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Meaningful Results
Clinical and non-clinical research of
the safety, efficacy, and tolerability
of the device supports that the
product is safe and effective for its
intended use as a tool to absorb
fluid from the circulation via the
gastrointestinal route.
The device has been demonstrated
to be safe for use with a high
tolerability profile. Studies support
that the probability of risk is low,
and the severity of risk is low, with
no long-term negative effects of
use. Any potential adverse effects
are mild-to-moderate, transient,
reversible, and resolve without
intervention.
Use of the device has shown to be
effective for healthy volunteers,
ESRD patients on hemodialysis,
and heart failure patients with and
without chronic kidney disease.
Use of the device resulted in
clinically meaningful outcomes,
including, but not limited to,
removal
of
fluid
from
the
circulation via the gastrointestinal
route and improvements in quality
of life.

Recognized as Safe
by Global Regulatory
Agencies
The product is derived from
material that is recognized as safe
by global regulatory agencies.
These determinations support the
safe use of the device for its
intended use as a tool to help
patients manage their fluid:
Inclusion in the Priority-Based
Assessment of Food Additives
(PAFA).
Recognized
by
the
Codex
Alimentarius Commission of the
World Health Organization (WHO)
as a food additive.
Not classified as hazardous by the
Globally
Harmonized
System
(GHS).
Recognized as safe, non-toxic,
and non-carcinogenic by the
National
Toxicology
Program
(NTP), International Agency for
Research on Cancer (IARC), and
Occupational Safety and Health
Administration (OSHA).
The material is also recognized as
direct and indirect food additives
permitted for human consumption
by the FDA.
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Non-Clinical Performance

Safety

Animal testing for safety and effectiveness of the
subject device material was conducted in compliance
with the principles of Good Laboratory Practice (GLP).

Results from performance testing for Safety show:
■
■
■
■
■
■
■
■
■
■
■
■

Probability of risk is low, severity of risk is low, and the success of risk
mitigation is high when the subject device is used for its intended purpose
of absorbing fluid from the circulation via the gastrointestinal route.
No long-term negative effects of use.
Any potential adverse effects are mild, transient, and reversible.
No deleterious effect on the gastrointestinal system.
Well tolerated with no GI irritation or inflammation.
Gastrointestinal function is not compromised.
No effect on the central nervous system, cardiovascular system,
renal system, or gastrointestinal system.
No clinically relevant systemic symptoms observed.
General state of health, body weight, food and water consumption,
haematological and clinicochemical parameters were unaffected in
male and female rats.
No treatment-related effects in rats on male or female fertility or
maternal or embryo/fetal toxicity.
No treatment related effects in dogs on survival, ophthalmologic
examinations, electrocardiography, organ weights, gross or microscopic
pathology, or hematologic and urinalyses.
The superabsorbent polymer material has proved to be not genotoxic in
vitro or in vivo. No gene mutations, chromosome damage, or cytotoxicity
were observed.
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Non-Clinical Performance

Effectiveness

Results from non-clinical performance
testing for Effectiveness show:
■

■

■
■

■

The superabsorbent device material is capable of absorbing fluid via the
gastrointestinal route, resulting in:
- An increase in fecal volume.
- An increase in fecal water content.
- A decrease in mean urinary excretion rate.
- A decrease in average daily urine output.
Fecal volume increases while urine volume decreases as a result of use.
Further, urinary output decreased even with increased water intake. This
measure thus supports that the polymer removes fluid from the circulation
that would normally have been removed by the kidneys.
When fluid is absorbed in the gastrointestinal tract and excreted from the
body in the feces, the kidneys and the heart do not have to compensate for
fluid that would otherwise be present in the circulation.
Performance data for effectiveness in nephrectomized rats showed:

■
■
■

Better control of fluid retention
Absorption of water that would otherwise cause edema
Increased survival time

Performance data for effectiveness in a patient ESRD dog showed:

■
■
■

Better management of fluid than on hemodialysis alone
Decreased rate of rise of urea
Improvement in blood pressure

Performance testing in healthy and fluid overloaded animals has demonstrated that
there is reasonable assurance that the device is safe and effective for its intended use.
Non-clinical performance data further demonstrates that probable benefits to health
from use of the device outweigh the probable risks from use.
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Regulatory Pathway
In 2019, the United States
Food and Drug Administration
authorized and cleared for
commercial sale a new type of
medical device.
FDA identifies this generic
type of device as:

Ingested, transient,
space-occupying
device
The device transiently occupies
space in the stomach before
passing from the body via the
natural gastrointestinal route.
As a result of this new generic
medical device category, Fluid
Lock System follows the 510(k)
path to regulatory clearance
and market authorization in
the United States.
In 2020, the Conformité
Européenne (CE) mark was also
granted for this device type.
The predicate device to
Fluid Lock System is
recognized, categorized, and
regulated as a medical device
in both the United States and
the European Economic Area.
It is also recognized as a
medical device in China.

