with an

aldosterone antagonist.

53.  The method of any one of claims 1 to 52 wherein the patient does not have another

condition that causes hypertension.

54.  The method of claim 53 wherein the patient does not have Type 2 diabetes.

55.  The method of claim 53 wherein the patient does not have Class II or Class III heart
failure (HF).

56.  The method of any one of claims 1 to 55 wherein the patient is not being treated with a
heart failure therapy.
57. The method of claim 56 wherein the heart failure therapy is an angiotensin converting

enzyme inhibitor (ACEI), an angiotensin receptor blocker (ARB), a beta blocker (BB), or a

combination thereof.
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58.  The method of any one of claims 1 to 57 wherein the patient is not being treated with an
antihypertensive agent comprising a diuretic, a calcium channel blocker, an alpha blocker, a
nervous system inhibitor, a vasodilator, an angiotensin converting enzyme inhibitor (ACEI), an

angiotensin receptor blocker (ARB), a beta blocker (BB), or a combination thereof.

59.  The method of any one of claims 1, 2, and 4 to 58 wherein the patient is normokalemic.

60. A method of treating hypertension in a chronic kidney disease patient in need thereof, the
patient optionally being treated with an effective amount of a renin-angiotensin-aldosterone
system (RAAS) agent, the method comprising administering an effective amount of a

potassium-binding agent to the patient.

61. A method of treating hypertension in a heart failure patient in need thereof, the patient
optionally being treated with an effective amount of a renin-angiotensin-aldosterone system
(RAAS) agent, the method comprising administering an effective amount of a potassium-

binding agent to the patient.

62. A method of treating hypertension in a type 2 diabetes mellitus patient in need thereof,
the patient optionally being treated with an effective amount of a renin-angiotensin-aldosterone
system (RAAS) agent, the method comprising administering an effective amount of a

potassium-binding agent to the patient.

63.  The method of any one of claims 60 to 62 wherein the potassium-binding agent is 2-

fluoroacrylate-divinylbenzene-1,7-octadiene copolymer crosslinked in the salt or acid form.

64. The method of claim 60 and 63 wherein the patient further suffers from heart failure and
type 2 diabetes mellitus.

65.  The method of any one of claims 61 to 63 wherein the patient further suffers from

chronic kidney disease.

66.  The method of claim 62 or 63 wherein the patient further suffers from heart failure.
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67.  The method of any one of claims 60 to 66 wherein the patient's systolic blood pressure is
reduced by 5, 6, 7, 8 mm Hg as compared to the patient's systolic blood pressure before

treatment with the potassium-binding agent.

68.  The method of any one of claims 60 to 66 wherein the patient's systolic blood pressure is
reduced by 9, 10, 11, 12, 13, 14, 15, 16, 17 mm Hg or more as compared to the patient's systolic

blood pressure before treatment with the potassium-binding agent.

69.  The method of any one of claims 60 to 68 wherein the patient's diastolic blood pressure
is reduced by 2, 3, 4, 5, 6 mm Hg as compared to the patient's diastolic blood pressure before

treatment with the potassium-binding agent.

70.  The method of any one of claims 60 to 68 wherein the patient's diastolic blood pressure
is reduced by 7, 8§, 9, 10, 11, 12, 13 mm Hg or more as compared to the patient's diastolic blood
pressure before treatment with 2-fluoroacrylate-divinylbenzene-1,7-octadiene copolymer

crosslinked in the salt or acid form.

71.  The method of any one of claims 60 to 66 and 68 to 70 wherein the patient’s systolic
blood pressure is reduced by at least 6, 7, &, 9, 10, 11, 12, or more percent as compared to the

patient's systolic blood pressure before treatment with the potassium-binding agent.

72. The method of any one of claims 60 to 68, 70, and 71 wherein the patient’s diastolic
blood pressure is reduced by at least 8, 9, 10, 11, 12, 13, 14, 15, or more percent as compared to
the patient's diastolic blood pressure before treatment with 2-fluoroacrylate-divinylbenzene-1,7-

octadiene copolymer crosslinked in the salt or acid form.

73. A method of treating hyperkalemia in a chronic kidney disease patient in need thereof
optionally being treated with an effective amount of a renin-angiotensin-aldosterone system
(RAAS) agent, the method comprising:

administering an effective amount of a potassium-binding agent to the patient and
observing a decrease in the patient's serum creatinine level as compared to the patient’s serum
creatinine level before treatment with the potassium-binding agent indicating an increase or

stabilization of the patient’s kidney function.
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74. A method of treating hyperkalemia in a chronic kidney disease patient in need thereof
optionally being treated with an effective amount of a renin-angiotensin-aldosterone system
(RAAS) agent, the method comprising:

administering an effective amount of a potassium-binding agent to the patient and
observing an increase in the time to progression of end stage renal disease as compared to a
chronic kidney disease patient optionally treated with a RAAS agent but not treated with the

potassium-binding agent indicating an increase or stabilization of the patient’s kidney function.

75. A method of treating hyperkalemia in a chronic kidney disease patient in need thereof
optionally being treated with an effective amount of a renin-angiotensin-aldosterone system
(RAAS) agent, the method comprising:

administering an effective amount of a potassium-binding agent to the patient and
observing an increase in survival as compared to a chronic kidney disease patient optionally
treated with a RAAS agent but not treated with the potassium-binding agent indicating an

increase or stabilization of the patient’s kidney function.

76. A method of treating hyperkalemia in a chronic kidney disease patient in need thercof
optionally being treated with an effective amount of a renin-angiotensin-aldosterone system
(RAAS) agent, the method comprising:

administering an effective amount of a potassium-binding agent to the patient and
observing an increase or stabilization of estimated glomerular filtration rate (¢GFR) as compared
to the patient's eGFR before treatment with the potassium-binding agent indicating an increase

or stabilization of the patient’s kidney function.

77. A method of treating chronic kidney disease in a patient in need thereof optionally being
treated with an effective amount of a renin-angiotensin-aldosterone system (RAAS) agent, the
method comprising:

administering an effective amount of a potassium-binding agent to the patient to increase
or stabilize the patient’s kidney function by decreasing the patient's serum creatinine level as
compared to the patient’s serum creatinine level before treatment with the potassium-binding

agent.
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78. A method of treating chronic kidney disease in a patient in need thereof optionally being
treated with an effective amount of a renin-angiotensin-aldosterone system (RAAS) agent, the
method comprising:

administering an effective amount of a potassium-binding agent to the patient to increase
or stabilize the patient’s kidney function by increasing the time to progression of end stage renal
disease as compared to a chronic kidney disease patient optionally treated with a RAAS agent

but not treated with the potassium-binding agent.

79. A method of treating chronic kidney disease in a patient in need thereof optionally being
treated with an effective amount of a renin-angiotensin-aldosterone system (RAAS) agent, the
method comprising:

administering an effective amount of a potassium-binding agent to the patient to increase
or stabilize the patient’s kidney function by increasing survival as compared to a chronic kidney
disease patient optionally treated with a RAAS agent but not treated with the potassium-binding

agent.

80. A method of treating chronic kidney disease in a patient in need thereof optionally being
treated with an effective amount of a renin-angiotensin-aldosterone system (RAAS) agent, the
method comprising:

administering an effective amount of a potassium-binding agent to the patient to increase
or stabilize the patient’s kidney function by increasing or stabilizing estimated glomerular
filtration rate (¢GFR) as compared to the patient's eGFR before treatment with the potassium-

binding agent.

8l.  The method of any one of claims 73 to 80 wherein the potassium-binding agent is 2-

fluoroacrylate-divinylbenzene-1,7-octadiene copolymer crosslinked in the salt or acid form.

82.  The method of any one of claims 77 to 80 further comprising treating hyperkalemia in a

patient in need thereof.

83. The method of any one of claims 1 to 82 wherein the treatment period is 1, 2, 4, 6, 8, 12,
16, 20, 24, 28, 32, 36, 40, 44, 48, 52, or more weeks.
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84. The method of any one of claims 1 to 83 wherein the patient has a baseline estimated
glomerular filtration rate (¢GFR) of from about 15 mL/min/1.73 m’ to about 44 mL/min/1.73

m’,

85.  The method of any one of claims 1 to 84 wherein the patient’s eGFR after treatment with
the potassium-binding agent is not significantly different from the patient’s eGFR before

treatment with the potassium-binding agent.

86.  The method of any one of claims 1 to 85 wherein the patient’s eGFR is increased after 2,
3,4, 5, 6 months or more of treatment as compared to the patient’s eGFR before treatment with

the potassium-binding agent.

87. The method of claim 86 wherein the patient’s eGFR after treatment with the potassium-
binding agent increased by at least 4, 5, 6 mL/min/1.73 m’ or more as compared to the patient’s

eGFR before treatment with the potassium-binding agent.

88. The method of any one of claims 1 to 87 wherein the patient’s serum potassium level is
decreased after 1, 2, 3, 4, 5, 6, 7 days or more of treatment as compared to the patient’s serum

potassium level before treatment with the potassium-binding agent.

89.  The method of any one of claims 1 to 88 wherein the patient’s urine albumin:creatinine
ratio (ACR) is not significantly different after 2, 3, 4, 5, 6 months or more of treatment as

compared to the patient’s urine ACR before treatment with the potassium-binding agent.

90.  The method of any one of claims 60 to 89 wherein the patient’s systolic and diastolic
blood pressure is decreased after 1, 2, 3, 4, 5, 6, 7 days or more of treatment as compared to the
patient’s systolic and diastolic blood pressure before treatment with the potassium-binding

agent.

91. The method of claim 90 wherein the patient's systolic blood pressure is reduced by 5, 6,
7, 8 mm Hg or more as compared to the patient's systolic blood pressure before treatment with

the potassium-binding agent.



WO 2014/058905 PCT/US2013/063921

75

92. The method of claim 90 wherein the patient's systolic blood pressure is reduced by 9, 10,
11,12, 13, 14, 15, 16, 17 mm Hg or more as compared to the patient's systolic blood pressure

before treatment with the potassium-binding agent.

93.  The method of any one of claims 90 to 92 wherein the patient's diastolic blood pressure
is reduced by 2, 3, 4, 5, 6 mm Hg as compared to the patient's diastolic blood pressure before

treatment with the potassium-binding agent.

94.  The method of any one of claims 90 or 92 wherein the patient's diastolic blood pressure
is reduced by 7, 8§, 9, 10, 11, 12, 13 mm Hg or more as compared to the patient's diastolic blood

pressure before treatment with the potassium-binding agent.

95. The method of any one of claims 90 and 92 to 94 wherein the patient’s systolic blood
pressure is reduced by at least 6, 7, 8, 9, 10, 11, 12, or more percent as compared to the patient's

systolic blood pressure before treatment with the potassium-binding agent.

96. The method of any one of claims 90 to 92, 94, and 95 wherein the patient’s diastolic
blood pressure is reduced by at least 8, 9, 10, 11, 12, 13, 14, 15, or more percent as compared to

the patient's diastolic blood pressure before treatment with the potassium-binding agent.

97.  The method of any one of claims 1 to 96 wherein the patient’s serum aldosterone level is
decreased after four weeks or more of treatment as compared to the patient’s serum aldosterone

level before treatment with the potassium-binding agent.

98.  The method of any one of claims 1 to 97 wherein the effective amount of the potassium-

binding agent comprises up to a maximum daily dose of 60 grams.

99.  The method of claim 98 wherein the effective amount of the potassium-binding agent

comprises a daily dose of from 10 grams to 60 grams.

100. The method of claim 98 wherein the effective amount of the potassium-binding agent

comprises a daily dose of from 18 grams to 40 grams.
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101. The method of any one of claims 1 to 100 wherein the dose is adjusted to maintain the

patient's serum potassium level in the normal range.

102.  The method of any one of claims 35 to 59, 63 to 72, and 81 to 101 wherein 2-
fluoroacrylate-divinylbenzene-1,7-octadiene copolymer crosslinked in the salt or acid form is in

the salt form.

103.  The method of claim 102 wherein the salt form comprises the sodium, calcium,

magnesium, ammonium, or a combination thereof.

104.  The method of claim 103 wherein the salt form comprises the calcium salt form.

105. The method of any one of claims 102 to 104 wherein the 2-fluoroacrylate-
divinylbenzene-1,7-octadiene copolymer crosslinked in the salt form is stabilized with a linear

polyol.

106. The method of claim 105 wherein the 2-fluoroacrylate-divinylbenzene-1,7-octadiene

copolymer crosslinked in the salt form is stabilized with sorbitol.

107.  The method of any one of claims 1 to 106 wherein the potassium-binding agent or 2-
fluoroacrylate-divinylbenzene-1,7-octadiene copolymer crosslinked in the salt or acid form

exhibits long-term tolerability in the patient.

108. The method of any one of claims 1 to 107 wherein the potassium-binding agent or 2-
fluoroacrylate-divinylbenzene-1,7-octadiene copolymer crosslinked in the salt or acid form

exhibits long-term safety in the patient.

109. The method of any one of claims 1 to 108 wherein the potassium-binding agent or 2-
fluoroacrylate-divinylbenzene-1,7-octadiene copolymer crosslinked in the salt or acid form

exhibits long-term efficacy in the patient.



WO 2014/058905 PCT/US2013/063921

77

110. The method of any one of claims 1 to 109 wherein the potassium-binding agent or 2-
fluoroacrylate-divinylbenzene-1,7-octadiene copolymer crosslinked in the salt or acid form is

administered to the patient daily for more than 8 weeks.

111.  The method of any one of claims 1 to 109 wherein the potassium-binding agent or 2-
fluoroacrylate-divinylbenzene-1,7-octadiene copolymer crosslinked in the salt or acid form is

administered to the patient daily for more than one year.

112.  The method of any one of claims 1 to 51, 53 to 55, and 59 to 111 wherein the patient is
being treated or further treated with an effective amount of a RAAS agent, the RAAS agent
being an angiotensin converting enzyme (ACE) inhibitor, an angiotensin receptor blocker
(ARB), an aldosterone antagonist (AA), an aldosterone synthase inhibitor, or a combination

thereof.

113.  The method of claim 112 wherein the RAAS agent is the ACE inhibitor, the ARB, or a

combination thereof.

114.  The method of claim 112 or 113 wherein the effective amount of the RAAS agent

comprises up to a maximum daily tolerated dose.

115. The method of any one of claims 112 to 114 wherein the RAAS agent comprises
fosinopril, ramipril, captopril, lisinopril, trandolapril, moexipril, quinapril, enalapril, benazepril,
perindopril, eprosartan, olmesartan, losartan, telmisartan, valsartan, candesartan, irbesartan,

azilsartan medoxomil, spironolactone, eplerenone, or a combination thereof.

116. The method of claim 115 wherein the RAAS agent comprises fosinopril and the

maximum daily tolerated dose is 40 mg/day.

117.  The method of claim 115 wherein the RAAS agent comprises ramipril and the maximum

daily tolerated dose is 20 mg/day.

118. The method of claim 115 wherein the RAAS agent comprises captopril and the

maximum daily tolerated dose is 300 mg/day.
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119.  The method of claim 115 wherein the RAAS agent comprises lisinopril and the

maximum daily tolerated dose is 40 mg/day.

120.  The method of claim 115 wherein the RAAS agent comprises trandolapril and the

maximum daily tolerated dose is 4 mg.

121.  The method of claim 115 wherein the RAAS agent comprises moexipril and the

maximum daily tolerated dose is 30 mg/day.

122.  The method of claim 115 wherein the RAAS agent comprises quinapril and the

maximum daily tolerated dose is 80 mg/day.

123.  The method of claim 115 wherein the RAAS agent comprises enalapril and the

maximum daily tolerated dose is 40 mg/day.

124.  The method of claim 115 wherein the RAAS agent comprises benazepril and the

maximum daily tolerated dose is 40 mg/day.

125.  The method of claim 115 wherein the RAAS agent comprises perindopril and the

maximum daily tolerated dose is 8 mg/day.

126.  The method of claim 115 wherein the RAAS agent comprises eprosartan and the

maximum daily tolerated dose is 800 mg/day.

127.  The method of claim 115 wherein the RAAS agent comprises olmesartan and the

maximum daily tolerated dose is 40 mg/day.

128.  The method of claim 115 wherein the RAAS agent comprises losartan and the maximum

daily tolerated dose is 100 mg/day.

129.  The method of claim 115 wherein the RAAS agent comprises telmisartan and the

maximum daily tolerated dose is 80 mg/day.
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130. The method of claim 115 wherein the RAAS agent comprises valsartan and the

maximum daily tolerated dose is 320 mg/day.

131.  The method of claim 115 wherein the RAAS agent comprises candesartan and the

maximum daily tolerated dose is 32 mg/day.

132.  The method of claim 115 wherein the RAAS agent comprises irbesartan and the

maximum daily tolerated dose is 300 mg/day.

133.  The method of claim 115 wherein the RAAS agent comprises azilsartan medoxomil and

the maximum daily tolerated dose is 80 mg/day.

134, The method of claim 115 wherein the RAAS agent comprises spironolactone and the

maximum daily tolerated dose is 200 mg/day.

135.  The method of claim 115 wherein the RAAS agent comprises eplerenone and the

maximum daily tolerated dose is 50 mg/day.

136. The method of any one of claims 1 to 55 and 59 to 135 wherein the patient is further

being treated with an effective amount of a beta-adrenergic blocking agent.

137.  The method of claim 136 wherein the beta-adrenergic blocking agent comprises
betaxolol, bisoprolol, atenolol, metoprolol, nebivolol, metoprolol, esmolol, acebutolol,
propranolol, nadolol, carvedilol, labetalol, sotalol, timolol, carteolol, penbutolol, pindolol, or a

combination thereof.
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60. —FP7EA 75 Z A2 B AT mILE R T7 V5, B B LE A 2 E R
B2 - M Bk R - BEEE RS (RAAS) WRANEIT, Frid 7748 m Bk 8 2 e A 2= 1)
BREE A

61. —PP7EA 75 E 0 J1 528 FH IR T | LR 7775, Brid B Lk A 2 ER
B2 - A Rk ER - BEFEE RS (RAAS) RXFNEYT, Frid 77248 m) frid 28 2 i A 2= 1)
BRZEA T

62. — PhAEA 75 L1 2 BN JROm A8 35 YR YT ML I J7 2, Pk S ARk b F A 3=
'R - I Rk R - BEEIE RS (RAAS) WGNGYT , Frik 77 15 A4 i\ prid 3 i A 8 =
[R5 555

63. MRHE BRI ZLR 60-62 HF AT — T Fridk (9 7572, Horp irid 8 45 5570 2 3 B T X
TR 2- FACTHIRERES - IR HEZE -1, 7- IR R,

64. MRHZ BRI EESR 60 F1 63 Frid (97515, o ik B8 2508 A0 J1 32 v A 2 BUHE R 97 o

65. MR BCRIZER 61-63 FFAT—IURTIA K 7712, Ho At Frid £ 38 0k A 18 1 B s

66. MR BCRIEER 62 B 63 ATk 17515, Hrp Brid 2 i A O J1 320

67. MRHEBURIZLSR 60-66 H AT — T Fridk 19 7512, Horp 5 H BT i 8 45 B AVE 7 2 B B
A B SR TR A L, BT I 25 2 U4 PR PEAIS 5167 .8mm Hg

68. MEHE BRI ZLR 60-66 H AT — T Fradk (19 7512, Horp 55 H BT i 8 45 5 V6 7 2 B B
A A B4 A B, Bk A B4 R PEAIC 9.10,11.12,13,14,15.16 1 7mm Hg B %,

69. MEHEBURIZL R 60-68 HT— T Bk (19 7572, Horp 5 H BT i 8 45 A 76 7 Z B B
A B RET IR A b, BTk 2 98T KR PR 2.3.4.5.6mm Hg.

70. MRYFBCFIEER 60-68 FHAL— AR 1) 75145, Hp 5 2 S8 Y N 22 B 2- 58
RAMIRER — — LR ER -1, 7T- 3¢ R ILRYNG YT Z a0 ik 2 8y sk R AH b, Brad &
FHEF IR FEAC 7.8.9.10.11.12.13mm Hg BLHE £,

71 ARABRBCR) £ 3K 6066 F168-70 FAE— I FTdR (7732, Hoh 5 H Fnid S 4 G797 2

6
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I 0 i o i 2 B 4 R AH B, BT i B8 35 US4 e PR IS 222D 6,708,910, 11,12 B £ 15 4y
tt o

72, MRABRBOR) £ 3K 60-68.70 1 71 FAE— IR (4 7732, Horh 5 8 S ER T U 22 Bk
(1) 2- FARTIBIRER — — LMGHETE —1, 7- ¢ WG IL RGBT 2 A B BTk 3 i 47 5K AR L,
BT ik £ B 47 K R PRI ZE D 8,910, 11,1213, 14,15 BUE Z H 4 L.