Substantial Equivalence
For purposes of substantial equivalence,
according to the US FDA, the term
intended use means the general purpose of the
device or its function, and encompasses the
indications for use.
The term indications for use describes the
disease or condition the device will diagnose,
treat, prevent, cure, or mitigate, including
a description of the patient population.
A finding of substantial equivalence means that
the indications for use of the new device fall
within the intended use of the predicate device.
Differences in indications for use, such as the
population for which a device is intended or the
disease a device is intended to treat, do not
necessarily result in a new intended use.
According to the European Medical
Device Directives, similar means that
no clinically significant difference in the
performance and safety of the device would
be due to differences.
Fluid Lock System fulfills all clinical, technical,
and biological characteristics to the predicate
device with which equivalence is claimed.
Demonstration of equivalence to a
CE-marked medical device can be made,
including specifications and properties,
material characterization, and other data
can be provided.
Characteristics are similar to such an extent
that there would be no clinically significant
difference in the safety and clinical performance
of the device.
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Predicate Device Comparison
To achieve a space-occupying effect in the stomach, the dry superabsorbent
polymer material absorbs fluid to become a gel. Essentially, Fluid Lock System and
the predicate device represent two sides of the same coin. Stomach volume
becomes occupied when the polymer first absorbs fluid and transforms into a gel.
Comparison
Points

Fluid Lock System

FDA-Cleared
Predicate Device

Intended Use

Ingested, transient, space-occupying device

Indications for Use

Fluid management

Materials

Cross-linked superabsorbent polymer where the fluid
absorbing material, the cross-linker, and the capsule
are recognized as safe for human consumption

Technology

The technological principle behind the mechanism of
action of the superabsorbent polymer is absorption.
Absorption by the polymeric material is governed by
fluid penetration into the microscopic pores of the
porous material. The polymer responds elastically with
the mechanical dispersion of fluid through the material.

Bench Testing

Testing in a simulated use model to evaluate device
disintegration and device hydration state throughout
the gastrointestinal tract

Same

Shelf Life Testing

Bioburden (microbial limit testing) and moisture content
assessment throughout the shelf life of the product.

Same

Product
Integrity Testing

Performance testing demonstrating continued
ckage integrity and device functionality over the
labeled shelf life.

Same

Clinical
Performance
Testing

Clinical performance of the device demonstrating
the device performs as intended and evaluates:

Change in fecal volume

All adverse events, including obstruction, dilation,
diarrhea, constipation, and dehydration

Interaction with representative medications

Body weight change
Same

Physician and patient labeling states:

The clinical benefit of the device

Instructions on how to use the device as intended,
including how to avoid interaction with medication

The shelf life of the device.

Same

Labeling

Same
Weight management

Same

Same

Same
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Effective Fluid Management
Clinical Improvements
Fluid Lock System is intended as a tool to
absorb fluid from the circulation via the
gastrointestinal route. It works independently
of kidney function. An increase in fecal volume
and a concomitant decrease in urinary
volume demonstrates the device is managing
fluid. The device provides value to numerous
patient populations who may experience
excess fluid retention.
Data shows that use of the device results in
consistent positive effects on indicators
associated with fluid overload. These effects
resulted in a pattern of improvements over
placebo in both physician-assessed and
patient reported outcomes.
Clinically meaningful improvements in patient
health and quality of life demonstrate the
effectiveness of the device for its intended
use and its long-term commercial viability.
Use of the device results in clinical
improvements including but not limited to:
- Dyspnea by Likert scale
- Signs and symptoms of fluid overload
- Change in body weight from baseline
- Reductions in blood pressure in patients
with baseline systolic BP >130mmHg
- KCCQ measurements of quality of life
- Proportion of subjects with NT-proBNP
<1000 pg/mL
- Reductions in NYHA classification

The Need for
Fluid Management
Fluid overload is a central component
to the pathophysiology of heart failure.
One of the most common diagnoses
for secondary heart failure
hospitalizations is renal failure.
It is also well established that
patients with chronic kidney disease
have a heighted risk of cardiovascular
problems. Heart failure is one of
the most common cardiovascular
complications of end stage renal
disease.
90% of hospitalizations for heart
failure sufferers result from the
symptoms and signs of excess
fluid in the circulation.
Fluid overload is a common
occurrence in between hemodialysis
treatments and can worsen
hypertension, exacerbate heart failure,
and increase the risk for symptomatic
intradialytic hypotension — a common
complication of hemodialysis, affecting
approximately 15% to 40% or more
of all dialysis sessions. About 25%
to 30% or more of patients gain
large amounts of fluid between
hemodialysis sessions.
A strategy to help manage fluid
overload, its signs, and symptoms
could help lessen the likelihood of
hospitalizations, help mitigate signs
and symptoms of fluid overload,
and help improve causal conditions.
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Summary of Clinical Studies
Use of the device has shown to be effective for non-sick (healthy) individuals, ESRD
patients on hemodialysis, and heart failure patients with and without chronic kidney
disease.
The device has been demonstrated to be safe for use with a high tolerability profile.
Studies support that the probability of risk is low, and the severity of risk is low, with
no long-term negative effects of use. Any potential adverse effects are mild-tomoderate, transient, reversible, and resolve without intervention.
Use of the device resulted in clinically meaningful outcomes, including, but not
limited to, removal of fluid from the circulation via the gastrointestinal route,
improvements in measures of fluid overload and other quality of life improvements.