73. —PIEA T B PR S O R PR T R IUVEORE 9 5k, Bk R TR A A A E
' & - M Sk R - BRI RS (RAAS) WFANAYT, Frid 544 -

[ i R 3 it A R 8 45 5 ) T 2 21 5 BT B 45 5 VAR T T 2 A i FR
() T 375 JULERF 7K P AH Bl , BT 563 B4 I3 UL /KT BRAR , 3 B ik 56 3 1) B Th Re 3 o sl RS e

TA. — PR BRI PR S 9 B PR YT R IUEE 9 55, B B TR A A A E
' & - M S5k R - BRI R4 (RAAS) WFNARTT, Frid i ik a4 -

[ I £ 25 i A R R 45 A 1) 82 21 5 T 1 i D RAAS SXFRIVE Y7 (E R F Bk 4
A FNAYT B VRS e A L, 2RI S s )3k F A TR) 34, R B BTk SR 3 1 B Th e i
PREFRE o

75. —PEA 7 BRI PR S B PR T R IUVEE Y 55, ik B TR A A A E
e & - M SRR - BRI RS (RAAS) WFNARTT, Frid 7 ik a4 -

[ i £ 35 i A B R 45 6 70 L 82 21 5 AT 1 b RAAS SXGRIVE YT (H R F ik
A FNRTT 8 1 B s B EAH L, AEIE 2R3N, 3R B AT 8 3 1) DI Re B SR B T o

76. — PRI T BRI PR S e R TR T R IUEE Y TV, B R R A A R E
e & - M Rk R - B RS (RAAS) WFANATT, Brid J7 ik -

[F] i S5 38 it A 02 (R 45 5 ) T 52 20 5 FH BT ik B 45 5 FRNE I T 22 i 1 Pk B8 3
(1) eGFR FHLL, fifivHE Nk uEid 28 (eGFR) I KEARE , 38 B Pk J8 38 105 D e 1 s iR

TT. — PR AEA 75 £ 00 3 FIa 7 18 1% B B 77 V%, BTk B AR I A A E R E
% - MR R - BEEE RS (RAAS) WRANGIT, Ik 7704

[ BT R 3t FH RS A 45 4 70 L I 5 B 4 45 B RIVR T Z T I BTid B 3 1Y
I35 WLET K - AH bl FEAR BT I £ 3 1 038 LI 7K ok 3 0 3R e BT i 238 1 & ThiRk .

78. — B E A T E B E PRIV SR R v, TR B I A A A E N E
- IR E - BREE RS RAAS) WRANATT, Frid ke

] T £ 3 e B AR R 45 A 70 LU It 5 4132 A RAAS VAT (H AR F Tk R 45
FUVETT RN PR S o A5 2R LU B N 28R 195 1 33 Fee B[] ke 30 s B Az o il JB 25 1B T R

79. —FREA FEEE PIRIT RS R A TR B I A A ENE
- IR E - BEE RS RAAS) WKANATT, Frid ka4

] T B 3 e A R R 45 A 70 LAl It 54135 A RAAS VAT (ER F Tk B 45
FNETT N2 PR S s 28 2 A LB N A7 3 2 R 3 B B B JR 3 1S Thse

80. —FHE A FBEM B Z FIRITRME'E RN T TRk B F L IEAHARENE
- I EKE - BEE RS RAAS) WKANATT, Frid ka4

[ T F8 3 it FH A A B IR 45 5 70 Al I 5 I B 45 5 FRVR T 2 A IR R 38 T eGFR
FHEC 3 O B 8 Al i N BRI 2 (eGFR) SRIf H Bk 58 Bk Fe 3 1 Th gk o

81. MRHE BRI ZESR 73-80 WAL — T Bk () 77 V2, oo Birad 1 45 5 77 0 2 #h B T X 1)

7
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THER 2- FARTAIAERES - IR HEOK -1, T- & R ILEY.

82. MR ALRNELR 77-80 FAT— TP IR 7715, i A FEE A 75 L0 B3 TP iR T e
e

83. FRIZ B ER 1-82 FAF— T Frik i 77 v%, Ko Frik 697 A8 1.2.4.6.8.12,16,
20.24.28.32.36.40.44.48.52 JH B ¥ % JE #

84. MRAE AR ESR 1-83 WAL — TR 1) 7712, Horb firid 8 3 i FE LR A vH S /N RIS I R
(eGFR) “N%) 15mL/min/1. 73m° & %) 44mL/min/1. 73m >,

85. MRAE A E SR (-84 HAT— TR (1 7718, Horh F TR B 45 & e IT < G I FTid &
F 1 eGFR 5 H T M 45 GG T Z BT AT IR 235 19 eGFR B B ANFH .

86. FRAEAFIEE R 1-85 AL — Tk 19 7732, P 7EiRyT 2.3 4.5 .6 M A BE K Z 5,
5 MR B G6 9T Z A0 BTk i35 1 eGFR AHLE, BTk 35 1 eGFR 380

87. FRAB BRI ESK 86 Frik K77 1%, Horp 5 HI iR B 45 65030 T 2 1l i) BT ik £ 35 1Y) eGFR
FHEE, F TR B4 G697 2 Ja I A S35 1 eGFR 38 N4 /> 4.5.6mL/min/1. 73m’.

88. MRAEANFIEL R 1-87 T — TR (1 7518, i fEiayT 1.2.3.4.5.6.7 R KZ
Ji » 5 PR B 45 G IR YT 2 B R T A B L A KT A L, BT SR 3 I L B KT B
Ko

89. AR AAIEL R 1-88 AT — Tk 1 77v2:, HrPfEiRyT 2.3 456 M HBEK Z /5,
5 TR s & 76T Z T Bk 2 B SR ACR M B, ik R ISR A 8 1 - ULETEL (ACR)
THEAH.

90. FRABEAFIEE R 60-89 AT — TR 515, A E¥RIT 1.2.3.4.5.6. T R K2
J& 5 B R B 45 6 R T 2 B I I B B4 s RN 8 5k H AH BE , Pirads 2838 R Wic 44 He A
&Ik R P

91. MRHRBCREE R 90 Pk i 777%, Horb 5 F P 81 456 7RT6 9T 2 1T 10 Brd 263 Ui 4
JEAHEE, B 2 U4 e PEAIS 5,67 8mmHg BUE £ .

92. FRAEAUFIELR 90 ATk 7775, Horh 5 H Bk B 45 -G 501a TT < BT R BTk 283 iU 4
JEFEEL, BT iR B U4 FE BRI 90100 11.12.13.14.15.16.17mm Hg BLEE £ .

93. FRIEAUHNELK 90-92 FAE— TR ik 77145, Hop 5 H Brid 80 45 650 97 Z BT I B
A B EF TR A B, B 2 B EF 5K R PEAIK 2.3.4.5.6mm Hg.

94. FRAEAUHNELK 90-92 FAE— TR iR 77145, Horp 5 M Brid 8 45 650 97 2 BT I
A A B & K A B, P A B EF KR PEAIK 7.8.9.10.11.12,13mm Hg B £ .

95. FRABEBUFIEI R 90 F1 92-94 FAE—TUFT IR 7775, Horh 5 H Frid 81 45 G500 I T 2 |
(1) I 3 IS A B, BT ad 28 Wi e PR 22 /D 6.7.8.9. 10, 11, 12 B 2 15 43 L

96. HRHEBCH] 23K 90-92.94 F1 95 AFE— Ik (1) 771%, Horh 5 b &5 G672
HI BTk 3 (&7 5k R AH L, Bk 3 87 sk R PR 220 8.9.10.11.12,13. 14,15 BUHE £
A,

97. FRAEAFIELR 1-96 HHAT— Tk 19 773, b feiayT 4 ABCE K 2 )5, 5 R 8
G TNEIT Z W0 B FTIA 83 R LT B [ R ST AH B, B ads 28 38 1 L 75 1% [ Bl 7K~ P A1

98. FRIZHBCHFE SR 1-97 FF— W Fr ik 0 77 7%, Ko Frid ¥ 45 67 A A E RS mik
60g 18 K H &
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99. MR BUFNE SR 98 Frik 17714, Hdh rid S 4 SR A &S 10g-60g T H =

100. ARFEAUFIELK 98 Brik B 7732, Hodr Bk 80 25 5 77 A 24 & 18g-40g 1 H 57
Ho

101 MRIEBCRIEE R 1-100 HAL— TR 1) 7712, oA i 7 Brid 77 & UK BT g i3 (1) 1
TEHKCP4ERRAE IEH VS A

102. FRAEAFIEESR 35-59.63-72 F181-101 FPE— Tk 1) 773, Horp 2 Eh s i e 20
SCHRI 2- ARG IRES — LM -1, 7- ¢ AR R .

103. AR BRI EESR 102 Frk 7732, Hoip ek SR S0EFR80 85 B BB AL A

104. MRIEBCRIESR 103 Frid B 778, Hod Brid $h 1 U E #5485 K.

105. MREZBCRIEER 102-104 AL —TFTIR R 7732, o FH B 2 ol kfa e prid 238
ERBI R 2- FACTHIRERES - 23R -1, 7- 7 AL Y.

106. R4 AR ELSR 105 BTk (97532, Horp A 2408 B ok A ow Arid 2 32 X9 A2 B
2- FARTAMGIREG - MoK —1, 7T- F &I R,

107. RPZBCRIEER 1-106 FAL—IUFTIR 17515, Homh Frid 8 4 65580 2 88 R
SRR 2- FACTHIGERES — — 2328 -1, 7- ¢ IR SL IR Pk g TP R I K 52
PEs

108. MREFBCRIEER 1-107 AL — AR 1) 75125, AR Frid 8 45 6558 2 $h 3% X
IR 2- FAVAIGEREE — = MoK -1, 7- ¢ IR IRYIFE rid B3 PRI K22 4
PEs

109. MREEBCRIEER 1-108 HAL— TR () 75125, A Frid 8 45 55580 2 $h B R X
SEHRI 2- ARG BRER — — CMEER -1, 7- ¢ ML IRME iR 38 h R I KA D3

110. MRIFBCRIEER 1-109 AL TR 1) 77125, Hmh Bk ml Frid 2835 i ] Frid 80 45 &
AR BRI SIS 2- FURTAMGIRES - MR -1, 7T- 3 R RY 8 AL L.

V1L AREEBCRIEER 1-109 FAT— AR 09 7515, Horh K 18] ik 28 35 il F Frid B 25 &
ok 2 R I A SR 2- AR IRES - M FIK -1, 7- IS —E L b,

112 AR BRI EE SR 1-51.53-55 F1 59-111 HATE— T FTIA B 757%, Hor Firid 25 2% 78 5L
BE— 25 1A 2B K RAAS IRFNETT, FIE RAAS RTINSk KEEALEG (ACE) #1177 | ML 5%
SRR ZARFAW ) (ARB) (R [ ERTE LR (AA) B [ Bl B 40 I E L AL A

113, MRIEBCRIEER 112 Frik i 777%, Herp pirik RAAS 45729 ACE #1771 JARB BUHAH 5 o

114, ARFEBUREESR 112 8% 113 Bk (7732, Horip ik RAAS A0 A &6 & ok Hill
2R

115, MPRBCRIEER 112-114 FAE—TFTAR 7775, HAp Bk RAAS Bl & 48 2 B0
B K AR FEE A R R T 22 R B R e TS R L A R DR R i
W) VI BSE YR IE YD B KV S IR DR L JE DUV A B SR YD IR S |
NGNS [ HE R

116. MRIEBCRIEER 115 Frif 7732, Horr firid RAAS A 35 4 2 8 ) H e ok H i 32 57
=N 40mg/ H.

117, MRIEBCRIEESR 115 Frik 7732, Horr firid RAAS 7 25 85 K8 ) Ho e ok H i 32 577
=N 20mg/ Ho
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L18. ARIEAUAZER 115 Prid 177 1%, Ho o Jrid RAAS Bl 8 R F0E A H ik H inf 32511
&4 300mg/ H.
119, ARIEBURZER 115 Prid 575 1%, Ho o Jrid RAAS B0 2 di v A B s K H finf 52571

BN 40mg/ H.

120. ARAEHBCR LR 115 Bk (7732, Ho i Bradk RAAS 5506015 1 22 38 01 HL A oK L i 32 571)
N 4mg.

121, MRIEBCR LR 116 Frid 177325, Hodr Firid RAAS 700 75 5 75 38 0] H oK H i 52 57
=4 30mg/ H.

122, RIEBCR LR 115 Frif 177325, Hoor Firid RAAS A1 75 v T8 ) H oK H i 32 57
=4 80mg/ H.

123, RIEBCRI LR 116 Frif 177325, Hodr Firid RAAS 571 & I8 ) H e oK H i 32 57
=4 40mg/ H.

124, RIEBCRIEER 116 Frif 7732, Hoor firid RAAS A1 2 DUIRE ) H e oK H i 32 57
&4 40mg/ H.

125, RIEBCRIEER 115 Frif 7732, Horr firid RAAS A & 55 Wt 1) Ho e ok H i 32 57
4 8mg/ Ho

126. MRIEBCRIEER 115 Frif 7732, Horr firid RAAS A & Ak v b 38 H ok H i 32 57
=N 800mg/ H-

127, RIEBCRIEESR 115 Frid 7732, Horr firid RAAS 77 & B3 Vb 38 H ok H i 32 7
&4 40mg/ H.

128. MRIZBCRIEER 115 Frid i 7732, Hodr irid RAAS 77140 & &8 B & oK H i 52 71 &
N 100mg/ Ho

129. ARABBCR LK 115 Ik (7732, He b Bradk RAAS 55060 5 B oK vb 38 H oK H i 32 57
&5 80mg/ H .

130. ARYEBUREER 115 Bk (7732, Horp BTk RAAS 56075 40 K H i 32 77 &
N 320mg/ Ho

131 MRIEBCRI LR 115 Frid 77325, Hodr Bk RAAS A& Py b 38 H 5 oK H i 32 57
=4 32mg/ H.

132, RIEBCRI LR 115 Frid 7732, Hodr firid RAAS 57155 e DIYb 38 H ok Hi 32 57
=N 300mg/ H-

133, MRIEBCRIEE R 115 Frid 7732, Hodr Bk RAAS 7740 25 Bl 55 v0 38 i B8 oK F i 52
SN 80mg/ H .

134, MRIEBCRIEER 116 Frif 7732, Hoor firid RAAS A & 22447 18 H e ok H i 32 57
=N 200mg/ H.

135, MRIEBCRIEER 115 Frif 7732, Horr firid RAAS A A &5 5 R R H. 5 oK H i 32 575
&4 50mg/ Ho.

136. ARAEBCR R 1-55 Al 59-135 FAL— IR 7715, Kb ik & e d— P A
XER B - B IR AEFEWIANAIT .

137, MRIZBCRIEESR 136 Frid i 7732, Hod ik B — B b 2R 5E BRI/ 0, 5 fes fth 2R 8 /R

10
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P2 IR Bl B i IR SR FTIS AR AR B R SR FTIE /R S IR R VB T R B RIS IR VN E
IR RYERE i DU IR R AT IR SR R R RIS R S BEAT I 2R S M i R B A

11
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JRTT = L& #0155 058 E AY $8 245 & 7

% BR G

[0001]  AKREHEAE B MAEA FEREF PRI AL HIN) B)7772%, Hd prdk 35T
Vet A E MR (CKD) B 11 BUMEFRIG (T2DM) « AR BRIV R 7E A EE R B AT g
R EITTI, Herp A B AT A A E S R - IS Bk & - BB R 4 (RAAS) (7
1GIT o AR BEE M AEA 75 2R3 HPiG T & IUAE I 7734, A B B3 8 CKD. T2DM
B HIN I HAAAE Gt A A E R &= - I8 R ER - BB RS RAAS) WGNGIT. Frid
7738 m] AL A) B i it FH A A BB 45 AR DA B AR BT BRI R AT/ B B B R
Frid 8835 1B ThEE

[0002] REHE R

[0003] IEHE DR RSN ERFEZCER. TH4AFHRESNE TR T LA E
2, ELHE T (] PR 1 AR R BN I B ) A AN AR A S R AR RV S #e (Palmer,
B.F., N.Engl. J. Med. 2004, 351 :585-92) . £EiX %& K 2 A, B4 [ B AL s AME A 22 B & - 1
BRTRER - EEE R RS (RAAS) , 4% MLk | I &R0 00 100 85 T B8 1) 8 5 41 49 1) B 3 ™ 3 4
Hilo PR IH A O o % A R T BB 13 T A RAAS 081 2 of v L s AR R 97 158 12 5 9
77 ) ER YT RS . JLIE A O AR B T I BTk K 2 AR BRI ) (ARB) 4] &l Vb
1 B8 DL Y 4 () B A5 3 /E ] (Brenner, B.M. %, N. Engl. J. Med. 2001, 345 :861-869 ;de
Zeeuw, D. ZE Kidney Intl. 2004, 65 :2309-2320 ;Miao, Y. Z&, Diabetologia 2010 ;Lewis,
E.J. %%, N.Engl. J. Med. 2001, 345 :851-860 ;Atkins, R. C. %%, Am. J.Kidney Dis. 2005,
45 :281-287) , MM FH X RAAS [ XCEEFRA , 170 ML SE 7K 2 S AL BT 77 (ACET) B ARB JTV4
I [ RS B R (AR RT I B RIER ) B E £8UE SEAE U 77 S 3 B L URE 28 i AR 3
i SE R B T O ML 4 A (Pitt, B. %%, N.Engl. J. Med. 1999, 341 :709-717 ;Pitt, B.,
Molecular&Cellular Endocrinol.2004,217 :53-58 ;Zannad, F. &, European J. Heart
Failure 2010) .

[0004] SR CLIESE RAAS I I AR 28, (HZG 0 i S A AR EL 7 BN i)
NS DRI, B B TR BOE SXOMIILTE ME > 5. OmEq/L [ S ILARE o IXAE HHIZ TR
R DL 9 48] 4 v LS A JR 9 R o 77 5298 5 S Th e e 1) A 3 A 0 HL RS ] A, AR 3K
FE LT RAAS $11 AT ThREUAR (20 A m] A g0 A IEB P AL 35 51 R ST F4F . RAAS #1
il 771751 & 1 452 1 sk 2D 2 0 IR A RAAS FIA 7RI, 2 7 HH L7 8 P S o v BB T A2
W LTI, ML B KT S T e 8B e ds RAAS FITAIFI R a5 . DRI, 75 42 il 28 3 9 J s
FRVRTT (R IUEHE

[0005] K EHAEIA

[0006] A B —J7 /& —F7E A 75 BB E R T | R 777k Bk 77kt A
WA 75 E ) AR I LT s A6 S R Y B AR E 2. FTIA J7 VA e A AE R R
TEYT I [) PR AT 75 2 B AR 3 T L9 B 4 1) A T Y8 L P A S I 25571, I HOJC LKA
25, Wit s/ 1 AN A, BRI E D 3 A H ik E D 6 M H BB kE D 9 M H
KRR A 24 o S0 LA, B 77 V20, 4iF ) £ 35 it FH A7 30 ) 0 45 701 491 2 SR B T X

12
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IAC BRI 2- AR ERES — M3 -1, 7- £ IR IR Y.

[0007] AW 53— J7 Tl A& — MEAT 7 2L 838 iR Ry L K759, Prid 75 iR 45
BT R MUPRE B 1 PRAE K 8 TE T AT BB A ES 57 S PrIR PRES & R R SR, P
R R A R 0T R AT HR B 5 S B R A AN o P ik B A IR 5 BEJR %6 & 15 BE/R % AL
R o

[0008] A B HF— T T e — MEA 7 E 1 IR T R LS R 7%, Bk 77 2 B
A R MUE B L PRE BB TE T A BB A EE S 0. iR B ES & R R St fr
B R EYI SRR LI B 5 BRSNS & T M R S H A 5 R %
2 12 FBEIR % H B o

[0000] by Tyl A& — MEAT 75 2 VL B B TR T R IO TT VA . ik s ARk
HHABENE F - 8RR - BEEE RS RAAS) HNAYT I H AR I i a4 10 3%
Tt P RCE RS A7) (B, 2 sh BRI SR 2- mARTA MR ES - — LAt -1,
7= THEIRRY ) DR P B R LR O IR AR IR RV A

[oot0]  Hf—J5 i A& — MAEAT 75 2L 77 35 B PRI T ML TV ik 5 ARk
HWHABENE F - 8RR - BEEE RS RAAS) WHNAYT I H A I ik 4% 1a) 3%
Tt P RCE RS S0 (B, 2 BRI sk 2- mACTA MR ES - — LA -1,
7= THEIER ) DA Pk S R MR O IS A R R Ve A

[oo11] S —TJF M2 —PFEAT /& 2L 2 UM PR S8 8 R IT RIS I T ik . ik S35 ik
HHABCE NS % - M8 R R - BB RS RAAS) R YT I H A 7 ik a4 1a) 3%
T FA R E RS G0 (B, 2 BRI RSBk A 2- AR MR ES - — LA -1,
7= IEICRY ) VAR Pk 2B 0 MR O SR A IR N

[oo12]  F— Ty A& —MEAT 75 EE A1 PR B A i R BAE 1 77 1, ik BB AR
WA BB B 2 - U KR - B A R S0 (RAAS) BURNGYT . Ik J7 i B 5 1) & 3 i M
ARERWEE ST (B, EHBPRE M HRT 2- BATTMIRE - LMK -1, 7- %
TIEILEY) Lol 5 S A (B, 28BS 2- FAVAMIRET - — 4
MR 1, 7- 3¢ ZIRILRY ) V69T A0 B R LS WUBT KPR b B A A8 3 1 T s LT 7K
TR RS E B 'S TIRE.

[0013] AWM Fy— T A& — P EAT 75 B A1 PR B B iR T mUILEE K 7735, irid
BFEEB A AENE R - I8 XK - BEE RS0 RAAS) WGEIT. Bk Tk
A B FH AT R A G50 (B0, 2 EhBURIE AR SZIR 2- AT IR ES - — 24t
R -1, TS TURSLERY ) DT S ATE ] RAAS SRANVE TR R4 A R TT g S
9 S5 AH LS I 28 AT 9 1) 32 R P ) S 389 56 AR 0 A5 19 Zh R

[0014]  Hf—J5 T2 —PEAT 5 BRI PR B B3 i R IURE K 7 4, Find 8 Rk
WHIARER'E &= - M8 R 7KK - B A R4t (RAAS) BRNATT - Irid 75 A i 3 i
AMERWE S (B, £ HBPRE I HRE 2- AT IRE - LM -1, 7- %
CARRY)) CoE B AR RAAS GG T IH AR AR ES G i T B TR R R A T
FEINAT % 2 ORI SR BORS E RBE (1 hRE

[0015] 3 —TJ5THI A& —PiEAT 7 22 A M PR B S8 TR it R UVRE (R 7 9%, Find 8 ARk
WHIATRCE RS = - MU IR - BEE A R gt (RAAS) BRNATT o Irid 75 Bl i 8 3 it

13
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HRERPEEH (i, 2EHERIE NN ASIRE 2- BACAEIRES - = O -1, 7- 3¢
TIRSLERY) ) LU 5 HAR S AR YT 2 B E S 1K) eGFR AH EL3E R BR E Al T B /N Bk JE
2 (eGFR) KIG R B E B 1S DR,

[o016] 53— 7 & —F7EA 75 S B sy T IR R B I 7715, irid B3 AR i A 2
BMER - MERKR - BEERRS RAAS) VAT Pk Tk m S A S5 E
RS AR (a0, 2 EhERIE B ACER 2- ARG IRES — — L@ EE8 -1, 7- 3 4t
Ry PLdE S A ARG T 2 80 I LI LT 7K P A8 bl R AR A 3 10 35 LR K
PRI R B E R 1S DR .

[0017]  F— 7 &—M7IEA 2R EE TIRITIEME EmMK 7%, irid B & ik A 2%
EMER - MEEKE - BEERS RAAS) WFNEIT. FrdIik s R EEmHa 4E
(RSS-S0 (Bltn, 2 homE R THK 2- FARAERES - I -1, 7- ¢ it
B Vs 5 At A RAAS WFGR T AHR FH AR 45 & A T 12 1 B s 3 AH EL I in 2%
RIS 9 103k R I 1) ke 38 s BlAs e AR 3 1B DR .

[0018] N —F M & —M7EA & B M EE TIRITIR M Em 5k, irid B ik A A &%
EMER - MEEKE - BEERS RAAS) KANGIT. ik InE s R EEmHAa 4E
(KA ES &7 (Blan, 2 homE R ZHK 2- FARARERES - W HK -1, 7- ¢ it
R ) VAT 5 At H RAAS G T AH R AP S G R a T T 18 PR 1 s B HL 3 N 47
T EORIG R ERRE B A E DIEE

[0019]  — 7T & —MEA &2 M EE IR M 5k, Irid B ik A A &%
BEER - MERZKE - BEEERZ RAAS) WANEIT. Ik 7mE s m S E A A E
FEREE A 57 (B, 23 sRE R ACEE 2- FACTHGIRES - MR -1,7- ¥ )%
LY ) D5 LA RNG YT Z W A 1) eGFR AH EL 3G K BR € £ 1H 5 /N ek i 2
(eGFR) kI 5RELFRE B H 1S hRe.

[0020] & H AIFERENG T8 -4 B0 25 W B A5 T SCHa o

[0021] P Kl fjid

[0022] W& 1 NELE A SLiEh 2 th ik 7 29697 6 N A HE AL A& ANEF L (ACR),
ACR = 30 FIT ACR > 300 BAfiit'B/NkJEiE 2 (eGFR) 5y 15-44mL/min/ 1. 73m* () B2 1
SEIO F MIE ML (mEq/L) X T8 I7 T B

[0023] W& 2 NV A SLiEh 2 th Rk 77 9697 6 ™A HEAEMA A EANE L (ACR),
ACR = 30 FI1 ACR > 300 HAG TS /NERIEIEZE (eGFR) 2N 15-44mL/min/1. 73m ) 3 AU 48
J£ (SBP) (mmHg) AHXT-¥& 57 W [ () 1

[0024] W& 3 NV HSLiEH 2 h Rk 77 3697 6 ™A HEAMEM A EANE L (ACR),
ACR = 30 FI1 ACR > 300 HAG TS /NERIEIEZE (eGFR) N 15-44mL/min/1. 73m fl) S B AT 5K
J& (DBP) (mmHg) AHXF ¥y i e 74 1 o

[o025] W& 4 MR SLiEh 2 H Rk 77 23697 6 ™A HEAEMA A EANE L (ACR),
ACR = 30 Il ACR > 300 H.fifiil'5/NERJEE 2 (eGFR) Ay 15—44mL/min/1. 73m i 5 A IR
ACR (mg/g) AHXTT-¥a 7 Wy [ () 1] o

[oo26] & 5 NV A SLiEh 2 Rk T 23697 6 ™A HEAEMA A& ANE L (ACR),
ACR = 30 F11 ACR > 300 H.fi i1 ' /N BR € i & (eGFR) &y 15-44mL/min/1. 73m’ [ £ & K
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eGFR (mL/min/1. 73m") AHXF-TF¥A 77 A 8] F 1 o

[0027] &l 6 Ay HL A T 50 A7 A8 B 80, Il FH AR08 57 & (1) RAAS #1551, R4 3 N A
(run—in period) BHATIIEE, WISLHH] 2 FrikIGIT 12 A K —HEZ [ eGFR FHXT TIRIT
A 0T ] 6-9, it dtd: (BL) 1 MH (MD 24 H (M2) .6 MH (M6) #1124 H
(M12) FIEUR

[0028] W& 7 NHATeATAE R s M A , RS 2 ) &1 RAAS ISR, R SN IHBHT
WIE, SLHER] 2 FridiaIT 12 AN H B9 4 23 0 ML AR o 38 7 I ) 9 1

[0020] & 8 N H A TeAZAER s A , Bl A A 2 ) & 10 RAAS TSR, RE SN IHBHT
W&, WsLFER] 2 FridiaIT 12 N H BB R ACR A T8 7 I A A

[0030] &9 N HEATSeAZAER s A , IR A A 2 ) & 10 RAAS HITHIFR, RE TN HHBHT
I8, WSLHER] 2 FridiaIT 12 4 H 14 s RO R EF 5K s A 6T va 7 I a5 1
[0031]  fRIESZHETT R HGA

[0032] WS PEE R PE R & IUETE A] S EU LM R IT I RORE, B A A O R
FRFE . e MARE I 5 OIS AP BULE R & T 5.0 229 / 7+ (mBa/L) » 1R
MSTRIF 5T R R RIS A K = T BT 5. 5mEq/L, IATTE Hog oy b B &8 o R i A 1)
ABE P ZAE 24h NIEIN 10 o o IUEPE B i 7E 12 PR B B CKD A i I, P 2R
B IE R RE S D52 . MLIF A K B IR E JEHE A4 3. 8mEg/1 & 5. OmEq/L.

[0033] 455 57 AT A B M T G 25 B O PR AR L B K P Be T i AE . AR F
BREE A BB TT N B R R 2 B T B LTS B KT (ER L RIS 7,566,799 5 ) . %
TR FCAE S5, 1075 B0 K P T i {58 1 [ ) 7K S 571 v 0 XL 975 B 7K 1 o 0 Ao 1% (] R 7K ~F P A1
(T. Himathongkam %, J. Clin. Endocrinol. Metab. 1975,41 (1) :153-159) . IXEHI R L& HUE
S, MLTEE Y B/ S R B AR AT 51 R [ B 7K P B EOR ARk o S 4b, HUB i 90 IR S 1
B B3N Al AR IS (He, F. J. %%, Hypertension 2005,45 :571-574) » IO KN, I3F HAE
Il R 1 AR 52 381, 28 I KT PR AR LS PR . B E RIS A R A H £ E AR
SE PR MLIE 1, IX U I P Bk 75 B3 | M A /g I () A, 2 T X e
A R EE BT 23 0 g K KRS, A B4 S SR S PR AR A 2 . R R
JE , TSI I R, BRI R A 2

[0034]  BHE AT LLEL AN, —KHEAFNHEERKEW. SMHHEERE
WP T AR SOk 77 i, A FE S I S -SSR AW S G n] b, 1 i 1
B I R 43 T

[0035]  FHTARSCHTA T AR A B I & S R G & AR BRI R e AR SO
F, RIECKAK” BN FPREELZ) 1.0 BZ) 2.0 HRERITE R . RS bL 2 ks B R 28 1
JF 5 RRL /N PE RS 2 b e P L AT 5 T R A S il B AN e o 1% AL HE
TR E LHRELL A 1. 0 BIERFE SR .

[0036]  FIFAEIRI AT HA L) 1.0.1. 2.1, 4.1. 6. 1. 8 BL 2. 0 (ISP REEL o 247 Hh #L 5F hy
Rk BRI 2 /0 2 AR5 IO R BT WS, Soks n] Sy (5 B R

[0037]  ACHRPHES T A8 A DRURL I T3 B N2 20 wm 222 200 1o 55 2 75 [ & A8 5K
BH B A2 Bk P ELAR N2 20 um B9 200 um, 27 20 pm E4) 150 um, B{Z) 20 um &
2y 125 um e, HEVEHEEREL 35 um 22) 150 um, £ 35 um 224 125 um, 8% 50 um
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B2 125 ume A A ARSUEE AR A 7 AT AN 2k L, AR EA . B,
FEZGI (USP) <429> AFF T s ki Tk

[0038] %A AC R BH S A8 e R A ROk AR B A /T 29 4 (R FR %6 I LR/ T- 29 10 wm (150
R R, NT 2 2468 % B ELAR /N T 29 10 wom BOSURE - 5845 553, /N T4 1 AR R % ) BLAR
AINTFZ) 10 wm FFRL B R, NT 29 0. 5 6T % I BELE/NT 40 10 um PR, 783
BAEOR, Fr @G NN T2 4R F % I B AR/ NT 20 20 wm FOEURE s/NT 29 2 4R % [ B2
/NTZ) 20 wm BIRIRL 5/ NT 20 LR % B AR/ T 20 20 wm 350K s/ NT29 0. 5 6 % 1 E
/NT29 20 wm FIRTRL 5/ N T2 24881 % B /N T4 30 wm MR /T 29 LR % I E
/NT29 30 wm FIRTRL s/ N T2 TARFR % I B /N T4 30 wm MR /T 20 LR % I E
FNT29 40 wm BORIRL ;BN T2 0.5 ARFA % I B/ /T2 40 wm FI50HRL

[0039]  ACHAPHE FAC# B A n] BA H A AT 4y 5 AR F % 1 Frid Bk B/ T2
30 um( B, D(0.05) <30 um), ANEITL) 5 ARF % 1 Frad Sk () B2 K T2 250 nm ( /I,
D(0.05) > 250 um), A% /D2y 50 ARFR % 1) Bk SUki 1Y ELARAE4) 70 222 150 wm JEH A1)
i 53 AT o

[0040] ] DANG AT HKRH & 28 #0 58-G W) B RORL 43 AT HE IR 85 B o R kL 73 AT R85 52 58 SN
(D(0.9)-D(0.1))/D(0.5), HA D (0. 9) J&H A 90 % [ JIUR FY ELAARK T ZAEAIME, D (0. 1) 42
Horb 10 % BOSRL ) BLAAAR T 108 698, 35 H D (0. 5) J& Hirdh 50 % i 0L Y BLA2 & T i 48 1M
50 % IV I ELAAIR T 2B IOEL, P B I WOGHT BHEIAT o B0k 23 A1 1 25 2 18 N 4
0.5 %4 1,%10.5 F£10.95,2] 0.5 F#£)0.90,8(2] 0.5 £ 0. 85, A[{fiH 7] M GEA Niro
IR1F Niro 74 No. A 8d (2005 4 9 HAEIT ), fE ] Malvem Mastersizer W& Hi 7547
[0041]  SZHKRHE 722 # 5R-G Y0 m] B8 HAT 1 o — Bl ARRR 11 S £E 7K & AT UTAR I ARG S 4
10, 000Pa *s Z#] 1, 000, 000Pa *s, %) 10, 000Pa *s F#£] 800, 000Pa *s, %] 10, 000Pa *s F 4]
600, 000Pa * s, %) 10, 000Pa * s %] 500, 000Pa * s, #] 10, 000Pa * s 4] 250, 000Pa * s, B,
% 10, 000Pa » s &%) 150, 000Pa * s, %] 30, 000Pa * s 4] 1, 000, 000Pa * s, ] 30, 000Pa * s
#1500, 000Pa » s, BLZ] 30, 000Pa » s £ 150, 000Pa « s, AR5 EAE 0. 01sec ' B BT
FRIAG . @R A S T BRI IR G (F18 USP<26>) , IR -G 1L
3TCTFULAR 3 K, I HANUTRUR IR A& Wi B0 i S A ) 2 R R S &k . m]
{5 H] Bohlin VOR i A/% ( ] M Malvern Instruments Ltd.,Malvern, U. K. 3518 ) BRZE%L
W, RAPATIR LR (AR B4 15mm, AR B4R 30mm, AR (B [A] PR 1mm) 7EZERFAE 37T°CHY
TR T RN E %I B S AR A BT UIRG

[0042]  AZHKPH B A8 R AW AT GBIl H A £ 150Pa 224 4000Pa. £ 150Pa 2 %) 3000Pa.
#J 150Pa 2 %) 2500Pa. %] 150Pa 222 1500Pa. £ 150Pa ££ 1000Pa. %) 150Pa %] 750Pa B}
2] 150Pa £ %] 500Pa. %) 200Pa £ 2] 4000Pa. 2] 200Pa £ £ 2500Pa. %] 200Pa %] 1000Pa B
2] 200Pa £ 4] 750Pa /K & AU E R, /7. A3 ] Reologica STRESSTECH #iAS4% (7]
M Reologica Instruments AB, Lund, Sweden 345 ) BRZASATE 4 AR A 7 LRI 282007 70
HATBAR RN E CBD, JEIRRL T ) o iXMpim AR B A AT IR LATEAR ( EARER
15mm, T HR B4 30mm, AR F] (B B 1mm) - HRE4ERRAE 37°C T o HBIUIR. /7 M 1Pa 3 N2
10°Pa i A A5 A 1Hz B4 [ 5 4302 AOURR 43 J& 3

[0043]  FH-T 2R 3C ik 77 1A I A K FH & 5 A2 e 3R 6 W 2 8 2 2 e HoAT 2848 16 46 1%
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AR . 2RI — LB B A R SRR A 29 0. 8g/cm’® 8 4 1. 5g/
em’ 4] 0. 82g/cm’E 4] 1. 5g/cm ° 4] 0. 84g/cm’ZE %) 1. 5g/cm ° %] 0. 86g/cm’FE ) 1. 5g/cm °.
210.8g/cm’£4) 1. 2g/cm *BLZ 0. 86g/cm £ 1. 2g/cm *[IHEF B F . HEFN S T SRS
B 1w £ 3t P ) A BRBH B 50 0 RS WA R . a4, AR R A R R B IMA U 2
HEAH R e B ) AR P S S B SR A . FR TR A DN, X P /MR R e A A 2 k31 3 O
M FHEEC /IS R &5 DT ] 42 i A A A T2 o

[0044] 8 F-HR TR U A TRPH B8 58 4 58 -G W ORL4H 1 1k R B R 4 Fa BN E 3 24 15,
Z)3RL) 1443 284 13. 4384 12. 413 BL 11.4)5 B4 15.4)5 B4 13 BZ) 5 &
29 11, W44 208 XN 100% (TD-BD) /TD, HiAr BD F1 TD 43l A3EAR 26 R PR E . T
MAESE ] 3 FRHEA T I EHER S FEAIR S E AT . ok, AR TE N IS 7 8 R
E P TR T S LARE ) 5 S 5 2 T UilE o He s /M R IR ATAT 3R AR 5 i AR
SEE T (ERSEEDEBER R I E M REE ) Z A ZE e RS L4 3% 2
L1 14% L) 3% B4 13% H) 3% B4 12% A 3% BL) 11% .4 3% B4 10% .4 5% B4
14% £ 5% 2L 12% L) 5% B 10% .

[0045] 18, 2RRIER VGG K ESWAMN BIIERRYC. ARERBERY S HEE
FREIFHERCE RS ER T R SRR firt— 2 2R RGP 555
i, 29 90 % B 2 [ SRSV AR R, SERF I £ 95 %6 BT 22 AR AR, SERF I HB 4 97 %
B 2 AR, I BRI 2 98 %6 B 2 R A A AR B R UAL

[oo46] ARFEBWIEMAEEBRZ MNP SR EMMIEKILE T AL | 2497, 585
WM 1 22y 5, HERRIHUNZ) 1| 22 3, 3F H ¥ BARH, A% 1 24y 2.5,

[0047]  AZHKFHIE FZHESVRTEIKLL T 5, /NF L 4, NTF2 3, /NT 4 2.5, BUNT
29 20 WA, UK B RR AE K IR B RSP TINE, 1g e AR A I AS B IR SR i
FITEE . 4% 48 R AW AT — IR UL LIS KIS0, B & P 5E R IK b . ] il 2L
B AEE R AR S YIOSE T G B E A e R A K. i, K EE 1 X RT
100% REWENK -

[o048]  H A A PR IEA AT FH & 52 5G4 8 B A ARG R T 1) K AR BRI 50
R R KAREIE R M H A AE JUANAS FIR AR AL LA A [FURL B FEATLIN 5E fY) 2R T
FRAERMIERIR IR E /N T2 2 um /N T 29 1 um BUNT 25 0. 5 um (3R - JHH , 3R
FRAERIIER Z A R P EE B /N T 20 1 1m,

[0040] A A JLAPEE A, AL I ERARE & HOR, I &R A o RS JE 20 R S0 (1)
&, HimdsehrRm S HEAE 08 M R 2R &4 . iR X B mZ R, WIZR A
TARZE /N, W R T D GIE o 1855 10 RERE S AW Fir I 2 TR0 1) v AR S0 I 2H 1l o 48 4, AT A A
P B AR Al E I ARG R . S RS T B Ak HE g R I 5 ax L AR R R DG
FEACHR 71 R (AFPM) o JEEAE AR T E A LR E RSB AR AR B5
BEAR . 7E 1997 #D. Brune.R. Hellborg.H. J. Whitlow.0. Hunderi. Wiley-VCHZ#%E [{J Surface
Characterization 71, 58 4 & :L. Mattson [ Surface Roughness and Microtopography,
S NTEAN A T IX T V.

[0050] T =4l &, RE I8 flAE R I B 4 X4 B T HRe . A5 1 B R
sTEN R R BR AT AN o SXAE, AT HRAS 2 T AR e L]0 & 2 T 2
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[0051]  AJ4% VT % 77 AR MR AR A2 o 40, # 1 =Momiz Tl & B B e ig i)
RIEAE (a - FAVHIGERES ) WOk, 55— R0 ORISR, HON SRR A = ml 42
S B AT IE R I AT R R D A WA AE KA HR A AL . BB =R TR R S N
U T TR A4 B B B AR PRI B 7K

[0052] I ARE R HRVE 97 I 45 225 77 22 M1 39 m A6 38 M S AR5 0 T4 S 50T FH 1) 22 1k
FHE BBV S » AR I 8t ] B8t 2 e BEfa e A4S A 57k WA 75 22 A
FLBNY) KRB B 7775 R 2 KRR T ) ML BRRE (1) 77 V2%, BT IR B 45 A 7R R A8 TG T IR 7R
MR KA W) IF BARIE NI R A 2L, o Frid A4 2 ARSI X

[0053]  [KIIL, A BHPE Je A0 AT 75 2 (1) AR 3 67 ey 0L B3 o ML A BB e 1) 7 V23, FiTid
TFAFE R B EHAEAERH S EH. BARNE, AR LG FEREE TIRIT &
I AN AR 77 . BARTT & R R BHIEY S AR A /8 00 3 Fria T B A s I e
7515

[0054]  FEARSCHTAT VA, BR4E A7 N 2 S BRI WA H 2- FARAGIREE - —~ 24
W TR -1, 7- F IR,

[0055] YA YT R L B 19 7 v n] LR K A 45 &5 7). S A RIPE R R I K
AN 52 1 K A2 A PR / BT A, 7E 12.16.20.24.28.32.36.40.44.48.52 JE B H £
JEBU Va7 ISR B A2 VE K e A A K AT . W T BRI RO 2 SE 3 R4 4E LS
SEEEAR . Rk, ml A B R H A 4 650 8 B UL hBg H A — L |

[0056]  EAAIM S, 2B RN 2- BAVHGERES - = QM HR -1, 7- 3 M3k
T B RIS 52 P K2 A PEAT / B AT R, 7E 12.16.20.24.28.32.36,
40444852 JE B 2 JE F IR TT BELEE B AT 52 1 K 2 A VEAT I D Rk vy T IR
AR 2 4F 3 AP VA A B AR BE A M, BT (A A A H it 2 SR B SN A BRI 2- R
RIIHIRER - — CMHER -1, 7- 3¢ AL 8is 8 A UL BBk H i s —4E DL Fo.