Clinical Results by Patient Population
HEALTHY VOLUNTEERS

RESULTS

Assessment of the safety,
efficacy, and tolerability
of the device in healthy
volunteers.

After 9 days of use, usage of 7 to 25 grams of the device per day resulted in
an increase in fecal weight and a decrease in urinary volume. Fecal sodium,
and fecal potassium increased in a dose related manner with a concomitant
decrease in urinary sodium and potassium excretion. Use of the device at
or below 15 grams per day was well-tolerated with low incidence of mild to
moderate GI-related adverse events that resolved without intervention.
No clinically significant treatment-related findings were noted in hematology,
vital signs, ECGs, or physical examination data.

Assessment of the safety,
efficacy, and tolerability
of 4 different dosing
regimens of the device
in healthy volunteers.

After one week of use, usage of 15 grams of the device per day resulted in
increases in fecal weight, fecal sodium, and fecal potassium and concomitant
decreases in urinary volume and excretion of urinary sodium and potassium.
Effects were comparable between 4 different dosing regimens which allows
for a flexible and individualized dosing regimen.
Use of the device at 15 grams per day was well tolerated with no discernible
difference in tolerability based on QD, BID, TID, or QID dosing. All adverse
events were mild to moderate in intensity, intermittent, and resolved without
intervention. No safety concerns were identified based on adverse events,
neuroendocrine markers, laboratory studies, vital signs, physical examinations,
or ECGs.

Assessment of the safety,
efficacy, and tolerability
of the device in healthy
volunteers.

After two weeks of use, usage of 15 grams of the device per day resulted
in increases in fecal weight, fecal sodium, and fecal potassium and a
concomitant decreases in urinary volume and excretion of urinary sodium
and urinary potassium. No noteworthy changes were observed in serum
chemistry or hematology results, and no clinically significant trends
were observed in vital signs, ECGs, or physical examination results. All
adverse events were mostly gastrointestinal related, mild to moderate
in intensity, intermittent, and resolved without intervention.
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PATIENTS ON
HEMODIALYSIS

RESULTS

Assessment of the safety,
efficacy, and tolerability
of use of the device in
hemodialysis patients
with excess interdialytic
weight gain.

After two weeks of use, the effect of use of the device on interdialytic
weight gain showed mainly that the daily use of between 10 and 30 grams
of the device resulted in decreases in interdialytic weight gain compared to
baseline. Use of the device was mainly well tolerated, and adverse events
were mainly mild to moderate and of the type that could be expected in
individuals experiencing ESRD.

Assessment of the
safety, efficacy, and
tolerability of ESRD
patients on hemodialysis.

After one week of use, usage of 10 grams per day (5 grams BID) showed
increased fecal weight during treatment period compared to baseline, and
decreased urinary volume during treatment period versus baseline.
Well tolerated with no safety concerns based on adverse events, safety
laboratory tests, vital signs, body weight, ECGs, or physical examinations.

Assessment of the
safety, efficacy, and
tolerability of ESRD
patients on hemodialysis.

After two weeks of use, between 8 and 15 grams per day showed fecal
weight and fecal content of sodium and potassium increases in a dose
dependent manner with decreases in urinary sodium and potassium.
Generally well tolerated with no toxicities identified based on laboratory
studies, vital signs, ECGs, or physical examinations.

Assessment of the safety,
efficacy, and tolerability of
various dosing schedules
for ESRD patients on
hemodialysis.

After two weeks of use, usage of 8 grams per day resulted in increases in
fecal weight and in clinically meaningful increases in the fecal excretion of
sodium and potassium. Well-tolerated with mild to moderate adverse events
that were generally gastrointestinal in nature and expected.

Assessment of the safety,
efficacy, and tolerability
of the device in ESRD
patients on hemodialysis.

After one week of use, usage of 15 grams per day resulted in increases from
baseline in fecal content of sodium and potassium and increases in fecal
weight. Reductions in pre-dialysis body weight, systolic and diastolic blood
pressure, and serum potassium concentrations were also observed. Well
tolerated with no adverse events during the treatment period. No safety
concerns were identified based on adverse events, laboratory studies, vital
signs, physical examinations, or ECGs.

HEART FAILURE
PATIENTS

Assessment of the safety,
efficacy, and tolerability of
the device in heart failure
patients.

HEART FAILURE
PATIENTS WITH
CHRONIC KIDNEY
DISEASE

Assessment of the safety,
efficacy, and tolerability
of the device in heart
failure patients with
chronic kidney disease.