[0057] ¥ J7 f ML AR s IO B EE PR s D vt ] e 2 AL 48 T 5 B0 5 S R T 2 BT
(1) 25 2 I VA48 F AH L P AR 567 . 8mmHg, Al / BUfE E 3 BU Y 5K 15 5 AR 45 & VBT Z BT
A B ET K A EE PR 2.3.4.5.6mmHg.

[0058] VA JT e ML e AT s IO B SEE PR s T vk At T R B4 T S AR S R YT Z ET
() £ 3 (R0 4 R A FE PR AIG 9010011.12,13.14. 15,16 1 7mmHg BY 56 22, il / BRAT 235 (K 475K
J& 5 R4S A NG T Z B RY E3 (ET 3K R AH L FEAIK 7.8.9.10. 11,12, 13mmHg B E £ .
[0059] VA YT ML e AT LB EE P s T vkt T e R A4 T S AR S S R YT 2 FT
() 5 2 U A L AR 3520 6.7.8.9. 10, 11, 12 % BUH 2 1 4 Lk, Fi / BUff B 143k %
5 MG FNEIT 2 BT n B E AT I AH EE PR 22 2D 8.9.10. 11,12, 13 14 15 BLE L H
paa

[o060] A [a] AR &5 & 5fVa IT 2 AT 4 He s T 130mmHg 578 A 130 % 220mmHg. 135 %
200mmig. 140 % 200mmHg, 145 % 200mmHg B 150 % 180mmHg [ £ 2 jiti FH 40 45 577

[oo61] W] [a] &5 G 7Mva yT 2 WU 4e 15 = T 143mmHg 3G A 143 2 200mmHg BY, 143 %2
180mmHg %) &5 35 Jith FH #4557

[0062] 7 [ & FAR LS A 57703a J7 R A G 22 /0 90 % s, J 3 Ui TR 4E =R 7E 130,135 B-
140mmHg PAF o 754 -4 A 76 T7 0 JE BRI 222 90 % i, S35 I &7 7K He 4E 741 80.85
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% 90mmHg PA T .

[0063] &7 1 ML 4 75 ¥ AT A0 [ 75 288 v L Vi T 19 77 J o £ 3 L 2 TRk SR s i 38 A
/ BT PR I P AT AR A S ), i BB AR A R B R - L ERK
# - EEME RS (RAAS) BFINEIT

[0064] W] [ A A1 1R B s L o0 F7 52 05\ 2 AR PR BROH AH A 19 2 T YR T R L 1) T
%o

[0065] ] fin] A% FH I [l i 425 H V67 (0 AR T A 45 5 7)o e kb, BT I 2B 5 SRk F 2R
WIRTT o

[0066] ¥ )T i ML 9 75 26 mT AL 46 1l B0 5 A s UL 19 575 — PR, 46l a2 ZRO8 PR 9 12
P 1 PO S R E L H A R R A G0 FEnlth, T 2 AR PR, BUE
Teig B (CKD) o

[0067]  YAYT LR VAl BFERTE 11 2880 111 20 77320 (HF) MEFHEHMES S
7o

[0068] ¥ YT iR ML (19 75 V530 Al L& M) AR FH O J3 238y TR IT R BB e A 45 6571, BT id
O FTRE BRI TR N MUE K R AL AL BRI R (ACED) (L& 255K 3R 32 AR FE W77 (ARB) « B FH
W7 (BB) LA A

[0069] 432 A K BHVRIT J7 1A A AN 75 2 A5 R PR ) 85 8 TE BRI ). o BELBT 7).
PR ZRGu A7) US4 5K ) M8 B9k R AR 4 751 (ACET) | IfL /8 'S5 5k 25 52 44 BHL I 571
(ARB) . B BEW7 (BB) BRI ZHA 4T I 7RG YT

[0070] A fi] oL s T ) A6 e FH AR R B R T R LR R 77 o U HS TR IR A8 3 1 LY B K
M 3. 5-5. 0mEq/L.

[0071] AR EHWE S AEA 75 LRI PR 1S s 3 TRy T s ML RE (1) 77745, Bt B 3 A2k b 1
HMEEE - SRR - B RS RAAS) RFNAETT « Tl 771538 % 38 4 ik 22
it A S E G R AV UG Insds e B 1S Di6e.

[0072]  ARKREHW M AEA 75 LW G PRI TR B 775, Bk B et A 8 &S
# - ME Rk R - B RS (RAAS) WANGIT . Frid 77 128 B A0 4 7] BT o 283 e FH A 4%
=LA RAY LG InER e B3 'S Dige.

[0073]  FEVRIT BRI TTIET, AAEE TP 7 20, Homh Bk 77 v o ot 5 AR 4 & A
J7 2 BB P LTS DLET A AR b, FRAR AR 3 A LB ILET K s 5AEIEH A RAAS 51V 97
2R HVB 45 SR TT 102 PR 9 2R 3 AH L, 3N 2R3 S s 133t F s 1] 5 5T Hb A RAAS
BAANEITER 45 A NG 7 e MRS A L, BN 3E 28 A/ Bl R4S 570G
T Z BT H ST 1Y) eGFR AH B, 3G INEAR 2 Al v B /N BskyEat 28 (eGFR) , IR I H A 35 B Dy Re It
PR .

[0074] ST B X E8yA 97 77 2%, AR VR T R R L AE 12 12 B s 24 R I B S 1)
TEME, HE AR NS G REW.

[0075] X TARSCHTARNGIT T7iEm &, 4 G R EW ] N E F X5 .

[0076] X T ASCHrARIIRIT IIE S, M4 G K AW MR H B 7 RS
Mo

[0077] X} TARICHR KNGS A S, 4G R A Y n] 8 BRI I AZIRET 2- 3
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M IRER — — OMEER -1, 7- 3 3L R

[0078] X} T ARSIk (RIVGIT TTI5 1M 5, B 45 6 70 ] A Tek PR Ak B I B 1

[0079]  Xf T ASCHTIARIGIT TTiEM &, B4 G N Nay, 14ZrSis 0,0 1y * 2. T1H,0.

[0080]  fnsLjiafs 2 vk, /EA 3/4 IS MEE i (CKD) (Y 2 UM PR (T2DM) A8 35 rh gk
ITHY 1T BRIG PRI e 38 . B B I RAAS FIHIFGETT , 71 H4) 40 % K B I8 O 77
ol (HF) o FFH., 2 i IS AEA RN 8] 2 MR A8 40 358 8 J R ISR 2E B L 71 =
G 9T, AN e 2 Eh B Y 2R SC R 2—- AT IR BRI — = AR -1, 7- 3¢ MR35
MR BAERIGRE. 5350, A 44 JAKIHZ VK B, DB SRR 2
IR ER I I AT BRI 2- BANTA G IRES — 2R EER -1, 7- F S ILEMN | FEr et
. HA 4. 3-5. 0mEq/L (IR MG K 7K PR EF NN T, 76 IR A AR 48 =5 2 452
BAPRICHIE R &P/ BN iR 6718 . 7EFELR E KK > 5. OmEq/L {235 R
ZFNHSHEAT R (B 6-9 FR T R A EH P —HEE ) . ARIT S AE
(I K'> 5. 0mEq/L) , AR5 B K B IE L G2 B I 5 i =18 13FE /e 11 (KDOQT, 2004) 2%
T+ ACET/ARB 57| 72 56 11 iy LB RE A IS B0 73 A s B0 S, BB Z4A (JZ4H 1 =1iF
K> 5.0-5. 5mEq/L ;24 2 =1f17% K "> 5. 5- < 6. OmEq/L)

[0081] 1% IT JHAH AL EIC T IRYT IR EEm N 9.5 M H I 306 432 1E . rd %
W 5 kT, 266 4523 F 8 JE e ik, 226 452 1R 6 JE N 197 &% R FEHE —E K.
[0082]  HEATJLUIREEMEL. AFImM B, A ELN St BEEWN 182 L BEENHE
A ULET L (ACR) = 30mg/g, & [ ACR > 300mg/g H.Aifi i+ ' /N ERJETE Z (eGFR) Ky
15-44mL/min/1. 73m’. QI 1 Bron, 5T Fr A X L8 J 38 &, 75 24 J& IF 28 38 1) AL 375 4o
MIEZE S35 5. 2TmEq/L B2 4. 5TmEq/L. % T ACR = 30mg/g [ EE M & , 7 24 Ji
I 26 5 1) ALV A B MR 2 () 5134 5. 28mEq/L 2135 4. 60mEq/L. XJ-T ACR > 300mg/g
() AT E, AE 24 JE I 2R B HLTE AR AR Z ()11 5. 35mEq/L [ 2°1-34 4. 65mEq/L.
$FF eGFR A 15-44ml/min/1. 73m* [ & 1T 5 » 75 24 J& I 83 100 ML B JE AR 28 (1) - 3
5. 33mEq/L P& 4. 59mEq/L.

[0083]  WIEE 2 7w, X T HrAA X L A 35 1M & 5 £E 24 J& i 35 U4 1 R 28 113 154
P ¥ 35 137 00T ACR = 30mg/g WIEF M S, 78 24 JEI I 25 US4 e IR ZR 1R °F- 35 154
Pt 211357 138 4T ACR > 300mg/g IR 5 , 78 24 JE I 35 4 e IR ZR 1)1 154
B 25351 137 53 H X T eGFR 24 15-44ml./min/ 1. 73m’ [ B34 10 5, 70 24 JE i 83 i 4
MEEZRIK T35 152 2125 135,

[0084] G 3 Firom, X T A IX L B S, £ 24 JA I E3E 87 7k e I ER 261K - 35 83 [
B35 74 00T ACR = 30mg/g MR T, 78 24 J& N 3 473K Ik MR ZR 1K ~1-35) 84 [
38 T4 5T ACR > 300mg/g WA & , 7 24 JE I 3 B0 &7 7k e MERZR 1135 86 B 2
81 73 531 BT eGFR 4 15-44mL/min/ 1. 73m’ (W& M S , 76 24 AR 8 875K 5 M I
125 82 RIS 73,

[o085]  tWE 4 Fraw, 43 BIAT B F AN B3 S (640, ACR = 30mg/g, ACR >
300mg/g, eGFR Ay 15-44mL/min/1. 73m’) , 7 24 JEVAIT )5 ACR £ 2.2 24k,

[0086]  f&] 5 il 7~, X7 T eGFR N 15-44mL/min/ 1. 73m’* () R 1M & , 76 24 JE B 82 3% 1f) eGER
MIELE A 32mL/min/ 1. 73m* 8 H0 35 38mL/min/1. 73m >, % TiX 26 517 = eGFR [
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XA INEA Gt B E

[0087] i L firid, &l 6-9 7- 1 oKk B BAT Pl Jo A7 76 1 s ILEAE , i A 8 51 & Y RAAS 41
77, RS NHBAT I A2 — A A iEUE . il 6 s, IR In/EIX L6 8 2 th Fi0RE ) TR
B, FELR X B 8 2 ¥ oGER 3848y 46mL/min/ 1. 73m B R IR HERS R N M. 2 BIELR Y,
FE—M LA &, eGFR AULTAE—4E I Ko anEl 7 o, 48 12 A H X 28 £ 3% 1 175
K EE M FEZR R 5. 3mEq/L I R FEARBNEFIEH (3] 4. 6mEq/L) . WA 8 iR, X
e 58 AE LA R ACR ~F- 2511 2y 853mg/g, 5 M AEATATT I [A) s () JR ACR ~F-I{E T B A
[Flo a9 Fro, X8 83 4 He P 5B AN 15TmmHg P 3 134mmHg 113X £4 £ 2 {1 &7 5K s
XA A 85mmHg P2 77mmHg o

[o088]  mI MR FTEE RBEAT i Ah O EE . 55—, AR MLIG M & 1k 8 Eh BT I ZZ R )
2- WA IR IR — — SRR -1, 7- 2 IR LRMIRI DI 3R o X 304 44 32X FH AT )
8 JEVR YT IR HAR I T dr o ML TE P NEE 2R B 5E 8 T T &, £ 2 P LT
HEEH (Z4H 2 . M7E K> 5.5 £<6.0mEq/L) K TREERBCHZXE T ILFEHR T
EA (FEA 1 A7E K> 5.0 2 5. 5mEq/L) P (49 -0. 90mEq/L 5 —0. 47mEq/L)
FEVRIT 5 — A A LG B P B 4 A o 5, JEAL ) RAAS 4151 G ST ABh P AN g e 2 Eh B
TEIRH SRR 2- AN IRER - — OMHEE -1, 7- ¢ IRILERMN IR 5=, BHER
TE R ACHRI 2- FARTRMGEIREE — = CJA IR -1, 7- 3 LR D 5 4 m B ok
[0089]  HHLE & RA YW i B 2 /D — Mg BN 2 b — R AR BRI S AR &
Yy, Bvidk SRS A B 5 5 A EGR AT T R s , 491 B ie P R R :  J
PR R B L O A & RS, T AR RSV IR R & T AL
[RAEZE pH( 0, 29 pH 6.5) T e T4 75% IF HARN ML &R & T4 0. 6mEq/g, B
Hu T4 0. 8mEq/g I H A2 FH AR & T2 1. OmEq/ g0 189, FR B AL AE 45 i i) A 22
pH (B, Z3 pH 6.5) "N T4 80% , SAF R T4 90% , I H A Rpoi i 94 100% .
[0090] ik SRR GW A & A — ML BRI BT, ik SRR S LA
HEAR FKE SR e 20 A Jf B4 5 A B AR B il = A B e R LR TiX
LRSS S R SRR MRS /) BT, Horp AR M I B 5 R st 5 ) — S5 40 B o B R T
I

[0001] K 1 :[HE T CHEEM T L] - MM RE SR E

[0092]
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CN 104822383 A W M P 11/40 7
‘ pH3TF FpH3
BERE BEwEFE ﬁa}‘;}g;ﬁ" EPHETI  pgy LpH 6T
.5 ik MEHNSH BUEE HNEE
x’“jSiﬂa_ 71 14.1 0.05 3s 0.70 493
B S
F o
‘/1;0' 87 11.49 02 095 23 10.92
rgf—ﬁ 53 189 025 05 472 943
g
R
PLo
‘,x~—¥~* 475 21.1 0.25 05 526 10.53
wﬁf
q 57 175 N 5 175 R77
o S
3 35
,,/—ko_ 107 9.3 I i 935 9.35
8 | , 75
=50 93 10 i i 10.75 10.7
.
(]
w 0-
. gg 63 159 0 04 0 6.35
" NH 125 % 1 1 % 3
183 55 i i S45 546
O*z={}
o
¥ &7 i149 A K (.14 6,89
d .

RIRHES 52 R e A UL M e E R o
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CHo)z _(—(CHz)x s R >
. |

(CH)y

7~ I
& '_Z N
Z/é\s//J =, Rf// \\Rs

[0095] At ROASEEA RAEEL Z, RN Z 8L -CH(Z) 5, BAS Z M7 HA SOH B POH, x
M 283, H y N0 L, n %) 50 BEEOK, EARRIM n %) 100 BUE 2, B2 R H n
N 200 BUE K, FF HasRElH n %) 500 B K
[0096] W] HH 43 ) T AL 771 0 =S ARAR / B & 0 BB B8 A AR 91 o PO AL B G 3R &
Yok AR AT AR IR R E AL (BRI Z = SOH B ) SUmkmifet (BRI Z = POHAY ) AWM.
WL L6 2L T B pH T, BRI B YE T 1] 5 B E ¥, (B S e
[0097] & A HIBEERER B AR FE IR IR 20 G . 0L -1, 1- RUBS AR G DA K BB AR IR G . 3
RO ERERER ) MEEE LT -1, 1- BRI ST EY . XL AR & TTIRAE AR A
S5 P JE
[0098] {1 b B 5 BRHE F) 0 BH 5 1 A8 40 465 1) PR T RN B R B 0 A B, T RS R B 1 A8 Bk
FHES 7R a1 BV IPAR ARG R 2 s SRR A
[0099] K 2 ACHKAYE S ML
[0100]

w5 e >

b
3
o
et

0

X-V-1 T 2R 3% 75 i B P /\Enwﬂjl\f 168.2
H

[0101]
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CON 104822383 A OB B 13/40

- - b 8 - : N el mM. Moy ”. *m.,ﬁx' g e .
T H A B ) A B ) o H 1
1 Jz 12 - i pg oo H O
xya TeN-RR l;ﬂ; PN NN 2N 254.33
2 i 5
g o
NN -3 T kB 2Bk 0 iy It
X-V-4 ( ;&)i;ﬂzz ,;xg/\[r“wﬁ)k/?,wf? 324.38
- J 9. @ o
il a8 MO
v
X-V-6 oM SRR, ’{,}—3—/ 118.15
i 4
X-V-7 NN- B F 230 & W Bl e /\"/ 154.17
L} Q2
ECH & A B ?/‘;\/a 92.52
DVB UM AR 130.2
ODE 1,7-%F =% 110.2
HDE 1,5-8 = 82.15

[0102]  AJ Fy AU B AR N 53R 3R A W0RORE (¥ P 5 W B 1 o 30 % 52 8 e 15 S8 0BG
(R EEE o BT, AR AR U T B S JBEVE SR A, 5 S IR NI, A K LU 3 BEAIR, T K
bl H Tl SR &

[0103] 5NN I A S R P i) AR RIS IGH (10 2 & v, TG SRR S S BRI ) &
AL 3 EHE% -15 EEXKVEHA, WA 5 &% -15 EE X HEHAIFHEEE
HAAAE 8 HE % -12 HE % HNEH A PG ER 2 BRI —MEcR &
[0104]  ZZHKRH &+ 2 2 5 AW IE AT 4045 pKa PEAREEF, OLIE A7 T FR S FHUT, P2 3% 76 1% A
) a BB A7 BRBOEFBUCE . W F A B 5 IR o BRIEFHE. EH,
M r - BRARIE O F 5t (TBEE IBR AL PR AL B Jil o SEICIE 3, MR Pl BRA QI DA e S 1o B
e, W LR EDNRUT H S IRAER) o BRIEFAHIE. IRENRIR PR  BHREL A &
[ot05] M EHFH LR AGWIH o - FACAM IR S RIRECHRET RG24, M
TACH) ARG o - AT IRES N R SR IR, S fliz o - ANAM IR EG. XM &
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CON 104822383 A OB B 14/40 T

] 2 Mg 2 4%, I, Gassen 2%, J.Fluorine Chemistry,55, (1991)149-162, KF
Pittman, C.U., M. Ueda Z& (1980)Macromolecules 13(5) :1031-1036., HXE ST RSTE
WRAEY) (Bogachev 25, Zhurnal Organisheskoi Khimii, 1986,22(12),2578-83 o & fLIk
AT A (R LR 5, 112, 993) il M LR, EP 415214 43 T o - AR IRIR
BE B A =X

[o106]  F4b, BEE G R GV LLE 2 S BURE N S 2- AT A BR IR — — O A
=1, 7= RS R R i, 23R B S 2- AR M RS - — 2 -1,
T-F CIHEIERME SR B ES B B ik, SRR E S S
o

[0107] 54k, P B2 i K E 2 3 NS 2- S\ HERES - — M
I 1, T IR R, A AR EET T 10 EEXEL 40 EEXNHH
2 e BRI ACE 2- FAATMERES - AR -1, 7- 2 IR,
[0108] %A AR R EWEME, MEHEEREY (B, 2RI 2- FAQ
PR ERES — — MR -1, 7- 5 ALY ) WA iinE st 2 o, JF s s &4
EVIREEET, 410 EE%E4 40 EE % NEEZ T,

[o109] B % £ ol N ERERE (B, EREMEE ) . BEREFERILIEHIE B D-(+) hifrpE
B R H I 2R MR . D- H B MRS R L D— (LAY RE I KPR AR B LR
B 20 A ORI LR S S L2 A, SEAL IR HLIE B D (+) A0 MBS AR pE B  H i 22
ZFWERE . D- H EEWERE ZTEEE . D— (L AURERE AR RE S A G, I B A itk B AHE B L (L
ApEnE S G

[o110]  fLidktth, #ASYH S EET, Frid2iMAGMES L) 16 HE % £4) 35 EE %N
T 2 JuRE o FEAH R EAEAERT AT, 5 A EHE 2 B H e AH R G b, % BB
% JUIE P ] 2 DAY/ A7 I 90 M BH S S SR A M R R T

01111 54h, ML & RAMT A S BA MU 4R AR 1.2 51 3 [ B2 B

BFLHREY

[0112]
e KON N7
f n ®
P
*
X

& 1 X2
. N
FooA *k\%i‘(i * p
E | A2 A 3

[0113]  Hirfr R AT R JSZIIE A bk RGeS BT 2 (A O 2 HEEBURIE IR IR AL |
AR e BRI A 5 X, DI 55 Jk 5 X, O U pre i TR 20 BRI RS o, IR A IN B R SR G P
(i) A RN AZ R L 28 5, m AE 2 85 B4 93 BE/R % IS I P, n £EZ) 1 B4 10 BE/R % 1
YEHE A, IF Hop /B4 1 22 10 BE/R % KIS A .
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CON 104822383 A OB B 15/40 T

[0114] =4 X,y WkFR 70 I, BB 7l 0y - (CH ) ;—0— (CH,) .~ BY — (CH,) —0—(CH,) .~0— (CH,) ,~
Horp d fil e Thori 12 5 HHE

[0115]  fhidkth, d Ay 1 & 2 BIEHL e N 1-3 BIEEHL.

[o116] 4 X, Wt 7 I, Bz 3 3 7] 2y —C (0) -NH-(CH ,) ,-NH-C (0) -, H:H p 4 1 & 8 [
B, DLkt p v 4-6 BIEEEL

[o117] 53X 2 AHXFRE A B Al H B A X CH,= CH-X ,—CH = CH,HIXUE R A2 Bk A4k, H
X 5T R 2 & AR

[o118] 5= 3 AHXF R B T Al I H B AT R CH,= CH-X ,—CH = CH,I XUE REACHRHAK, 1
X, 55T 3 & AR

fo119] RT3 1, R R NS A JHREE

[0120] RT3 2, XPHTIRAE BRI R, IF HALE AT oK.

[0121] LT3, X, WL BRI 2,35 W TR 3 P ]k P IR IR BT O3 5 24K,
Xy W 2, TR 2 0] 28 W e AR B 0 5 9F HARE M, X AW T 2. Bk, R FIR,
NES ANRER, X D REETIE H X T B

[o122]  JEH, = oA BRI 1.2 3 454 i on B e B3, i, Hoh 3 R A 3K
1.2 03 g5 o EE T, MR R G RN R AR 11,22 1 33 kit 5, 5301 A
o L P 45 1) B TR R /D 2 80 B & %, R B /4 85 & %, JF H R AR A E 4 90
HEURAB EEX RS EEY, A8 HEXUTL IS EHE Y%, A 8S HEW Y 93 H
=%, 88 HE %R L) 92 HE %, I H 53K 2 MR &5 ) 5ol 5 3 3 A% R 2544
P EER AL L ELN L D 4EALL L.

[0123]  S4b, #30 1.2 fl 3 S5 i S E v, S R T LR AR R AR EW K
1 546 BRTT ) BE IR 3 U, N AR /D29 0. 87 BN 0. 87 24 0.94, BN 0.9 24 0. 92,
FHHR 245X 3 SR TERIEANZ 0.2 ¢ 1EAT 11,8402 1 1 £
3.5 1 1, N%0.5 1 184 1.3 . 1, 840.8 £410.9,BU8210.85 © 1 ;FIRFHES
RMEFRRT AR 11,22 F1 33 B AR ST IR T . BRI R,

[0124]  fE—SCT7 1, AR FAC R G A5 530 1A 24 F1 34 AHXT LR o, Hrp s

LAL2A F1 3A 5 DLR G5 R A R
I

[0125]
g
&
P

e A,

N 1A N 2A N 3A
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CON 104822383 A OB B 16/40 T

[o126] 3 1 8¢ 1A o, REG AT 2R (B, g4 ), 2800 (BT, #b 5+ F 4,
il Ca® \Mg®"\Na'NH, %% ) BLEBIEI (BP, # e B a0 BRSP4 ) o it ARG 2 3%
NIt H 5 Ca” Bl &+ T

[0127]  AZIKFHES 2 # T R IR 5 A Buil B P, PRI EE T 5 — A 24
BHES 145 2 o

[0128]  ASCHTIAMIRAMIETE NTMEEY, HhRAUER 1.2 83 (TEAR 11,22 5
33 HBEAR ) BE 1AL2A BE 3A (A4 AR 11AL22A B 33A [F8AE ) (45 H0 S TT B 1 IGLT o

[o120]  JKfF/EATA B 11,22 BE 33 HY AR BB S AT B IR 454 -
[0130]

R *"‘M/{/\ /}/ *
% JJ" i p
m 3
F X 2
S

A, 40
[0131]  H A R VRV AL XFI X, 53T 30 1.2 F1 3 Frse CHAH R ARIE AN 21 R 5 1R &
Yo ) BAAA RS2 TR A L 2R 55, m A2 4 85 B4 93 BE/R % ITEE N, n fE4) 1 £ 10 JE
IR% NS P, 3 Hop 740 | 24 10 BE/R % Va3 40 MR AW IR
H DL RN BT LR e, o R 1 e 5 5 — 1 ST K 2 S5
JEEE 3 S5 BT 3R 2R3 3 45 B on B A A RIS T (R E 82 mT Re itk
[0132] fFHASCHTIARMIE A T2, B3R 11AL22A 1 33A [ 54k, 70 K AR FI4S B A2 #1
BRI EA AR SR E- RS
[0133]

0.5Ca*"




CON 104822383 A OB B 17/40

[0134] AR RAE AN R SR S W0 P B9 FAR RIS R LE 37155, m /E2) 85 24 93 i
IRV RIVEE A, n AEL) 1 24 10 FBEIR %6 RUEIH A, IF H p /20 | 24 10 BER % VLA
BLAEFC 407 B9 R WS P IR DL R &5 B oAl TR e, Herp 3 IA S5 o
A5 I3 LA SR TT . 3 20 Z5 R B e BEK 3A S5 TR 530 2 AT 3A A5 T
AT [ ¥ Bl (4 Tl R

[0135]  SZHKFHE FAC MBI T WAL REFMNEGREMIRBL Y BRERE
W SR IFANR G A 7 o SCHREH I T A #0055 ATy 3 A AR B
R TT R G TR BR AL, Horp — A AR5 U AR A, 73— SR N XUR BRI 57 A A
11135 =N FAR O XUE RENE e 5t | 5 WA DB AL (1 44 o S8 FLAAH, SR FH B 1SS R G m
BE A 11.22.33 PRI R GRG0 11 A9 8A 3 22 [ R 33 1) 5

R EAE -
[0136]
AN AN
Ry iA” x’% )
RS F L%% l%%
A 11 A 22 A 33

[0137]  RM R, 5XRTH 1 & LHHHE, X 5K T 2 2 XA, X ,5%T 303 & XL
FHIF, HF H A AT SZ AR IR B L IR IR ok B ol 1

[0138]  fLidetth, A, RS2 (R R IR AL | Dt IR Aok B Tl 1

[0139] REREGWIEFIEEHEETIRKA.

[o140]  BF K 11.22.33 NESRAMN RN A B2 AP NEREIFHAS 5K
10 AHXT R B e A5 2 2 A 3 A LR BB R A . BA AR REE M S m]
KR B A R AR BRI a5 530 1.2 A1 3 XN e B AaY. 53R 10 4
XTI PR 85 ) B T L AT 4

[0141]

A 10
[0142] R RAMA |\ 5XRTH 1152 XHAHRHFH n 5xT3 1 2 XHHEFA.
[0143]  FEARK MR T2, Hod Brid sC K BH B - 58 R SV N AR R AR G R
REF=4, Ay TR SZARA IR R s B IR B B 18 2 o TR 5 I BL T U SR B W &5 2 AR R
PR IR L BRI A o T (A SR RONE T T G SR A S I K A ) DA ZK eI 8 52 (R4 1)
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CON 104822383 A OB B 18/40 T

A1, 1 H A R IR L L W I ik Bl R 0 , BT S FH AR O ol S e ) e e AR 7705 AL
AT K AR SR ST B 7 S # LRI T LI R 5 # .

[0144] 18, 530 11,22 A1 33 AHXT R A BRAR (1) e = 1F, BA RBIB M AS 204
85 H & % I 80 & % £4) 95 H &% 5 11 XN Ak I HIR G 53K 22 Axt
R EARFIE R 33 A R AR E RN 4 © 1841 L 4492 0 1R 1 02,84
1 1.

[0145]  $53K 11,22 A1 33 AHXS R ) Ak ) BE /R Fout, TG RMNIRA VI AL & BER B &
%30, 87 B 0. 87 &£ 0. 94 530 11 AHXT LR B, I FUR A 095 3K 22 FHXT LA 5
RIS R 33 AR R AR BE R L N2 0.2 0 1 BT @ 1.490.2 1 1 EBZ3.5 1 1.4
0.5 1 1 4 1.3 1 1.4)0.8 £4)0.9,5£0.85 : 1,

[0146]  HF5E IS FACHB-AYNE T LA AR 8dd . 530 220 A R 1) 8tk 5
7 33A AEX L) AR RN R A 5 R AR B 53 1AL 224 F1 33A AHX BL ) Sk HA 45
o

[0147]

N \
7

COY0- A N !
i <-\
F \ \
A 11A X 224 A A

[o148] e ftik ik (B AL 2 TR T2 T A T AR P T BT R R
S S S A OB E o B, S O R AR EORUT B . 0 EEER - IR R 4
o T2 5 A I N A TH) 5 8 s 7 M 3 40 s 82 3 L ] e et KA B8 T S P 4 M 0 1
BERPITEER.
[0149]  54b, 43K 11A 224 F1 33A AR B B &1, RMIBA S AR /DL 80 EE %,
Rt a2 85 HE % I H R /02 90 EE %L 80 EE % E L 95 HE % .4
SSEEUFA B EEL LS EEUFL BV EEUHLA S EEUEL N2 EE%IKE
70 11A A0 LA B4R, FF B 20 224 AHXS RE A B4R 15 3K 33A AH % B I B4R 1 88 & Lk o 2
40 1&841 4841 ¢ 1. BAh, 3 11AL 224 A1 33A (1 A I S BE R BT, R BDRS
Yin] B BE R BN E DL 0,87 BZ) 0. 87 £ 0. 94 0 1A 4RI HIBR SR 224
BRI 33A AR EEREE ML 0.2 ¢ 1 EAT 1 1.40.2 0 1 EL43.5 1 1.40.5 [ 1
£211.3 1 1.4J0.8%270.9,80£70.85 : 1.
[0150] W, 530 11A 224 FI1 33A FHXS N SR 2 B & 1, RNMIR GV &A% 80 H
B%EY) 95 HE%MS 1A XM 55, 53 224 AXT R H AR5 2 33A AH
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MR AR ESEILNZA 4 D 1R DA L L Bk, K 11AL 224 1 33A [ 54k
(1) BE IR AT, RSV A mT HA BE IR B8 0.9 225092 (1930 11A Ak FIRE, 1RG4
IR 220 Hiik 53R 334 BARIIEE REL N2 0.2 @ 1 BT 0 1.40.2 . 1 £4)3.5 © 1,
210.5 1 1 BL4 1.3 ¢ 1.40.8FE40.9,8£0.85 © 1,

[0151]  RAIBE 51 R IVRE RRL, H ARG R BIRA Y G 51 & FICLHE B 5] R R
GIRRBL AERIEREGRM AR (RARERF ) 30 (5 MeFA) BUAK AT
S FH 5 L B IR G , BER G R RS E TE S SEE W RURL 2 AN R A W RRL TR T &
] EH 2 5] R T o o B RV R R o A K ARV B B3] k), B Ak
FEBE, AT AR m R B BRSNS SEATARTRE B BRI, A5 K ANETE B R 51 R0 &
BAEE 11,22 M1 33 B AR B 5 R G o SN T7 iRt TR AWk, A
SE AR GRS - TR, Bk T Z2E A AR T 0. 1e/L, Fel Z2KT 0. 01g/L (1) H HH A
SR TR MEIR F BRI AT AR KA TE B 2 51 R FE KA TP A7 Eh i &AL Al 1
)T ARG S

[0152] A BIRATIIE B ZFSERR 51 K55, Blhn, P g m A R G5 kAR 5]
RO EAY I BRI E R AL T RN (Hlan, 2,27 - ARER (2- RERE) T
b A EEBE (LPO) U T A SH AL 2, 2" — %N - BFERER —FE)..2,2" —E%XN
[2- A N-(2- B OHENBZ 12,27 — %A [2- (2- bRk —2- 58 ) A% ], (2,27 — 1
BA (2,4- IS HESRTHE AIBN) BHA S . ¥—RBEY5IRER R EE
I T s I A i P 2 A, 491 e A R Sk AN e o 5 Tt m Sl RS B R R R T AR A R
i T AP AR

[01583] X TAERGIREW T A A BHNEESY RN 53 056 B F , K
Bt 2H 433 i A B R TS TR AR VA RS SR GRS A BRI/ BUARSUR AR A
RO EHS .

[0154]  DLE A QAT SEA W), 757K AH A mT B8 & BRI ZE 23, 1 A5 A HLAH o 7] B 75 SR A4 A
FIR Ao AFAEAFEIS , KA AT BE HH 7K 2 TG T4 75 e 77 i Sh A SR & 51 R4
[0155] R I 77 P 326 B 08—~ T vty P 591 B 88— 3R T 12 771)  AF 8 3R T vl 1R 551 R
PRV PE TR PP B PR S M B LA A o B R TS TR0 T AR R £ RS £
BORBREL I o XSRS MEAVEFE + e AR ER AN (SDS) « + b AR IR i  Hoe e 2t
TRIREh . A FERERATR IR AN ( BOH AL CTERR IR AN (SLES)) « N- - b AR UL B Al £h  H Ak
TS AL (LDAO) | 2.0 = P RIRALAR (CTAB) . — (2- 2T WEL BRI AN . L it
ORTEE TR £ I TR T R SR B LA A o

[o156] il 4, PHES FRIE M S A FHEEHE T RERTEMER TS GE =R
FERAEE (CTAB B 75 be 2t = L 9R A8 ) &k oS keibme (CPC) 5 2 2E AL ) g B
(POEA) A% (BAC) \RZESUL (BZT) BHAS .

[0157] ¥ 18— B P 1A R T Vit P A s e i S H A e — R R A A i L BB Mk
i TR B i T ] Y PR H 2 IR Eh B LA A

[o158]  HAEES FRIMVEMEMEFEIER (Halm) R (B adm) MR (Bt )
ALY (R BN R REBE T I ) hk 2 AT (B T
TEEEE ) NS0y B i e e RS Ik i MEA KR 9k ik DEA B H2H 4. HE g BT
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B2 B 2% T v P 70 AE A Ak A BT B 0 31 HLAE McCutcheon HJ Emulsifiers and Detergents,
N. American Edition (2007) A fiik,

[o150]  JR & S R4S E 75 AT ik 3 A LS & W) ME HLIOR AR 8 ). SE AL 45 5K 20
g — 3L - 2R R EE N H— RIKE =) T LR LG T LIRS e iR SR TR A B 2 L 41
Yr R E R IR IR G

[0160]  ZEyPyRml ik B, 4-2- 2 23 —1- WRME Z iR 2 {[ = (B HE) Fi ] &
e} ZWEREER 3 (N- R ) ARG JIRMEE -N, N — = (2- OBl ) JEERE bk A
V) IR S — K B A

[o161] &M% B FALH . GALES CERAL BT IR BN i R BN I R BR e B L 2

AN
= o

[0162]  IEQUASE B0 ol SR A4 A 0F Hik B 1,1, 3- = (2- FBE —4- 5L 5
THERE) T4E.1,3,5- =HHE -2,4,6- = (3,5- — - fUT & —4- ) X 1-H 2 -3,
T— AR [3.3.0] w5 HEE.2,2" - WK - (4,6—- - HUT REER) .2,
2) —WLHEEX (4,6- - FUTFIEH ) FVEREE.2,2" - WHIEX (6- T H -4- 2
FEOR®Y ) 2,20 — WEHFEER (6- BT —4- FEEIERY ) . 2,5- = - BT B -4 FAESEORE)
2,6— - T HE A-( CHRFEIER L) KWy 2- BEEARS 3,37 ,5,5 - PO RO 4,

4/ _:E§\379_: (2’4_ :EW%%%%)_2,4,8, 10_ D_Il/fk%% _379_ :ﬁ?‘%%m% [5- 5] +—-
KE4, 4— TR LR - L —o— IREAG .5 20 —1- B4k -3, 7 AR [3.3.0] F
J:;—’Dq@%\(i’(i/ _:ié%_575/ _:Eﬁ%%_[171/ _:ZIK%]_B’B/ _:Eﬁ@§\373/ _@ltb/ft‘

TR \EERS 3,37 - B AR = (T TOkEEE ) BR.3,37 - AR SRR (=R
) BRV3-(3,6- = - BUT Ak —4- o ) IR T /\e ks I (3,5- = - T B —4- F kit
RHE) AR ] RSN EERZE R IR R (1, 2- =8 -2,2,4- = FEEENR) D- FH0R
MR —KAEY I (2,4- = - BUTHEIRFL ) -4,4" - BRI T WRERRER. = (3,5- — - #1
TH -7 ) RERREG. = (- fUT 5 -3- B -2, 6- “HEACHE ) RERIRES . P
TH RN B 1 5 o

[0163] I, HREIREVAZRE4M. FWMALCA LI, BARNEREREES,
{2 P FEAAE EREILR & L2l & AR HPIRAT . WIEAR KA AFHE, It
KL ZMTPEBERIIR FE @ ARN RIEAVEHE A . BE5F M EEOREEES RAERE.
JE 77 IRA R BLAS TURT TR R A TR A B ES I BT R 2 55

[o164] G EL) 50 & 100°CEHA . BE K@ E RIS N isiT, (HEn]
fEmE (B30 130PST &) NigfT. RERRT RGBT &4, IF BAE AR A
EEARN R IBAREE A . AE LG R 77 ARSI B G A6 5 2005/0220752 5
A T &P o - BT EREE R S MMIX LR ESWI G .

[0165] QAR SC3%: [R] S B N VRN R IR RS, P70 56 & B KA IR B, it il & A ALAE
KA A BACBBH X R A . ANUHIE AR 11 5k o 22 195k, X 33 1
BARFIR A G RN K& H BFRE R KA OKATIRZ R . S5 A PR
KA I HAE RS T HedE. JEEINPIREWL) 2.5 B4 3. 5h F|4) 60°C E %) 80°C, £ 5| Kk 5
AfadH EFR) 95°C, RIGA N E R . WHZE, ZBAME. FESYTInK, eSS
W, it 8 AT AR R A . K BEEEE /KRB e ik A

31



CON 104822383 A OB B 21/40

[o166]  f EFTiA, BABIEFREN, Bl WE e, F TR LR A fE P ik R4 . Hab,
L2 W 22 B AE KM I &AL D 7 RS RIRL R4 . &A% B M pH e S E R R KA
AERER. %A 0. 1 EEXRA 10 EEY%, Fth 2 EE% 24 6 R % HHE R
L) 3 R % B 4 HE % KRR IR,

[o167]1  fLikth, 4% 2- FACHIG IR ES (00 EE % ). 1,7- - GEEY% ) M 2%
R GEEY) MANEIFESRNO0. 5 B8 %Kt S H EBELLSI KRB S RN HAb,
KT IR IR £h  EALBVR D AS R AN KA » 7E VRN IF HAE R (R T4 30°C
(RIS, K KA AT HLAHTR A /E— S . — & 5E TR A, HUL AW HE 1252 37N #4s S TR A
Yo Bl RBEERNZ G, R MIEAYREE EFRIZ 95°C. — HEA RN 54, §ik N
RGPV H 2 = I 255K AR ENR- S oK fa , nld ik g o s b4k . B AR R
MINERE (2- BARABE IR S ) - 2R H2E -1, 7- =t By,

[o168] WAL, BA )G, PYIn KSR 4 AR SUR DA s 2Ry . AT
KR A BN EA UL B RIREE R G, ik, FH5as (4]0, NaOH. KOH.
Mg (OH) 8% Ca (OH) ,) /KA LA LB (Fln, L) R EE . MIKERE
() pH, TERE (2 ARTGER ) - — OMEIR -1, 7- 32 W = o 7R . nlidkth,
A FHaEER (1, HCL) /KAE IR G UAIE BOR IR Sk Lt /£45 30°C 45 100°CHIIRE N H
it EEEALKIEBOK AR (2- RAREER ) - = OHIR -1, 7- F = o3t RB Y - A&
(- FARAIBIREN ) - ~LIGHIE 1, T- ¢ Ih = e By @, K N BET 29 15-25h,
IKAR G, LB AR TF KA/ BB -

[0169]  7Kfif S REBIL & E RS A0 SR R B 58 64 6 i BH B - Bk T 2D 3R R B (1)
Bilo 01, FESEALENVE RTRT, TE R AR EN &L Tl e Eh 5 it | 5K &8 Sh i i
AT PPN ES 5 5 — P BH B A DU AR BT iR R AW Sh AN TS PR AR . Pr 7 B 125 3
Jii» FHEEAN / BOKBE% = M0 I B B TR B0 F AR PR Bt /K Ab 28 5 48 s Dl ttn, FH K BEi%
FE I B TR 0, I A AN e o VA TR e, 9 A S L BEERAS  FLIR
HFR B A A e, B TR R AR S E A oS Eh . JF B, T AR, Skl
HFAHAEEF, A Q- FAAMIREY ) - O MER -1, 7- F = B ST ES
AL KA L= AR AT (2 FARTA MG ERES ) - SO AR -1, 7- £ = o B
ANEVEEMA . SRR SR pH @B, WE R - FRFMIR ) - MoK -1,7- 3¢
=TI R R R .