RESULTS
After one week of use, usage of 15 grams per day resulted in increases from
baseline in fecal content of sodium and potassium and increases in fecal
weight; and decreases from baseline of urine sodium and urine potassium
content. Reductions in systolic and diastolic blood pressure, and body weight
were also observed. Well tolerated with no adverse events during the
treatment period. No safety concerns were identified based on laboratory
studies; pulse rate, respiration rate, or body temperature; ECGs;
or physical examinations.

RESULTS

After eight weeks of use, usage of 15 grams per day resulted in clinically
significant improvements in a variety of measures including decrease in body
weight; increase in distance walked in 6-minute walk test; improvements in
Kansas City Cardiomyopathy Questionnaire (KCCQ) scores; and a decrease
in class from III/IV to I/II in the NYHA heart failure classification. Improvements
in signs and symptoms of fluid overload including dyspnea on exertion,
peripheral edema in extremities, and pulmonary rales. Mild to moderate
adverse events were mainly gastrointestinal in nature and expected.
No safety concerns were identified based on adverse events, neuroendocrine
markers, laboratory studies, vital signs, physical examinations, or ECGs.

10

Performance Data Supporting
Substantial Equivalence
Weight Change:
In a double-blind,
randomized, parallel,
placebo-controlled study
examining the effect
of the device in heart
failure patients with
chronic kidney disease,
body weight change was
measured. Body weight
change was significant
at Weeks 1 and 2
(P=0.0140 and 0.0039,
respectively) using
repeated measures
analysis of covariance of
change in body weight.
The P-values at Week 4
and Week 8 were
0.0660 and 0.2116,
respectively, for the
device. Weight loss was
significantly greater in
the device than the
placebo group at Week 1
(-0.71 ± 1.5 kg vs. 0.11 ±
2.0 kg, P = 0.014) and at
Week 2 (-0.83 ± 1.8 kg
vs. 0.29 ± 2.3 kg, P =
0.004), and a trend
toward greater weight
loss in the device group
continued at Week 4
(P = 0.066) and Week 8
(P = 0.212).
The data is
representative of
all clinical studies
conducted that
measured change in
body weight, and
supports that Fluid Lock
System is substantially
equivalent to the
predicate device as an
ingested, transient,
space-occupying device
that is effective for
weight management.

● 15g Device!

Extensive non-clinical and clinical studies have
examined numerous data points for the safety
and effectiveness of the device for its intended
use.
Like the predicate device that received
regulatory clearance in the United States and
the European Economic Area, the product has
been studied for:

■
■
■

Weight change
All adverse events, including obstruction,
dilation, diarrhea, constipation, and
dehydration
Interaction with representative medications

Data across all studies consistently provides
a reasonable assurance of safety and
effectiveness of the device and supports
a substantial equivalence decision.
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Performance Data Supporting
Fluid Management

Changes in fecal volume demonstrate the device is
managing fluid.
The device bypasses kidney function, and performs
its intended purpose whether or not the patient has
functioning kidneys.
Improvements across measures of fluid overload,
functional capacity, and quality of life support
that the device is effective for its intended use as
a tool to absorb fluid from the circulation via the
gastrointestinal route for the purpose of fluid
management.
In a dose-ranging clinical study examining the effects of the device
on fluid, sodium, and potassium excretion in healthy subjects, fecal
weight was higher in all device groups compared to the control
group after 5 days. Mean fecal weight values increased in a doserelated manner, with or without food. Daily fecal weight following
15.0g/day for 9 days. Values are means ±95% confidence intervals.
Blue line indicates start of steady state.

15g Device

Device

Placebo

Physician assessment of
dyspnoea on exertion

The product has been studied for fluid management
— the intended purpose of Fluid Lock System.

In a double-blind, randomized, parallel,
placebo-controlled clinical study examining
the effect of the device in heart failure
patients with chronic kidney disease, the
frequency of marked or disabling exertional
dyspnoea by physician assessment
decreased over time. The percentage of
patients reporting moderately or markedly
better breathing by the 7-point Likert scale
was 21.3% in the device group at Week 4
(P=0.567), and 36.6% (P = 0.127) at Week 8.

In measures of functional capacity and quality
of life, the proportion of patients improving by
at least one NYHA functional class from
baseline to Week 8 was substantially higher in
the device group than in the placebo group
[20 (48.8%) vs. 8 (17.4 %); P < 0.001]. The 6MWT
distance from baseline to Week 8 tended to
increase more in the device group.

15g Device!

Mean (standard
deviation) fecal
weight by dose
amount. Values are
daily averages from
Days 5-9, the time
period reflective of
the steady state of
device exposure.