[0170]  fEHIXFIEER G T2, LLEEE 70 5 1 AC IS MeFA 5861, 8H =T %) 85 %,
TR S T2 90% . HF HER R T2 93% . 5 0 (BRI, KR ) Bk H
PL 100 % 4775, IRtk AgJG =T 20 85 %, SRR = T 29 90 % » Jf B E: 2 SRR = T
2 93% BRI,

[01711 AT AH-EF i in B 2 o, WA 2 Jolg (B, \ILAYEEE ) KIGHoE R 69
[RIER I L, RS E S, RS T &N 2 ul . A7 1P B R A A5V R
THLRAND o P R FFAEARSTR A H AN R ORI, % /> 3h 3 H4EFp /IR
BEMEDT . RadiEt BRI TFEREmERS &,

[0172] (eI o TIPSR RS P W o RV 7 TV Al AT 22 MR 97 3, 46 1.2.4.6.8. 12,
16.20.24.28.32.36.40.44.48.52 JH B 2 E B HNEITHH. WRITHAM RN 2 453 4.4 4
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5 AEEE K

[0173] S AR BH B 7732 08 S8 38 VT ML A E B PR s I, B8 38 R A o B /N Bkt 26
(eGFR) A %) 15mL/min/1. 73m* & %) 44ml/min/1. 73m *,

[0174]  YEJ7 RMAE 7775 AEA1E S 9. 2 ZURE PRI O 7 2 i B 4 A (1) 83 R
I R e B 77 92 S AR R B B T T AR 1 B s B TV AT AR T LR S, 49 5 R A A R T
Z AR B LIE AR K AR B, Y697 A8h BRI [H) i A 1 M5 1 KT FRAIR 5 5 R4
EFNVEIT Z AT B 1 eCFR A EL, Y697 2.3.4.5.6 AN H B KA J5 B3 1 eGFR I K 1 5
R A VR TT Z BT 38 SR ACR AH EE, VAT 2434456 A A BCE KB [H) 5 R R A
EA O NUEFEE (ACR) FRAK s 5 A4 & NG T 2 BT 3 e de R A& sk s AR BE, ¥R 97 1.
2.34.5.6.7 KRB I ) f5 283 WA P AET 3k I PRAIR 5 5 B ES B iR T 2 T A 3
() ML 375 P8 (361 B 7K ST B, YR IT 6412424 .48, 72h B K I 7] fiF B8 (500 1 375 1 [ B 7K ST B AR
A A,

[0175] ST MLiEAP7K - eGFR. LB AT ACR (K484, N FE it RS AE 834 BTk 73, 5 A it
H 2B EIRE R T 2- FAAFMIREE - = OMHIE -1, 7- 3 LR, 4 Gt n
ARSI AT — PPt o

[0176] FEIEARIEHAKERNE R - IS Bk x - BB RS RAAS) ANGIT A &2
(R4 1 B s B TR YR T s L R 5 VA B AR R R A A E S SRR E R (1)
5 MG RNGYT 2 8B 3 1 s DU ACEAE B, 83 5 s UUE KCF RS, (1) 54F
7 RAAS FINEITAE AR F B 455 NG 7 1S P B o A8 3 A L, 24K 1A B s 1 3 R B 1) 38 m,
(1ii) HAELEH RAAS VG 97 H R F B 45 6 700 97 W18 11 B s 28 25 A B, 4735 2838 n , BR
(iv) 5 A TNGIT Z BT 53 1 eGERAH L, fifi vh B /M EkpEIE 22 (eGFR) 3 KBAR R, Al
IR LR BT IR 3 () DRl i B T

[0177]  BRES AT A 2 EBURE I 2- FARAMIRES - 230K -1, 7- ¢
1HILRY

[0178] V&I W MLAE IG5 AE A8 M S . 2 BURE PRI <O 7 3 s B UL A1 A 1 3 R
I7 R L 1R 7 3 S s TS PR B R 0 75 v mT S EUS RS A IR T 2 BT R S 1Y eGER AH
bt , 78 AR A FNAIT G 3 10 eGFR 3 K% /b 4.5.6ml/min/1. 7T3m B H £ .

[0179]  fEA 75 E M) EEVRYT ML | & IUARE B 1 B I, R 45 S A A E R A &
15 60g M KHAE. A FABET AL 3g £ 60g.2) bg £ 60g.4) 7g £
60g. 2] 10g %) 60g.2 12g £ 60g B¥) 15g &%) 60g HHFAI=.

[0180]  HHZE G HIMIA BT NY) 3g B4 40g. %) bg 4 40g. %) 10g 4] 40g 5L 15g
2] 40g M HA =

[o181]  HpiHh, 45 A HIMA MET Y 18g B4 60g LY 18g £ 40g W HAIE .
[0182] MR & A B BRI AT 2- FARHMGIREE - 432K -1, 7- ¥
i 3L R, JEAE U ST Bk 2- FARTR AR ES - — OMRETE -1, 7- 3 IR E 0N
FESTUETE T E, THEER BT RE . R A EA R 4 B KR KPR RE S
A BRI AL EE

[0183] 45 Zym] & H— k& H WIREURE H =, 2R, flid & H — k8 H K, sefliik
H—&.
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[o184] AU BHHRVE YT a1 ML Hs vy ML B B 24 B o 1K) 77 Ve W] A0, 4 ) B8 3 Tt FH A X&)
BE - I SRR - BEFEER R (RAAS) G50 5 05 3844 9 I T R 7K 5 I HARYE I
BZKAF, A m T BEE T 5. ImEq/L, WG KK 5 1m) B3 i H A S AR & JRyT sl
ey AR BN P s 1) 77 Ve ] B8 L R 5 5 R B S A R IS N Bg B 10g (AP BR

[0185] AN BH (VG YT i L vy ML ARE BN 4 B s 110) 777 V20 ] /60, 468 1) A8 2 e FH A & 1)
BE - SRR - B R RS (RAAS) 2GR 5 I e i3 4k PO I TS B0 7K1 5 FF HAR YR I3
BIKE, i AT 4. OmEq/L, W98/ B i [A) S8 35 i A 45 G = . YRYT m IUE | e i
NE B 1 B0 1 7 V58 T LS H A S S R E R R IED 5g B 10g BIP IR

[o186] AR BHIRVGYT it « i LB B 4 B s (1) 77 V2558 TR YR 9T 28 L RE

[0187] 53 4b, G497 ik /& ML AVRE | 88 1 PROE B PR B 1 7 A rl B A U E 1
RAAS Va7 3, RAAS BRI E oK 2 A% AL (ACE) #il 5] | I S5 7K 25 2 A4 BRI 771
(ARB) . & [ FRFE BTIR) (AA) % [ B 5 B4R B A A o el , AT A 2= 19 RAAS T
IHIT B3, RAAS X714 ACE #IHHIF. ARB B4 4.

[0188] ST HIA ZE 1 RAAS BGIYGIT 3 7715, RAAS BGRIA &0 5 &k Hil 52
&,

[0189]  RAAS i 7l & & 458 ¢ & F| (fosinopril). & K & F| (ramipril). K ¥& & #I
(captopril) iR (1isinopril) EFZEH| (trandolapril) « &g F| (moexipril) .
W T8 A (quinapril) . 4K B &% A (enalapril) . DUJE ¥ F) (benazepril) . 35 Wk % A
(perindopril) \ & & ¥ 3H (eprosartan) . BLE VP IH (olmesartan) . & ¥ #H (losartan) .
Ay (telmisartan) . 4 b 30 (valsartan) . X #t ¥b 30 (candesartan) . J&. D1 ¥b 1H
(irbesartan) . fA[55¥PIHES (azilsartan medoxomil) \ZAKETIH (spironolactone) K F)
il (eplerenone) B HZH G

[0190]  F5E RAAS GFI B K H TN 32 &N dmg/ H (BEZEH ) 8mg/ H (EEEER])
20mg/ H (FKEF]) 30mg/ H (ZLFEEF] ) . 32mg/ H (HHhPIH ) (40mg/ H (48 FEF).
R AR R L DU L BLSE VR E ) \80mg/ H ( MEFRE R B oK v (B SRy I ES ) |
100mg/ H (S0P ) \300mg/ H (-RFEEH]Je Db ) (320mg/ H (403 ) L or 800mg/
H (fEvbiE ) o

[0191] >4 RAAS BRI & AR EF B, K H i 32 77 &4 200mg/ H .

[0192] >4 RAAS 5L & 4RI BRI, B ok H i 52 77 &4 50mg/ H .

[0193]  FHAR & BHIGYT ML i L BFRE BRI PR B (R T i 9T B AR B Pl — 20 A 3
=M B -8 FIRREEBANGIT. B -8 EIREREERBR A A FH RIS R (betaxolol) .
btk 2 % /R (bisoprolol) . Fil £ ¥ /R (atenolol) . Z& FL ¥ /R (metoprolol) . % bk ¥ /R
(nebivolol) . E $L ¥ /R (metoprolol). 3 ] ¥ /R (esmolol) . B T ¥ /R (acebutolol) .
P 22 9% IR (propranolol) . 44 £ & /K (nadolol) . & 4 #h ¥& (carvedilol) . fii D1 ¥& /R
(labetalol) ZEAthi& /R (sotalol) BEMEVE/R (timolol) . K& WE/R (carteolol) WA & /R
(penbutolol) JH|WE¥& /R (pindolol) BYILZH A

[0194]  fE LR 77k, s 4500 n] o 2 S BT X AZ B 2- BARAMG IR - — 24
WA -1, T- % IR IL R

[0195] QAR SCRTfE A O ARIE “Y6 977 A FESEINAIT 4t »  FHVARYT 2 B FE R IR L o BTt
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B 6T T LR AE . B0, 76 = ILARAE 2B 7, V6T A B MR SR B o v A R LA E . [
FE, DARRER 5 U B 55 78 7000 0 AH 5 1) — Bl B2 Al AR B IR SE IR T e, ABIURVE 8
BB AIRE , (EAE B PO R Ar 4 . B0, 22 I R UPRAE A /3 T T 45 5 5 &
WA ELAE 55 (9 L35 B AT B AR N i L AR ARG T B i AL OE F) EL e o Al ] 2 5 2
FE B TSR IF R SR A TR T Akt . AR SRIRYT T SR, RIVAE AT B8 1 AR A H e A AE
PR32 BT, ] 1) AT e vt ML A E XS (14 26 3 B i o s ML PHRE 10— o B 2 A A B R
F £ T FH A R B ) S R B 1 A B R S B A &)

[0196] L RIAWRFFAEAE T B & IR i@ B B .

[0197]  EEFIRIE, AR EFURBUR A8, 2 RS A 7 HE &R &R KA.
FEE AR EEE A &I S AEAL BRI B BR AR F K
Ao MR B FUL ATV 2 EEIRE . HAORY SR G T8, 5 I ML RE 58, JF RS
& E MR SR

[o198] 4 L AU AL fi A () 5 I A, ot st R = M0 0 B B A RR B 5, T 1 B R
HesE Ak, K2HEA BN A GEEE S BERE RN SRIB SR, 2FK N B /NER
' AL DE A FRER I, ok B IV 2 1 s n] LB N R

[0199]  HEEJRAELMEVE'E P (CKD) AU AL, Foml e R 9 « s ML AAE W U o 5 S
R A A, PR P A AR B N R PSR — 8. WA
AR B . 2R CKD 2, JUI =4 L 52 S vy I, ] 2 B ORI (ESRD) o 43 ESRD 1)
B LR B R BN BT I S I LGS 67 o

[0200]  FH-FACK AT AR FVBRES & G AE N & 47 2 &, BT RSk I iG T 7 BB 2 i
HIE RIS & R A2y Bl 52 MR R 29 A S e A - X s R AT 2 Sk Pr &
REB T 83 (B, SR A ESE ) IR RUIRATE @R, JCHAREA S A AR, A
MEMNE AR GUHPEARN RIBEIEEZ A T AR ER Hsh DA
o B, FTRCHI AT AR5 & LA R B2 a0 R BT 2 B I

[0201]  ASCHrA IR EVAMAGYn] AR Ra A/ BUOR das g m7E & AT B B ke
I TR RE N £t

[0202] W fi AT 4% it ] ik A B T5 3 1] A6 8 I AR ST IR (K 56 A WD B 24 5 b T 32 10
HEAL . mOE MRS O I A BE . B i A ARSI B AR 57
LN o PR FH I A2 i B P 2 B T — B i B i B BuEd & 1. &t
e I FH 40 TR o

[0203] & (B2 Erl32Eh) A s E A A SRR, K
WGV S — R A 2557 Bl B2 (RSB A BGR & IRIEA R IE A YA 5
Y] e RTT AR H] — RiE 2 R 2 2 b ] 352 BRIV R i) e AL 3 2 b m B O 1750, e
TR SR A R R A T AL B S PEAL SR Bh7i) e T A9 SR B T i
Jt R A2

[0204] ST EVIitE A, T3 I 4 3R A ) BRAE & )5 AR SRR i i R 9 245 2B AT 42 32 TR
G I, B S R HIA R W R GRS . SRRV AR A G Y Re s i
TR RS LT A L BB YRR R I S B 7 VR BT e R AR 7RI S5, L B T Y
BH TRIEN -
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[0205]  CIRAEMIATH HIEA .
[0206] 1 2454 50 A A0 AT 249, AT 9F B A 0 L T, U
INTE & B2 Ja I BURLE S 7, LLERAS P il BORE AR duiz . B &, 1A BRI 51 v A
B ok CLEE FUNE B« 28 4 3R R 0 R OKTE R N UK K TER R E R
I B AR AP i3 e R R AP 4 3 R PR AR 4E 20T/ BUR S0 g e
(PVP) s AR G4, 0 A0 0 - MR AR o o5 75 22, ATV 00 e 9, 48] G0 52 K 2R A rbE 1 Joe B B
J1 g 3 P L R A7) g S PR
[0207] V& PERLST (G140, KAV ) 5 E S vH A IR B 29 20 % DA b, BRI 2
40% LA b, FLE AR R L) 50 % BL b, IF HERRE A4 60 % PA b, HoR A0 5 & 1R
e AE S KM BB 2 uRE KA S, IRE Y ¥ s S A D IR 8 2 20 % LA E,
BRI Z) 40% UL b, 3 H L2 R 50% DL |
[0208] A KWIHIRGYFAE N EWEA SR AMA SR GWASYT]
T S ARTRIE A T B R S 1A VAR BRI AR AR S8 © %0 5 W 94,
Remington’ s Pharmaceutical Sciences.
[0200]  [&AES AME T, fnA SCE MRy by — FE B ) — B o R B b 2 & 1-20 A
5 B 1-8 Mk S5 ATk 22 BRI L RE AT SR AN e 2, B0 3-20 M+~ B
3-8 M5 T HIEIE & BRI ST R A S ke Bt . REU b R ) se A0 45 R 2 L 28 IEA
e R IE T A TR AT R BT AR IR S | e I A R U A
e R R RTIHAGRIE BRI R C A2 — B
_ﬂ_N_)éﬁ ZAN(RP, AU fE) A, 4)49-C(0)-NR,-Re-NRp-C(O)-,
b RN R ST M Oy S ECbE R H R S ke . 0, i 5 43 ATy —C (0) -NH-(CH )
,~NH-C(0) -, Hrbp oy 1 2 8 4L
[0211] AU SCERSR LA Dy 5 — L B B — F AT RS “ 05 2L 7 SR AT 2 U SR A
75 BRI LA AEINER 2 v B 6-12 ANB ) S B FR BORUER L [, 9] T R R | IR OR R L R
He A BRI R R S BRI R FE BR A BRI 25 0k o R R RN 20 B 10 29 o B DR 12 1) 5
N N R S N R A e
[0212]  REE“RIRIL”. “FRIR” B RAEL” fig 54 #E ] —C (0) OHo M4 pH 2641, Prid B
FIA] 2 -C(0) 0 QT Ko Q B E -+ (B, BY) , BEE R FER I S 2B T 5 0y
FHEF Q" (i, 5.8 ) 84, BUFER L —MEFS -C(0)OH A A .
[0213]  ANAS SCHTAT A RS “ FRGedE 7 AR e 4 — DA 5 3-8 AN JE T M AE 2 IR 2 [
H g 21k 20 AR JETF AT E S BRI PRIR AT AN M B i e i . TR PR ) AR ERAR
NG E AR IR T A VBRI VPR U VER B VIR R A L T | UK B .
[0214]  FIVERIEE, VB9 73— F= B — 370 RO ACTE “ 27 415 T r M P A A A Stk 16 45—
A, BN R PTIR R 9 FRR , I AFR o B A AS R i B 1 B B — A LB — AN SR A R ]
i, T AR A R i R B (—CH,-) BR O RE (—CH,CH,-) , 3 HO 75 4 — 4 5 241
QAR 2R | ) SR R B 2R
[0215] AR SCHTAE I AR TE “Tok B 77 Fia A0 4k 2= /b — A lks (B0, -0-) s —=mr (BRI, XE
RE) FEF. B, A E R 3 B 33 o, BEES 7 Al Y —R,0R;— BX —R,0RORy, H T R, (R,
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A RARSTH T e

[0216]  fuA SCH AR o5 — L R — A (T BARTE “ 2% 97 24 118 5-10 IR R0
HEIR L BARH A B IR B 75 R A e — B A, AR 1.2 B3 N3 R Bk
H NSO RS (28 5, 10 H R0 7 R o 2B TR 2% 057 SE 8 0 B AR 2R T kIR i 28 0F [d] Mg
B N e BN B N 188 NS85 NI N 7 8 NUR BN 2 N B2 DRI BN
DRy WL I it | WAL | I e | g R | IR | S5 A R 55

[0217] SR SR ERAR O by — P — A0 (AT RO RTE “ 28387 48 4-8 NIRRT
ANBANAT A IR LR, e rp — AN BN Rl 5 A2 3% B NGO A S F9 2% S5l il HeAe 3R I
TR T F3oh, I8R5 RILBUR T HE A &, SR 2 BRI AT 2N TR -
P2 I P45 3R 2% 55 J MR e A L WRIE S | MR  WRIGR 5

[0218] WA HTIR I AGE “Ie” ik R AN oo R AR S Y EE F .

Q

[0219]  RiE “BEERAL” B “BENE 2L 5 AN S F] —R—0H

OH

foea0] A A" S BB B o
OH

[0221] A SCESR B ERAE Dy 55— FE A B — BB AL I RORTE “ 32 AR 477 4R AW EAL S 2
IRAP S 73 B SR, i 72 2 6 TR A DA e P BELAL S i e R B 2644 & T L BRI
Bt , 32 P4 R IR AL —C (0) OP B2 IR 4P BB IR 4% OP (0) (OH) OP B3 32 OR4F Y I 2 5 —P (0)
(OH) OP %5 — M SRR AL AR AP, o PAl b (B, 2L, 2L IETA 2,
SEPIEE IR T T T AR BT R IR GRS P I RS AR ) R e g
(Flan, = 3EaEEIE (TMS) \ = Z 8 RERE L (TES) =3 PR ERESE AL (TIPS) « = 2R3 hE S dit
(TPS) VU T s — F RLAk ke e (TBDMS) U T i 2R HERESE R (TBDPS) %8 ) o 7E “Protective
Groups in Organic Synthesis”,T.W. Greene f1 P. G. M. Wuts, John Wiley&Sons, 1999 Fp#]
BB ARG A e ARESZRY” N — RPF] B2 AR B A, BB ARE
EH T ARG B0, E SR B R TR S | IR I O PR AL AR N “ 32 AR 1Y
RIRIE R IR L B2 R TR IR 5L 7. FARE, S8 ATk 2 0R 97 B R IR I | IR L 5L
TRIR AL RIfERE N AL 32 ARG BRI A% 32 (R 0 B R 2 BT e 52 ORI IR PR A2
[0222] 40 “ZEARHI 5 5L 7. “C BRI et 7 S A I ARE “ SRUR” B 72 Ir i i i 2
(BR, EZARE G e 5 R e &R ) 1, 20— M EREFE5NEaE 72— 18z
BRI, B BURE A B anEe i (-0H) e B iR, W2 Wil B (-CON(R,) (Ry) Herf
R R ST M A A e SR B 5 28 ) V& (CN(R ) (Ry) oA RN R Al ST b A& St S B
) A (AR AR BRARERBIEAR ) R RE e L iH AL (-NO,) JHkE (-OR HiH R ket
o774k ) VB (-0C(O) R R Jybedk a7 4 ) (il (-C(O)R Jirft R Jybedkairsist )
RIS . RIECERU 51 H— RI A e A BURHIZE B, BMoE Z A& Ti241
IR R o BRI, RS “ATe S B S A B 07 5 7 B ARy “ AR 2 BRI e JE BRI 22
B 5 347
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[0223]  CUXFACKBAREAT 1 VEANSIA , OB O AZ A AEAEAN T 88 i BREBOR 225K Hh i s X
A P B O 1 D0 R ] EAT B R R

S

[0224]  $RALF FAE RGPS b] &R T — P YA K B

[0225]  SEjfdsi] 1. B0 AUREE ) AC K (2- BARTAMGIRES ) — O -1, 7- ¢ R LR
Y

[0226]  TY3E 2- FARTAME IR G (MeFA) HA/EAE FHZ BT 7818 . M Aldrich W18 = 20
SR (DVB) ( TMkgR,80 %, SEAARTR G40 ) » I B4 U BB S REAE A o AT ML SR YRTAAS 1,
7- 3¢ M5 (ODE) (it Ak H EElE (LPO) 5 24 EE (PVA) (J8 7 43+ &4 85, 000-146, 000,
87-89 % 7K fi# ) VEALEN (NaCl) TEFRE 4N-L/K&H (Na,HPO, « TH,0) AR 40— K&
Y) (Nal,PO, * H,0) F4 e R 0 SRS o

[0227] 7B & M HE A1 B B4 00 0E S /MO R BLES T, JE R A 2- AR T R B
1, 7= 3 A ORI R A& AR AR 90 1 5 1 5 EEHIEAY. BN
(3t S Ak H B E N B A RIS R F e HK R B  TRES 25 . S AL AR IV A B 1] 4%
FEAKM. FERAETFTEAT, AAARFHRIZT 30°C 1 R KA R AR AR VR A 72—
o EARBIIRE I FIRSZEH N MR A . BA RN — B, gl SN IR A IR
EFBIHE 95°C.

[0228] KA RATEHZ G, % H R NIRA Y ZBRKA . Ik, SRR &), g ik
B E AP o SR I5 F K Beik B A LIS BIZCE - RARTIMGIR FEG ) - Mok -1, 7- 2
TR 7E90°C N T B EEABIKIEBOKE - FATREIRFEL ) - = oA -1,
T- 3 ZIRILERY) 240 15 3] (2- FARTAMIREN ) - ZOMmHR -1, T- 2 2RI . Kig )5,
IEPE WA I KBS K 2- BRI ) - ZOmER -1, 7T- F G EYAEERT
F g T I ESE KB RUAFBIABEEAR - FARAMIRES ) - AR -1, 7- ¥
IR

[0220] 4B FAC#r T, AE PR BRI N FH 25-30% w/w 1L AL B /K VA VRO T 58 A
BEUMS BB B EE R A . it g8 LBt F LAY . 78 20-30°C R TR AT AR B
BAY, HEIBBIEKDGE (10-25w/w/% ) o XFERME T HILAUB RIS BE (2- FAR
PHETREN ) — 2R HE -1, 7- S AL B Y (5016Cas) .

[0230]  SEififd] 2: 11 #HIlE AR5

[0231]  FFFTBEVHREIR . BFFEA T 5016CaS ST 8 A RIVAIT 5l RIW, 5 2 5 44 JA
K BB R I, IXFE fe VFFH 5016CaS JRI7 At KIs—4F (BRI 52 J ) » AR HE B s 23
TEFFEE AR 46 1-4 BT NH (AR 1A 2) o AR & I8 28 2 S RIH46 ) 5016CasS
WBIT CHEE3) . F—RHIMEH K) > 5.0- < 6. 0mEq/L I, MR FL L MG #H K A 4
3 AAB A B E BN ZAH 2 — I HEERIM 10 2 408/ H IFENL 2 BL 4677
&, 8% 5016CaS ¥ . FIELEAWHE TN L8RSt (A1, 2 K0R L AL EE 1 H &
). BAEMEFIN AR 10g FMIEMEY T EAMIEFR 8. 4g FE. BALEF T FE
SR Rk 62 J (SRR MBE TR ) JF BF RBA L) 306 2 EE . TFR AR SR
TEA L il T GFR A1 ACR 1284k,
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CON 104822383 A OB B 98/40

[0232] K&K B E DB P A 5016CaS 16T Z Az —, Hd 24 | A5 iE K>
5.0-5. 5mEq/L [, fER N R IXEe A F 4 1 1 1 ¢ 1 LR 10g/ H .20/ H
g% 30g/ H 5016CaS B &. JZ4 2 MFEIME K> 5. 5- < 6. 0mBg/L [ &3, 744
FErixse B E s 1 0 1 ¢ 1 BRI 208/ .30/ HEL 408/ H 5016CaS #IH 7=
[0233]  FRFEAEES | RAME 448 MR KR 5016Cas 1697 . ARA 14k 4E ik &b ia
100mg/d (A BUIC & A4 &7 18 25-50mg/d) BUFSCHF 5T ACET I / B ARB 5 424K &7 18 25-50mg/
d(HZHEILAHRE 1 8L 2 40D ) , PASAERIE T R R MPT R LRI Ti5. 4R 3 ik
4 HARSEHF 9% ACEL A1 / B ARB.

[0234]  5016CaS Jiti HFf| &M@ M | RIFUEEE 5 57E 1k 5016Cas & H B IR, 52 Ji
(Mg ERZ)) o BF R 5016Cas & H PR, IR EMAE ( FEMRE ) . WE 3 RIFHIR
PEIE M R CBITFIREHRIHIR 37 ) =TT 5016CasS FIZEHH H 2 51 Ewiis. &
R ARVFHIE N 0g/d (5016CasS K4rHL ) I Hi K= N 60g/d.

[0235]  [&] 1-5, 13 T Z1 A WP A A A8 /D | LR =6 eGFR AL I 2 R AZAL < (1) R
WHRAEEEEMEARMNES, Q) AMEEAKRNEE, Q) AREEARPEZFM (4)
HAWEMEER (CKD) FEE. B 1 BN, X0 R TR Dy gl . |2 fil 3
BRI PRSI B 5016Cas 7EFT A B R A b AR IR R AR A 2. Bl 4 BoRER i 2k
b 1 PROKCE R BB & BrBL 5016Cas A it Az 7 B NEa Rt E. B b5 SR
A B S ThEe R4 2, 764 4 3 CKD B9 s T S Thae A e ] &g

[0236] 182 44 &35 SE It 7077 58, ¥ MEZ S 9] 2 3047 o dfr e AEBLZRI St B2 & iX
S RE M B EEVETEEZE (ACR) = 30mg/g 1M H& & () ACR > 300mg/g i HLAfi it /N ek
JEIT 2 (eGFR) A 15-44mL/min/1. 73m°s T FrA 1% 48 8 2510 5, R85 10 L5 BV FE A 24
JE I ML LR 1 735 5. 2TmEq/L FERSFI4) 4. 5TmEq/L. 6T ACR = 30mg/g [ F 1 =, 48 24
JE s 6 B ML T A B L 2R P - 1) 5. 28mEa/L B EI°F- 1 4. 60mEq/L. X ACR > 300mg/
g AR &, 75 24 JE Iy 2538 1 95 SR FE IR Z2 (1) °1-35) 5. 35mEq/L P& 2735 4. 65mEq/L.
% T eGFR 4 15-44mL/min/1. 73m*[f) 3510 & , 75 24 J&II £ 3 () ML A0 R 5 ISR 26 (1) 1 38
5. 33mEq/L P& 4. 59mEq/L.

[0237]1 % T eGFR Jy 15-44mL/min/1. 73m’ [ Z1M &, 7E 24 J& I #8235 19 eGFR M IEZR (K
341 32mL/ming/ 1. 73m N2 34 38mL/min/1. 73m %, % T IX 48 B F S eGFR R AN
BB REE,

[0238] 435l %f T AT A A AR EE S (H1%0, ACR = 30mg/g, ACR > 300mg/g, eGFR
N 15-44ml/min/1. 73m°) , £ 24 JEVAIT G ACR R 5451k,

[0239] X TRTA XL BT S, 70 24 J B 2 1004 I IR 2RI ~F- 35 154 B 3I°F-35 137
It HAE 24 Ja W 82 87 K e A IEZR IV 1251 83 F& 211 740 X T ACR = 30mg/g (1) 22 1M
T, 1E 24 Ja I 282 B0 He AR ZR IV 135 154 B 21511 138 I HLAE 24 Ja i) 2825 1967 5K He A
FLZRH T35 84 FERIPFI5) T4. KT ACR > 300mg/g IR S, ££ 24 J& I E3E Ui
SR8 154 FERIPEIE 137 IF BLAE 24 F B 2 (987 5K s IS ZR 1T 35 86 B&2I°F 73,
XFT eGFR A 15-44mL/min/ 1. 73m’[F & T & , 78 24 JEI B3 i e IS 2R T35 152
P 2135 135 JF HLAE 24 JE I B3 (47 7K s MR ZR 1K1 05 82 [£ 2111 73,

[0240] &1 6-9 I T >k HE A FSCAEAE R & MLAE , Il £ 0E 7=/ RAAS #II55), K&
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CON 104822383 A OB B 99/40

SNHHAT AR R —H 90 HEF N —FHUE . LR BB D5 (K 6) FlpRE& A HRit
= (B 8) e, g (B 7 Mk (&9 Bk airixief 12 > H B BERR,
15 eGFR #E 2% (BL) Ay 46mL/min/1. 73m”, 7E 1 N H (ML) I} 49mL/min/1. 73m°, 7 2 >
H (M2) BN 51mL/min/1. 73m°, 7 6 > A (M6) B A 49mL/min/1. 73m*3F HAE 12 N H (M12)

)24 48mL/min/1. 73m” (& 6) o 7E 12 > H A7 HA R IX L8 H 5 (1) eGFR o 0 & A8 1k o IX L8 58 2
WA T MERK T BE K. (K7 B, PGk F7esEsg BL) A 5. 3mEq/L,
78 LA H (ML) WA 4. 5mEq/L, 78 2 M H (M2) B 4. 5mEq/L, 76 6 N H (M6) It A 4. 6mEq/L
FEHAE 12 H (M12) B A 4. 6mEq/L. FIFEX L E 5 135 K ACR 7234k (BL) I >4 853mg/
g, /£ 1 NMH M) KA 900mg/g, £ 2 N H (M2) B 971mg/g, /£ 6 N H (M6) B4 930mg/g
FEHAE 12 H M12) B R 802mg/go 1% 46 32 {3 4 e A6 2528 (BL) B A 157mmHg, 7E
LANH M) B 138mmHg, 78 2 N H (M2) BFA 139mmHg, £F 6 N H (M6) I A 138mmHg 3 H.
7E 12 H (M12) B4 134mmHg . 354875k K AEHEZL (BL) I 2A 85mmHg, /£ 1 N H (ML) If2K
74mmHg, /£ 2 N H (M2) B4 73mmHg, 75 6 4~ H (M6) B4 73mmHg JF HAE 12 1~ H (M12) B A
77mmHg .

[0241] 3R | iz 2 H 7 MG H N IEL BIEE 4 JE B80S UGN &1 E I 4, DU E]
TRME. T SWFFTTE B 0 4 T S22 00 AR 1 AT SR I LS AR HE SR A
B (R IME L5615, BILOCE) o EPAZA R A FIEH 5016Cas FEAKIMLIEH sp 1H
KRBT LHEAETE. WNZHNSHHRR 11 TR EPE I EALE L7
o

[0242]
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CN 104822383 A
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YEFF Eéﬁm««ﬁw@gﬁ%%%%/\m QER S

W2V E o T ) 6o B e Or P T N B G0 309 R

LBV I E E AW T b Y W S Tk iy W A i xS %%J\% CHELE Hwsr T WE N Y HEY
,@%/%w%@ww«\/ouzétf\w AL W Gy LS B BB Bl 68 OTOSATY E3E (Lordnd Wl 3 M 2y R L

6L0 19°0 V00 9L070 ;g d
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HHEEY
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9L0°0 LZ1°0 ZE1°0 9¢1°0 8€0°0 99070 990°0 990°0
F06°0- F06°0- F 60 F 680 F LY 0 F 150" F18°0- FEEO F AP TIECre
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24
¥ o(rbaw) M Ry srgEYy
$8=N 0§=N $T=N 9=N 07C=N §L=N §4=N FL=N _
g p/3 o P3¢ P13 0c B ok p/3of P30z P31 HIRVERE 18

ThFuY 9>-C S < J Barslely T 7 Uhauwe c- ¢« N Sty | B

WEGHDHAUBUXEEH Y EEFEFWA ETF 3B RABUAFWRTBEMTEY TF

FEPA R AR A FIEL T 5016CaS FEAK T ME M, 557 & E FAEH 3 R0
I HREUES 2 B Ja R e ok AP = AR T 77 B AL K 2 BUE 3 R /677 Ef i Al

[0243]
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CN 104822383 A

i

R B

JE A IS A Z4EFFAE 4. OmEq/1-5. OmEq/L FIVEH A .

[0244]

N =0.90£0.076 (p < 0.001) .

T E AR, I T AT 28 ANCOVA #5143 By 11 I 3 80 76 28 4 J8 81 & ¥k 5016CaS
I & E IO A 2R 1 S 2 A8 4k, AE ST A R 0.47£0.038(p < 0.001) JF H 7E S2
WYY P 2 R P B K D> & O~ -0.2940.03(S1)

H1=0.5540. 05mEq/L (S2) » & 2 45 T FHME M MNILLL A4k, SV E .

[0245] & 2.
[0246]
A48 1((S1)» BL B 2H 2((S2), BL
K>5.0-5.5mEq/L) K>5.5-<6.0mEg/L)
AL | F4R | B8R | A& | F4A | F8A
(n=217) | (0=197) | (n=185) | (N=84) | (n=70) (n=70)
F#) K (SE) 5.15 4.54 4.59 5.64 4.65 4.52
(mEg/L) (0.02) (0.03) (0.03) | (0.04) (0.06) (0.06)
LS ## %0 _ -0.61 -0.55 B -0.97 -1.10
(SE)(mEq/L) (0.03) (0.03) (0.06) (0.06)
[0247]  {EVGYTHECIARELA 5016Cas FEAR I LG K, FEIFFEE 12 A, T BAIEM

[0248]  SEjfatsl 3:%$ 2K [ 1T il AR 78 AL 6 Hs (4 73 #r

[0249]  DAN ¥ & A XS SERGH] 2 2 11 Wl PRIJF TR 8 Ja V7 e 4 40 1) T 23 USe 4 [
MERMESIE R, RS ER6 AT NERER T EZLK 2. R3IMALGH TP
A BF LR 3 5 M 6 gyt 7 ARYE Iy 7wy A AEIRES o i 2l (415 3) o — i
.24 2 hRgEE (M5 K> 5. 5- < 6. 0mEq/L K&EF ) WRA | PREE (s K >
5. 0-5. bmBa/L [ ) Ll /NI 29224k . AR 3 P 2Rt ARk 25 A
S R 3 BT e TR PR (35 1 6) o

[0250] XT3 3-6, F K THEEIE R 4 N HZ R FEA LS 4R 7 & 4252 RLY5016 1R i 7 R AL
B (ERNRITANEE) o W T =S SRR SR 28R, H b g 1A 8 ki s
(SBP) MIELITIRIARA . I e R . MRS RS TAE R 4R Bl
IR E INE] (i) ELEELEL SBP RIREALEC LG 77 & & 2 R . AR Toeplitz
ZERL N R B B O PE A o 3 AT P2 S AR A0 £ P X bE AR e BE A LS 4 77 & A
THA FRHEIRZE (SE) FUEAS X IR BN 25 H I SRl THE ARk iR 22 (SE) B X FITE
HIZ4L e 2 1 70 Be . %32 RLY5016, A7 S 20 U B AT HAHZ A Hr otk 20— 2w
S RIBENLEF MBESE T IEE SN, R RS R BB R #TTE I E

fH.
[0251] 3% 3. WL FENUERMEF ST Z 4 1 Pra S0 s W Z I a1 12528 ik
[0252]
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CN 104822383 A

R B

S 1- Ayt g K+ >5.0-5. 5mEq/L

SBP AL FF 14845 10g/d 20g/d 30g/d EF
FAE (mmHg) N=74 N=73 N=73 N=220
ST &HE, N 74 73 73 220
#£3XK, n 70 70 72 212
b R HASE 9.3+ 1.8 -49+18 -103+£18  -82x1.0
95% B A% X ] -12.8,-5.7 -85,-14  -13.9,-68  -10.2,-6.1
1A, n 72 71 72 215
BRI HASE  -1L1£19 88420 -120+19  -106+1.1
95% F 4% X ] -149,-73  -12.6,-49  -158,-82  -12.8,-84
28, n 70 70 71 211
B R HMASE  -124£20 -57+20  -138+20  -10.6=1.1
95% B 15 R ] -16.3, -8.5 -96,-1.8  -17.7,-99  -12.9,-8.4
#3A, n 64 69 71 204
B Z kg HASE  -11.54£2.1 7520 -125£20 -105+12
95% E A5 R ] -15.6,-7.4  -11.5,-3.5 -16.4,-8.6  -12.8,-8.2
#4848, n 65 67 69 201
B R St -133+£20  -8.0+£20 -124+20 -112+1.1
SE
95% % 12 R 4] -172,93  -11.9,-41  -162,-85  -13.5,-9.0
#58, n 65 66 67 198
B R FASE  -120+£20 -9.6+20  -137+20  -118+12
95% & 15 R 1] -159,-80  -13.5,-57  -17.7,-98  -14.0,-9.5
#£68, n 65 66 64 195
Robh R HHFASE  -133+2.1 69+20 -128+21 -11.0+12
95% 1% X ] -173,-93  -109,-29  -16.8,-8.7  -13.3,-8.7
%78, n 64 64 65 193
B R FASE  -156+£20 -95+20 -11.0+20 -120+12
95% % 1% X 1] -19.5,-11.6  -13.6,-5.5  -15.0,-7.0  -14.3,-9.7
#£8A, n 66 64 66 196
P~ HASE  -163+£20  -12.0+20 -13.8+2.0 -140+1.1
95% E 42 X IA) 2202,-12.5  -15.9,-8.1  -17.7,-100 -16.3,-11.8
[0253] 3% 4. (ETFENELGEFEMATHEL 2 Fra B 5 FE LG T 14810

[0254]
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CN 104822383 A

i

R B

33/40 1L

[0255]

[0256]

BLE 2 g Eidr i K+ >5,.5-<6.0mEq/L

SBP AL LTFA4) 20 g/d 30g/d W0gld oy 2 o4
F ¥ (mmllg) N=26 N=28 N=30 F7
SAEyEE, N 26 28 29 83
#£3X, n 26 27 29 82
Bk BESE  ~73+35 -96+34 -66+33 -7.8+£20
95% Z 12 IR J4) -14.2,-0.4  -16.3,-29 -13.1,-0.08 -11.7,-4.0
2148, n 24 28 28 80
B DR BASE  62+42  -115+£39 -48+39 -75+23
95% & 12 X 4] -144,19  -19.2,-3.9 -12.5,2.8 -12.1,-3.0
%28, n 24 27 26 77
B HASE  -5.8+42  -77+40 -33+40 -56+24
95% & 12 X 4] -142,2.5  -156,02 -11.3,46 -10.3,-1.0
#F3A, n 24 25 25 74
B ZRIGHASE  -120+3.8 -100+£3.6 -83+3.6 -10.1+2.1
95% & 45 R 1] -19.4,-4.6  -17.2,-29 -155,-12 -14.3,-5.9
#48, n 24 25 24 73
e £ E S 96+31 -107£30 -38+30 -81+17
SE
95% & 13 R 4] -15.7,-3.5  -16.6,-49 97,21 -11.5,-4.6
%58, n 24 25 23 72
BN FEIHASE 83436 94+35 -60+35 -7.9+20
95% & 45 X 1] -153,-12  -16.2,-27 -13.0,0.9 -11.9,-3.9
#6A, n 24 25 22 71
B R YKASE  -75+3.6 -114+34 -54+36 -8.1+20
95% F 4% X 1] -14.5,-0.5 -18.1,-4.6 -124,1.6 -12.1,-4.1
#F7H, n 24 25 22 71
B R IBKASE -104+3.4 84+33 -13+£34 -67+19
95%F 12 X ] -17.1,-3.7  -148,-19 -8.0,54 -10.5,-2.9
#%8A, n 24 26 24 74
BN HBASE  -78+3.5 110434 -17+35 -69+20
95% & 15 X 1] -148,-09 -17.6,-44 -85,51 -10.8,-3.0