12

Heart Failure Patients with
Chronic Kidney Disease
Patient Reported Outcomes Using the
Kansas City Cardiomyopathy Questionnaire (KCCQ)
In a double-blind, randomized, multi-center clinical study
examining the effects of the device in heart failure patients
with chronic kidney disease versus placebo, improvements
from Baseline were greater for the device group versus
placebo at Week 4 and Week 8 in all KCCQ categories.
Overall Summary Score

Social Limitations Score

Pulmonary Rales
A larger percentage of patients who had pulmonary rales
at Baseline had an absence of pulmonary rales at Week 8.
Patients with pulmonary rales
present at Baseline and
absent at Week 4
Patients with peripheral
edema present at Baseline
and absent at Week 8

Device
26 (55.3%)

Placebo
27 (56.3%)

(N=47)

(N=48)

26 (63.4%)

27 (58.7%)

(N=41)

(N=46)

Blood Pressure

p=0.0050

p=0.0624

p=0.0786

Physical Limitation Score

Quality of Life Score

p=0.0264

p=0.0007

p=0.0914

Symptom Frequency Score

Subset analyses of patients with baseline systolic blood
pressure >130 mmHg revealed significant differences at
Week 8 between device and placebo (p=0.019, systolic
and p=0.012 diastolic) when using Repeated Measures
Analysis of Covariance.

p=0.0694 p=0.0874

Clinical Summary Score

15g Device!
p=0.1264

p=0.1846

p=0.0727

p=0.1416

Changes in Neuroendocrine Markers

Improvements in NYHA Functional Classification
The difference in proportions of patients with at least
one class improvement from Baseline to Week 8 was
significant in favor of the device (p=0.002)
NYHA Class

Device (N=59)

Placebo (N=52)

II

17 (41.5%)

6 (13.0%)

III

24 (58.5%)

38 (82.6%)

IV

0 (0.0%)

2 (4.3%)

Patients with at
Least One Class
Improvement from
Baseline at Week 8

20 (48.8%)

8 (17.4%)

Frequency analysis of patients with NT-proBNP ≤1000
and >1000 pg/mL revealed a significant difference at
Week 4 between device and placebo (p=0.0389) when
using a chi-square test comparing proportions.
Study Visit

Screening

End of
Week 4

End of
Week 8

Variable
NT-proBNP
≤1000 pg/mL
NT-proBNP
>1000 pg/mL
NT-proBNP
≤1000 pg/mL
NT-proBNP
>1000 pg/mL
NT-proBNP
≤1000 pg/mL
NT-proBNP
>1000 pg/mL

Device

Placebo

(N=59)

(N=52)

0 (0.0%)

1 (1.9%)

59 (100.0%)

51 (98.1%)

4 (8.5%)

0 (0.0%)

43 (91.5%)

48 (100.0%)

5 (12.2%)

13
1 (2.2%)

36 (87.8%)

45 (97.8%)

p-value

0.2846

0.0389

0.0656

End Stage Renal Disease (ESRD)
Patients on Hemodialysis
Fecal Content and Concentration of Cations
In an open label, multiple dose clinical study to assess the safety, tolerability, and efficacy of the device in ESRD
patients, large increases in fecal sodium and potassium content occurred after initiation of use of the device. Fecal
content of sodium and potassium increased in a dose-dependent manner.

Device use = 15g/day

Device use = 8g/day

Daily Average Fecal Weight
A mean increase from baseline in daily average fecal
weight demonstrates the effectiveness of the device for its
intended use as a tool to absorb fluid from the circulation
via the gastrointestinal route. Increases in fecal weight
occurred within a day of treatment.

Predialysis and
Postdialysis Blood
Pressure and
Body Weight
In an open label,
nonrandomized, multiple
dose clinical study to
assess the safety,
tolerability, and efficacy
of the device in ESRD
patients who were
maintained on 3-times/
weekly hemodialysis, use
of the device resulted in
lower predialysis and
postdialysis systolic and
diastolic blood pressure
as well as lower
predialysis body weight
during the treatment
period versus baseline.

Device use: 15 grams/day (N=5)
Predialysis
Baseline
Parameter

Statistic

n
Sitting Systolic
Blood Pressure
(mmHg)

Days 10-13
Daily Average

Change From
Baseline
During
Treatment1

Period

Treatment
Period

Days 3-6
Daily Average

Days 10-13 Daily
Average

Change From
Baseline
During
Treatment1

5

5

5

5

5

146.1

-1.8

141.1

129.7

-11.3

SD

10.91

16.36

12.11

15.42

17.75

12.15

Median

150.7

138.3

-5.7

139

125.3

-13.7

132, 157

135, 174

-12, 17

123, 162

105, 148

-25, 7

n

5

5

5

5

5

5

Mean

83.5

83.3

-0.1

81.6

78

-3.6

SD

9.85

4.71

6.98

9.72

14.94

6.89

82

86.7

-0.3

77

70.7

-5

72, 97

77, 87

-10, 8

73, 94

64, 98

-10, 8

Median
Min, Max
n

Weight (kg)

Days 3-6
Daily Average

Postdialysis
Baseline

147.9

Mean

Min, Max

Sitting Diastolic
Blood Pressure
(mmHg)