R 5. HITREAUEIAFEAM TR | IR m A m mue i 8 i s IR E 46
1251221k
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CN 104822383 A w R B 34/40 T
A -y g K+ >5.0-5.5mEq/L
3 A
gﬁzﬁiﬁi )7? Ay 10 g/dN=57 20 g/dN=57 30 g/dN=56 & #N=170
SHEEE, N 57 57 56 170
#£3XK, n 56 56 56 168
B SR HKELSE  98+£20  -5.6+20  -125+£2.0 93+1.2
95%F 13 X 4] -13.8,-5.8  -9.6,-1.6  -16.5,-8.5 -11.6, -7.0
#18, n 55 55 55 165
B SR IHASE  -114+£22  99+22  -127+22 -11.3+13
95% F 45 X 1] -15.7,-7.1  -142,-56  -16.9,-8.4 -13.8,-8.9
#2808, n 54 54 54 162
BN HASE  -123423  58+23 152423 111413
95% F 15 X 1] -16.8,-7.8  -10.3,-1.3  -19.8,-10.7  -13.7,-8.5
38, n 49 53 54 156
Foh R HKLSE 116225 102424 -13.8+£24  -11.9+14
95% & 12 X 1] -16.4,-6.7  -14.9,-55  -18.5,-9.1 -14.6,-9.1
#£48, n 51 52 53 156
B Z I HASE  -13.4£23  -108+23 -142+23  -128+13
95% % 12 & 1] -18.0,-8.8 -154,-63  -18.7,-97  -154,-102
%58, n 50 51 53 154
Bl HESE -114+23  -105+23  -150+23 -123+1.3
95% & 13 R ¥ -16.0,-6.8 -15.1,-5.9 -19.5,-10.5  -14.9,-9.7
H6HE, n 50 51 52 153
Bk HESE  -123£22  68+22  -150+£22  -114+13
95% & 13 X 7] -16.6,-7.9  -11.1,-2.5 -19.3,-10.7  -13.8,-8.9
F7H, n 50 49 52 151
B R HFASE  -145£21  9.0+£21 -132x21 122+12
95% & 12 R 7] -18.6,-10.3  -13.2,-48  -17.3,-9.1 -14.6,-9.8
#£8H, n 51 49 52 152
B R YHASE  -16.6+22  -13.0+23  -149+22  -148+13
95%E 15 X 1] 21.0,-123  -174,-86 -192,-105  -17.3,-12.3
[0257] % 6. (I BENLER LT EAE T2 4] 2 T i a0 i BB i 46 5 N2 PR
[1)°F- 35481k
[0258]
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CN 104822383 A

i

R B

B - 5E5an 5 K> 5.5-<6.0 mEq/L

SBP MK 44467 20 g/d 30 g/d 40g/d o
Z 18 (mmig) N=24 N=24 N=25  EEN
P A, N 24 24 24 72
£3X, n 24 23 24 71
T o FRIKLSE  -102+£36  -112+£3.7 -65+3.7 9.3+2.1
95% E 4% R 1] -17.3,-3.0  -185,-3.9 -13.6,07  -13.4,-5.1
#£14, n 22 24 23 69
B oM BASE  -84+44 -13.8+43 -2.1+43 8.1+25
95%F 12 X ] -17.0,03  -222,-54  -10.7,64  -13.0,-3.2
%28, n 22 23 21 66
B H4SE  -8.0+43 -104+42 -03+43 62425
95% E Z R ] -164,04  -186,-2.1  -8.8,82 -11.1,-1.4
#F3A, n 22 21 20 63
B RIGHASE  -14.1+£39  -128+3.9 67140  -112+23
95% & 45 R 1] 21.7,-64  -205,-5.1 -145,12  -15.6,-6.7
#48, n 22 21 19 62
B HASE  -12.0+£32  -136+32 4.0+33 99+19
95% A5 R 9] -18.3,-5.8  -199,-73 -10.6,25  -13.5,-6.2
£58, n 22 21 18 61
o SR -101+£37  -129+3.8 -4.1+£4.0 9.1+22
SE
95% & 45 X 1] -17.5,-2.8  -20.3,-5.5 -11.9,3.7  -13.4,-4.7
£6A, n 22 21 17 60
B RYKESE  99+35 -142+36 -2.1+3.8 87421
95% F 4% X 1] -16.8,-3.0  -212,-72  -96,5.5 -12.9, -4.6
#F7H, n 22 21 17 60
B oM BASE  -12.7+35  -11.9+3.5  19+38 76+2.1
95%F 12 X ] -19.5,-5.9  -18.8,-5.0  -55,94 -11.6,-3.5
#%8A, n 22 22 19 63
BN HASE  -114+36 -144+35 -03+38 87+2.1
95% & 15 X 1] -18.4,-44  -213,-74 -1.7,7.1 -12.8, -4.6

[0250]  SEJifsl 4: %52k H 1T il AR 70 A& 7K He (14 7 #r
[0260]  iZEE & A X SLHER] 2 2 1T G RBT 7R 8 J& 67k 4n 8] T 267 7k He (19

EEMESPrER RTER 0G4 78K AL I T 2 Hr. R 784
YA B RAE IR 3 9 M 10 4h Y ARAE Bk i 1) i I AR IR AR o TSI AL (AL 3)
HREAR AL ) B F AL 1 87 R T 290& FEFEAR .

[0261] XT3 7-10, R LM 052 H A #Z B BEVLE 4675 &% 32 RLY5016 1) BT A BE
LB (BHEGTARE) . MHTERENENRSRAUSIEEE, Lo RAENITKIE
(DBP) MELL IR AR . PR e R AR S RS TAE R 418 BE AL
IR E I E] (li2 ) ELEAELL DBP RIREA LSS 77 & i a2 R . AR BT Toeplitz
LERE N B B B AR PR AR o 3 T P A2 S IR (10 e P X bE 2 RS BE A LS 4 77 & ) A
THE FRHEIRZE (SE) FUEAS X IH . FEHLAH 2540 SR THE ARk iR 2 (SE) FEAE X R 7E
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CON 104822383 A OB B 36,/40

HIZ34LIR] 2P 70 Be - B3 RLYS016, A 220 U B AL T HAHZ 2 Hr oTik 220 — R4
S RIBENLEF B ES T S PTIEE SN, R R E R BRSNS I # DT I E

fH.
[0262] 3R 7. EITFENEREFEMTHZEL | Fra B 475K 5 ML L UG P 14810
[0263]
B - 55 K> 5.0-5.5mEq/L
DBP MK L HFH#55  10g/d 20g/d 30 g/d B
F 1E(mmHg) N=74 N=73 N=73 N=220
SATH B E N 74 73 73 220
F3K, n 70 70 72 212
B HLSE  38+1.1 -3.1+101 -58+%1.1 42406
95%FE 1Z X 4] -6.0,-1.7 -52,-10 -79,-37 -5.5,-3.0
Z1An 72 71 72 215
Foh ZRIPKLSE  60+12 54+12 -70+12 -6.1+0.7
95% E 12 R 1A -83,-3.7 -7.7,-3.1  -93,-47 -7.4,-4.8
#28, n 70 70 71 211
Bk HBLSE 66+13 -61+13 -61+13  -63+07
95% B 1 X 1A 9.0,-41 -8.6,-3.6 -86,-3.7 7.7, -4.8
%384, n 64 69 71 204
BRI HLSE  5.0+£12 60+12 -80£12  -63+£0.7
95% & 4% X 7] -74,-25 -84,-36 -104,-57  -7.7,-49
H48, n 65 67 69 201
T ZRIYHLSE 58£12 65+12 -8.0+£1.2 -6.7+0.7
95% B 45 R 19) -8.1,-34 -88,-41 -103,-57 -8.1,-5.4
#£5H, n 65 66 67 198
BRI HESE  60+£13 -59+£13 -84+£13  -68+0.7
95% & 1% X 4] -8.6,-3.5 -85,-34 -10.9,-59  -82,-5.3
#£6MA, n 65 66 64 195
Bk ML SE B3.7+13 64+13 -66+13 -62+0.8
95% 1% X [A] -8.3,-3.1 -9.0,-3.8 -92,-4.0 7.7, 4.8
£7H, n 64 64 65 193
o ZRIBLSE  63+£14 60+£14 65+13 -6.3+0.8
95% B4z R 1] -8.9,-3.6 -87,-34 -92,-39 7.8, -4.8
#F8A, n 66 64 66 196
R ZRIHBPLSE 7614 -13+14 -68+14  -72+0.8
95% B 12 X JA] -10.3,-49 -10.1,-4.6 -9.5,-4.1 -8.8,-5.7
[0264] & 8. EITFENERIEFEMATHHIELL 2 Fra B 475K 5 ML UG T 14810
[0265]
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CN 104822383 A

i

R B

37/40 7T

[0266]

[0267]

B 2 G i K >5.5-<6.0mEq/L

DBP AR A FFH4IE  20g/d 30 g/d 40g/d HF
1 (mmig) N=26 N=28 N=30 N=84
ST RHE N 26 28 29 83
£3KX, n 26 27 29 82
Bk HHASE <1720 -39+£20 -54+19  -3.7+1.1
95% & 1% X 4] 56,23 -78,-008 -9.1,-1.7 -5.9,-1.5
1A, n 24 28 28 80
B HAISE  -14+25 -53+24 -44+23 37+14
95% B 12 R 14] 64,35 99,07  -9.0,02 -6.4,-1.0
Z28, n 24 27 26 77
BRI LSE 72420 -30+£19  -55+19 53+1.1
95% 15 X 1A] -112,-3.3  -68,08  -94,-1.7 -7.5,-3.0
38, n 24 25 25 74
B R ELSE  70+£21 70420 59420 0 -67+12
95% & 13 X 1] 111,28 -11.1,-3.1  -99,-1.9 -9.0,-4.3
#Z48, n 24 25 24 73
B E+SE -7.7£22  -63+22 -19+£22  -53+13
95% B 12 X 1] -12.1,-3.3  -106,-2.0 -6.2,24 -78,-28
£58, n 24 25 23 72
By H+SE -82+18 68+18 -44+18  65+1.0
95% F 1% X 1A] -11.8,-47 -103,-34 -8.0,-0.9 -8.5,-4.5
#F6H, n 24 25 22 71
B YHASE  -7.1£20 -89£20 -43+£20 -68+12
95% F 12 X ] -11.1,-3.1 -12.8,-5.1  -8.4,-0.3 9.1, -4.5
#7H, n 24 25 22 71
B R HELSE -7.3+£19 90+18 -34+19  -66+1.1
95% B 12 K 1] -109,-3.6 -12.6,-54  -7.1,0.3 -87,-4.5
#£8A, n 24 26 24 74
Zoh R IYSASE  45+21 70420 -1.8+20 44412
95% 12 R 4] -8.5,-04 -109,-3.1 -5.8,22 -6.7,-2.1

9. I BEHUEIAN B 2L | G 7 L 00 56 PR IR P 0
RSk
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CN 104822383 A

i

R B

L - K >5.0-5.5mEqg/L

DBP AL L4469  10g/d 20 g/d 30g/d BEF
F 1 mmlHg) N=57 N=57 N=56 N=170
S EHE N 57 57 56 170
#3XK, n 56 56 56 168
BRI HESE  -37+£13 45+13 T1+13 0 -5.1407
95% & 12 R 7] -6.1,-1.2 7.0, -2.0 9.6, -4.6 6.5, -3.7
£1A, n 55 55 55 165
o R BLSE -5.8+1.3 -6.6+ 1.3 7.5+ 1.3 -6.6 +0.8
95% F 4% X 4] -84,-32 -92,-3.9  -102,-49  -81,-5.1
Z28, n 54 54 54 162
B EIHASE  -71+15  -7T4+15  -65+15 -7.0+£09
95% & 12 R IA] -10.0,-4.1  -10.4,-45  -9.5,-3.6 -8.7,-5.3
%34, n 49 53 54 156
B MK LSE  -52+15 74+14  97+14 -74+08
95% 12 X 7] -8.1,-22  -102,-45 -125,-68  -9.0,-5.7
Z4F, n 51 52 53 156
o HLSE 56114 -85+14 -100£13 -8.0+0.8
95% & 13 X 7] -82,-29  -112,-59  -126,-7.3  -9.6,-6.5
%5584, n 50 51 53 154
Fh R HYFALSE  -65+1.5 83+1.5 95+14 -8.1+0.8
95%% 13 X 7] 94,-36  -11.1,-54  -123,-6.7  -9.7,-6.4
H6R, n 50 51 52 153
B RHBLESE  -5.6+15 7315 77+£15  -6.8+09
95% F A% X 7] -8.6,-26  -103,-43  -10.7,-47  -8.6,-5.1
%78, n 50 49 52 151
Foh TS LSE  -55+16 -71x16 7715 -6.8+09
95% 5 13 X ¥ -8.6,-24  -102,-40 -108,-47  -8.5,-5.0
#Z8A, n 51 49 52 152
b ZRBHBLSE  -7.2+1.6 -8.1+£1.6 8.1+ 1.6 -7.8+0.9
95% F 4% R 7] -104,-4.1  -114,-49  -11.3,-50  -9.7,-6.0

[0268]
K135 484k,
[0269]
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CN 104822383 A

i

R B

L7 2- Bt 5 K >5,5-<6.0mEq/L

DBP MELF#69Z  200/d 30 g/d 40g/d G F
1E(mmllg) N=24 N=24 N=25 N=73
S EA N 24 24 24 72
#£3K, n 24 23 24 71
B R IHASE  -1.6+22 41422 59422 -39+13
95% & 12 K | 59,26 -8503 -10.1,-1.6 -64,-14
#1An 22 24 23 69
BB ESE 15427 64+27 -44+27 -41+16
95% & 13 X 4] -6.9,3.9 -11.6,-1.2 97,09 -7.2,-1.1
Z28, n 22 23 21 66
B FIGHASE 77422 -40+22 47422 -55+13
95% & 15 X 4] -12.0, -83,02  -9.0,-03 -7.9,-3.0
3.4
£3A, n 22 21 20 63
BRI HESE -72£23  -76+23  -69+23 7213
95% EAZ R 7] 117, -12.1,-3.1 -11.5,-23 -9.9,-4.6
2.7
48, n 22 21 19 62
B R[S ISE  -8.0+£24 -69+£25 26+£26 -58+14
95% & 4% 1A -127,  -11.7,-2.0  -7.6,24 -8.6,-3.0
3.2
%58, n 22 21 18 61
B R MBASE  -8.6+1.9 -73+20 -5.1+21 -7.0+1.1
95% & 45 X ] 124, -112,-35 9.1,-1.0 -9.3,-4.8
4.9
%68, n 22 21 17 60
PR+ SE -7.6+£21 -100+£22 -48+23 -75+13
95% B 12 R I -11.8, -142,-5.8  -9.3,-0.2 -10.0,-5.0
3.4
Z78, n 22 21 17 60
BT RMASE 275420 94421 3.0+22 -66+12
95% & 12 X 4] -11.5, -135,-54 74,14  -9.0,-43
3.5
Z8A, n 22 22 19 63
T R IHLSE  -48+22 86+22 21+23 -52+£13
95% & 42 X ] 9.1,-04 -129,-43 67,25 -17,-2.6

SEREA 5« L7 H R I 775 P[] B 70 1 18] 5C &= AT 7

FE1Z TR 70 1) S 06 21 o A P A PE S B DD B s B R P R I e KRR (SHR) (N =

32) o AEHEIL SHR(N = 6) FIfEXTHEA . Hah¥ridE NAK Ca® Fil Mg > P& (TD04498) W) . A&
Je K SIS H AR B AR AN TS T 2ARETIE (0. 4% w/w, TD120436) [ FE HAEHF 78 Fr it
HHIE A K AN FE K& F] (amiloride) (0. 05mM) AT S A (30me/L) .

[0272]  XJHEHMBIPNAEIT 7 FF L HA R AR FF ] TD04498 TR B AR £ 4h 78 17K o
[0273]  7E 16 K0T A shpseAT LA pbifn o HR 4 I 2 M A /K s s E AL 20 1 4 A
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CON 104822383 A OB B 40/40

TSI N RPTIR LS 7R TT T %
[0274]

VI eV N

1 TD120436 ( KR¥AIT ) 8

2 TD120436+2 % 4 454 7 8

3 TD120436+4 % 454 7 8

4 TD120436+6 % 454 7 8

5 X HR 6

[0275]  YRIT T ERHGE 9 KA 15 KGR MUVR  FE(E A PR . AEAF 5045 SRR USCER AT s A ze
g B W B o AE S IN TA) U 5 LIRS  F5 (5 R0 JR B 7K 1 R L 375 1 [ B 7K F

[0276]  ZHTAEFEZR 5 9 NS 156 RIS X RE R IGI7 AL 30 20 1 M3 A K -~ (mmo1/1) o 55
RIGIT AL, I M E RGPS 9 RN -9. 1% %5457 ) —18. 2% (4%
ZEAT) M -20.3% E%HLEEH), HHAESE 16 RFAH -6.9% %ML G ) -13.2%
(A% HEER ) 1 -17.4% (6% HEER) . HRGITAHMLIL, WELRIEE 9 R HHLE G
FEE 15 RV S S AR IT B ATA 4L IS 8 K P 0 25 PR . A8 AR 28 ANOVA Jin |
Bonferroni Bk 5k T 08 ( 5RASFEZAR L #xP << 0. 01 ;%P << 0. 001) »

[0277] B HT T AEFLEL V55 9 RANEE 15 KMy B R VAT A S 6 20 A I 375 182 [ B 7K S
(pg/mL) o 5 RIGYTALAH EE, - 159 i 375 12 [ R P A K P 7E 5 9 RINF A —22. 7% Q%4 &
) =53.0% (4% LG 7)) M -57.6% (6% ML), I HAES 15 RN -16. 6% (2%
HZEEH) ) L -37.9% (A%MEEEH) Al -50.3% (6% MEEEF ). HRIGITHMEL, 7856
9 KA LA IAIEE 15 R LA S SRR IG T 10 BT A7 4 A W0 4% 381 I3 1% ] il 7K ~F 3 25 B
fiko I XR 2 ANOVA Jin I Bonferroni H G474 ( S5RAIRAFHLL %P < 0. 05 ;
%P < 0. 01 ;%P < 0. 001) .

[0278] BT YRYT L) JRAAFHEME K S To 22 57

[0279] W FLEIN, B A5 HLTE B2 AN 45 381 1L 775 12 [ A ik 2> o

[0280]  FESERA R BHER AR e St 77 SR 2RI, el ] “—Fh 7 AN K7 M Bk B
HERNGFA—MEEZMER, REGE7.“G87NBLa” 8 vEEFM I HEWER
FR 20, ] ReARAE AP EE R .

[0281] 2T DL b, S 7 AR IIRE T B K IF R e A A4S

[0282]  HHT A] AZEANE & AR B IS L (R 00 B % Bk TV b AT Ml iz, DR ek R
B DA E 3 A 25 R0 R BRI mh Bl s H IR B A P 258 IS A 2 1 P P 0 = PR A 72 ¢ 2 S
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CN 104822383 A W BB M 1/5 7

L 54
=
w 5.2
&
Wois e~ 4 FACR {n=128)
ﬁ it ~-ACR »= 30 (n=95)
9 ~a=ACR > 300 (n=55)
4.4 i@ GER 15-44 {n=66)

4.2 ; :

. & & &
¥ ¥ & g
& 1

15& e

155 ey
T 150 -
E s ~e~4EATACR (n=128)
a «#-ACR »= 30 {n=95)
@ 140
N =i~ ACR > 300 (n=55)

135 e eGFR 15-44 (n=66)

130

¥ & & @
Y & & &

52



CN 104822383 A W oOB B M 25T

90 -
o0 85
)
E 80 - ~~4EATACR {n=128)
- J ~8-ACR >= 30 (n=95)
ol ~4~ACR > 300 (n=55)

~oaGFR 15-44 {n=66}
70 - ey
i @ e &
? g? Q? sg
K 3

2,500
E« -4 MACR {n=128}
§ 1,500 - - ACR >= 30 {n=95)
A “&=ACR » 300 {n=55}

1,000 <@ GFR 15-44 (n=66)
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CON 104822383 A W BB B M 3/5 1

L
o

I
n

~o-FEMACR {n=128)
~#-ACR >= 30 (n=95)

eGFR, mL/min/1.73m?
B
)

35 ~+-ACR > 300 (n=55)
~-eGFR 15-44 (n=66)
30 »
& &
&
Kl 5
eGFR, mL/min/1.73m2
- 1
07 4 a9 ST 49 48
sich M M m ¢
30 -
15 -
G ¥ L] i t ¥

BL M1 M2 M6 Mi12

K 6
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CON 104822383 A W BB B M 4/5

% K+, mEq/L
557 &3
T
5.0 -
45 4.5 4.6 4.6
4.5 - + +
4»0 - 4 - | 4 4 -]
BL M1 M2 M6 MI12
K 7
& ACR, mg/g
1,500 -~
853 9pn 971
930 802
1,000 1 T + .}. _I_ :
| ]

500 -

BL Ml M2 M6 Mil12

K 8
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CON 104822383 A W BB B M 5/5 1

BP, mmHg
160 - 157 - 90
! W SBP
150 1 fgs CDBP | 850_
0. 139
& 1 138 138 a0
& 140 134 [ 890
130 - - 75
4 3| (73 ”
120 . , , ; 70

BL M1 M2 M6 MIl2

56



	Biblio page:1
	Description page:2
	Claims page:63
	Drawings page:81