Period

Treatment
Period

5

5

5

5

5

5

Mean

91.86

90.79

-1.07

88.95

88.15

-0.79

SD

14.253

13.662

0.855

14.055

13.431

94.17

92.5

-0.77

90.03

89.13

70.4, 107.5

70.0, 105.3

-2.2, -0.2

67.5, 104.3

67.5, 102.3

Median
Min, Max

0.735
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-0.67
-2.0, 0.0

Additional Data Points Supporting
Safety and Performance
Other exploratory endpoints have been examined
that provide a reasonable assurance of safety and
effectiveness of the device for its intended use.
A multiple-dose clinical study to assess the safety,
tolerability, and efficacy of the device in ESRD
patients made numerous safety and efficacy
assessments that support the safe and effective
use of the device as a tool to absorb fluid from the
circulation via the gastrointestinal route.
FECAL CONTENT OF POTASSIUM
BASELINE PERIOD

TREATMENT PERIOD

Efficacy Conclusions
Use of the device for 7 days resulted in a mean
increase from baseline in daily average fecal
weight while daily urine volume decreased.
Use of the device resulted in increases from baseline
in the fecal content of sodium and potassium, and
decreases from baseline in the daily average urine
content of sodium and potassium.
Mean increase of 64 feet was observed in the
6 Minute Walk Test from the end of the baseline
period to the end of the treatment period. 80%
of patients experienced improvements.
No discernable effects from use of the device on
thirst, as measured by the Thirst Distress Scale or
VAS Thirst Score.
No patient-reported symptoms of Spontaneous
Intracranial Hypotension (SIH) (dizziness, fainting,
restlessness, sighing, yawning, anxiety, nausea,
vomiting, vision abnormality, cramps in legs or feet,
cramps in arms or hands, abdominal cramp or pain,
or chest pain) during or after dialysis sessions during
the treatment period.

FECAL CONTENT OF SODIUM
BASELINE PERIOD

Based on 24- and 44-hour ABPM, treatment with
the device resulted in lower systolic blood pressure
and diastolic blood pressure than during the baseline
period, both predialysis and postdialysis.

TREATMENT PERIOD

Predialysis and postdialysis systolic and diastolic
blood pressures were lower during the treatment
period than during the baseline period. Predialysis
body weight was approximately 1 kg lower during the
treatment period than during the baseline period.

Safety Conclusions
15 grams/day of the device is well-tolerated, with
no adverse events reported during the trial period.
No safety concerns identified based on laboratory
data (hematololgy, serum chemistry, or urinalysis),
vital signs, ECGs, or physical examinations.
24-Hour Fecal Content of Sodium and Potassium by Study Day

A mean increase from baseline in the daily average
fecal weight during treatment also resulted in increases
in fecal sodium and potassium. Concomitant decreases in
urinary sodium and potassium also occurred.

No clinically significant changes were observed in
the neuroendocrine markers (angiotensin II, renin,
ADH, NT-proBNP, or aldosterone) during treatment
with the device.
15

Adverse Events Summary
As with anything that travels through the GI tract, there can be a risk of adverse
abdominal effects, abdominal distention, or discomfort.
Fluid Lock System has been studied in healthy volunteers, end stage renal disease
patients, and heart failure patients with and without chronic kidney disease.
In general, data from clinical and non-clinical studies supports that use of the
device is low risk, safe for use, and safe for its intended use. Studies support that
the probability of risk is low, and the severity of risk is low, with no long-term
negative effects of use. Any adverse events are expected. Any adverse events are
generally dose dependent, mild to moderate, transient, reversible, and resolve
without medical treatment or pharmacologic intervention.
In general, observed adverse events across all studies conducted were similar,
including abdominal pain and abdominal distension.
While not consistently demonstrated or infrequently observed, if at all, other
adverse events that could possibly occur from use of the device include:
- Nausea
- Headache
- Flatulence
- Decreased appetite
- Muscle cramps
- Decreased and increased thirst
- Loose stools
- Diarrhea or constipation
- Mucosal irritation - Belching
- Vomiting
Studies support that many people will not experience any adverse events from
use of the device. Generally, use of the product is well-tolerated.
Any expected adverse events from concomitant illnesses should be considered
separate and different from those adverse events related to use of the device.
The device is not associated with and has not demonstrated any serious risks.
Risks to health are greater without the availability of the device.
Fluid Lock System is not intended as a replacement for hemofiltration or
hemodialysis. While Fluid Lock System will always perform its intended function of
absorbing fluid, use of the product is not for everyone and may not result in
beneficial outcomes depending on the level of poor health of each individual and
the stage and severity of renal failure, heart failure, kidney disease, or other
underlying conditions.
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Answers to
Frequently Asked Questions
How do you measure
effectiveness?
The target fluid
volume to be removed
per dialysis session
should be 1.0L or
greater. Do you
think this would
be achievable?

Fluid Lock System absorbs 45 grams of fluid per gram of dried
superabsorbent polymer material in vitro. Data shows that usage of
15 grams on a daily basis for 8 weeks results in clinically meaningful
benefits to health that are not achieved by other strategies.
The product is not meant as a replacement for dialysis.
However, use of the device could be expected to possibly affect
dialysis prescriptions, and would be appropriate as a bridge in
between hemodialysis treatments to manage fluid and fluid
overload in real-time. Fluid overload in between dialysis treatments
is a common complication, affecting up to 40% or more of patients.
Use of the product is also beneficial at earlier stages of the CKD
spectrum to help prevent disease progression and keep
complications such as heart failure from worsening.
Technically, the target fluid volume of 1.0L could be reached by using
the product, but it is not recommended to exceed prescribed
amounts in order to reach levels of fluid removal attained by a single
hemodialysis session.
Regular use of the product as a tool to manage fluid results in
numerous improvements in measures of fluid overload — which is
supported by clinical data.

1 to 1.5kg reduction
of body weight gain
per dialysis session
compared with
control (placebo)
group would be
required to show
clinical benefit on
heart or kidney.
Do you think this
would be achievable?

Fluid Lock System is intended as a tool to absorb fluid – not
specifically as a replacement to dialysis. Reduction in weight gain is
not the only measure of effectiveness of the product for its intended
purpose.
While clinical data supports a level of weight loss that would be
considered as providing a clinical benefit to heart and kidney
patients, beyond body weight, there are a variety of clinical
improvements in other measures of fluid overload in the target
populations that are achieved by use of the product to manage fluid.
In addition to consistent reduction of body weight gain, reduction in
heart failure classification, improvements in blood pressure,
breathing ability, and other quality of life measurements are also
attained when the product is used regularly over a period of time.
For kidney disease and heart failure patients to experience
improvements in any or all of these measurements as a result of
using this product as a tool to help manage their fluid is a major win
for them, and something that is not achieved through other
strategies.
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Answers to
Frequently Asked Questions
Considering the
overall circumstances
of dialysis, is there
a concern about
use of the product
with concomitant
medications?

Investigation of the potential of the product to alter the absorption
of other medications that patients may take concomitantly has not
been exhaustively performed.
However, while not exhaustively performed, during clinical studies,
patients did receive a variety of medications both before and
during the study that they were already taking to treat their
underlying medical conditions.
Studies show that patients taking multiple medications at a time
separated from ingesting the product had no evidence of altered
drug activity, and there were no effects on drug absorption.
Product labeling will address appropriate directions for use with
concomitant medications. Such labeling to avoid impact on the
absorption of other medications includes taking all once-daily
medications in the morning; or taking medications required with
food after the meal has started.
Adequate instructions for use, and physician and patient labeling
provide a reasonable assurance of safety for the product’s
intended purpose.

What development
has been done on
the product?
Are there any
uncertainties
regarding CMC
(Chemistry,
Manufacturing
and Controls)?
What is your timeline
to commercialization?

The product and specifications are developed. CMC (Chemistry,
Manufacturing and Controls) have been defined, and manufacturing
processes have been identified. Manufacturing specifications and
protocols, established chemistry, and established controls for the
product have all been articulated. The product is not early stage.
We are not starting from scratch.
The next steps in our commercializing journey include:
1

Create a fully finished commercial batch with HB Biotech
manufacturing partners.

2

Finalize all documentation required for regulatory submissions.

3

Submit for and obtain regulatory clearance and marketing
authorization in the United States, Canada, and the European
Economic Area.

The projected timeline to commercialization includes six-to-eight
months of manufacturing activities; one-to-four months of
documentation finalization; and one-to-six months for regulatory
clearance and marketing authorization.
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Answers to
Frequently Asked Questions
What competitive
advantage do you
maintain over your
nearest competitor?

Stability. The product produced by our nearest competitor is
indicated for weight loss in obesity patients. The competitor’s
superabsorbent polymer is described as releasing the fluid and ions
absorbed by the polymer back into the body through the small
intestine before excretion. For this to action to be averted, the
superabsorbent polymer needs to be stable in all pH values
throughout the gastrointestinal tract. Fluid Lock System maintains
this competitive advantage.

How is the product
useful for patients
already on dialysis?

The product is useful for patients already on dialysis in between
dialysis treatments. Fluid overload is a common occurrence in
between treatments and can worsen hypertension, exacerbate
heart failure, and increase the risk for symptomatic intradialytic
hypotension — a common complication of hemodialysis, affecting
approximately 15% to 40% or more of all dialysis sessions. About
25% to 30% or more of patients gain large amounts of fluid
between hemodialysis sessions.

How do you know the
product is a medical
device? What is the
mechanism of action?

The product does not achieve its primary intended purpose by
pharmacological, immunological, or metabolic means — the
definition of a medical device.
The mechanism of action of the product is absorption. Absorption
by the superabsorbent material is governed by fluid penetration
into the microscopic pores of the polymer material. The
superabsorbent material responds elastically with the mechanical
dispersion of fluid through the material.
In 2019, the US Food and Drug Administration classified this type of
medical device, and authorized this product type for marketing and
commercial sale.
This generic device type is identified as ingested, transient, spaceoccupying device. The device transiently occupies space in the
stomach before passing from the body via the natural
gastrointestinal route.
In 2020, the CE mark (Conformité Européenne) was granted to this
device type for the European Economic Area (EEA) and other
countries that recognize the CE mark.
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Answers to
Frequently Asked Questions
Differentiating Fluid Lock System From Diuretics
Unlike diuretics, Fluid Lock System helps
eliminate excess fluid from the body while
bypassing
kidney
function,
thereby
reducing the burden on the kidneys. Use of
Fluid Lock System provides benefits to
health that go beyond that of diuretics
and can potentially reduce their use.
Fluid Lock System does not rely on
metabolic or chemical action to achieve its
effect. More simply, fluid, and ions like
sodium and potassium are absorbed into
the pores of the superabsorbent material,
and become entrapped by the polymer as
it passes through the gastrointestinal
tract, until excreted.
While diuretics are considered a first-inline standard of care for heart failure
patients, improper dosing can lead to
renal injury. Further, loop diuretics may
ultimately impair renal blood flow and
decrease GFR — an important prognostic
marker for cardiovascular morbidity and
mortality in heart failure patients.
90% of hospitalizations for heart failure
sufferers result from the symptoms and
signs of fluid overload. As a clinical
strategy that allows patients with heart
failure to lower diuretic doses, Fluid Lock
System could attenuate potential harmful
effects associated with high dose
diuretics.
Some diuretics are unsuitable for chronic
use, and are also not appropriate in
patients
with
compromised
kidney
function. Diuretics further contribute to
renal dysfunction and can result in poor
outcomes. Fluid Lock System can provide
an effective method of fluid removal,
clinical improvement, and an alternative
approach to diuretic-resistant states.

Usage of the product can result in
improved volume status which, in turn,
can result in beneficial clinical
outcomes such as but not limited to:
• Fewer acute decompensations
• Less renal injury
• Reduced edema
• Fewer subjective symptoms
• Lower blood pressure
• Fewer heart attacks and strokes
• Fewer hospitalizations
The clinical effects of use of Fluid Lock
System in patients with heart failure
and kidney disease showed that
patients lost significantly more weight,
had
a
higher
proportion
of
improvement in NYHA class, and
showed trends for improvement in
other measures of fluid overload and
quality of life versus placebo.
The device has shown to be beneficial
where the effectiveness of diuretics is
limited and diuretic resistance is an
increasing problem.
In a clinical study to assess the safety,
tolerability, and efficacy of Fluid Lock
System alone and in combination with
spironolactone, a potassium-sparing
diuretic, data shows that the beneficial
effects of use of the device in subjects
with heart failure were not influenced
by co-administration of the diuretic —
supporting that use of the device is
effective and safe for its intended
purpose regardless of the use of
spironolactone.
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Answers to
Frequently Asked Questions
What are your
future research
and development
opportunities?
Do you have a
pipeline of other
products?

The patented uses for Fluid Lock System are extensive.
Fluid Lock System is patented in Japan, Canada, and 38
European countries, and patent pending in the United
States.
Granted claims include an orally consumable medical
product comprised of a hydrophilic fiber, powder, gel, or
grain for use, including, but not limited to:
• treating renal failure;
• reducing the frequency of dialysis;
• treating obesity;
• inducing a sense of fullness;
• removing excess accumulation of serum toxins;
• treating hyperkalemia;
• treating hyperammonemia;
• treating uremia;
• relieving constipation;
• reducing triglycerides;
• treating non-insulin dependent diabetes.
Development can and should be undertaken for each
indication. As a non-pharmacologic therapy and a low-risk
tool that is not a substantial risk, the device has potential as
a first-in-line standard of care, which can allow for earlier
intervention anywhere along a disease spectrum, and help
prevent progression or delay associated comorbidities.
An additional feature of the superabsorbent polymer that
allows for pipeline expansion is that the pore size of the the
superabsorbent polymer material can be engineered larger
or smaller to absorb molecules of various weights and sizes.
It is theoretically possible to create a superabsorbent
polymer with such characteristics that it is capable of
replacing dialysis.
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Thank You
Currently, HB Biotechnologies is conducting an equity
crowdfunding offering in order to accomplish the final
steps in our commercialization journey.
Every angel who invests in this endeavor becomes
an owner of the company as our thanks for taking
action today. Our success is your success.
Capital raised will be used to: create a commercial
batch of fully-finished device product; finalize all
documentation needed for medical device regulatory
submissions; and submit for and obtain regulatory
clearance and marketing authorization in the
United States, Canada, and the European Union.
We look forward to joining forces to make this
important product a reality for consumers.
Learn more and invest at:
wefunder.com/fluidlock
Testing the waters legal disclosure. We are ‘testing the waters’ to gauge
investor interest in an offering under Regulation Crowdfunding. No money
or other consideration is being solicited. If sent, it will not be accepted.
No offer to buy securities will be accepted. No part of the purchase price will
be received until a Form C is filed and only through Wefunder’s platform.
Any indication of interest involves no obligation or commitment of any kind.
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