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1 Executive Summary 
 

1.1 Recommendation 
The application is considered acceptable from the clinical pharmacology perspective 
provided the labeling comments are adequately addressed by the sponsor. 

  

1.2 Phase IV Commitments 
There will be no phase IV Commitments needed to address any clinical pharmacology 
concerns.   

1.3 Regulatory Backgrounds 
In a March 26, 2007 end-of-Phase 2 teleconference FDA requested that Braintree 
conduct studies in people with hepatic impairment and renal insufficiency and examine 
the effects of the to-be-marketed formulation on "serum/plasma electrolyte profiles 
(sodium, potassium, magnesium and sulfate)" in these populations. 
 
The FDA reviewed Braintree's proposed protocol and suggested to the sponsor in a July 
23, 2007 letter that the Agency recommended a study in patients with moderate renal 
impairment rather than in patients requiring dialysis.  Additionally, The FDA suggested 
that patients with hepatic impairment need not be studied in comparison to normal 
volunteers.  The sponsor did not adopt the FDA’s suggestion and completed its study in 
hepatic impairment patients anyway. The results are submitted to this NDA. 

 

1.4 Summary of Important Clinical Pharmacology and Biopharmaceutics 
Findings 

Product: SuPrep Bowel Prep Kit is a colon cleansing preparation consisting of two equal 
half doses.  Each half dose consists of 17.51 g sodium sulfate, 3.13 g potassium sulfate, 
and 1.6 g magnesium sulfate.  SuPrep Bowel Prep Kit may be taken in an overnight or 
one day oral preparation. Dosing instruction: for each half dose, pour the contents of one 
6oz bottle of SuPrep Bowel Prep Kit into the mixing cup provided. One fluid oz equals 
29.57 ml.   Fill the cup with water to the 16oz fill line and drink the entire 16oz volume 

.  Drink two additional 16oz cups of water  
 

 
Pharmacokinetic studies   Following an overnight preparation of the to-be-marketed 
formulation, the mean (CV%) sulfate pharmacokinetics (PK) parameters are listed 
below:    
 

Mean (CV%) sulfate PK parameters (corrected for pre-dose sulfate level) 
 Mild/moderate 

hepatic impairment 
Healthy subjects Moderate renal 

impairment 
Cmax (µmol/L) 560.2 (27.27%) 499.50 (33.03%) 717.0 (37.77%) 
AUC(0-tau) (µmol*hr/L) 10751.75 (26.77%)  8,029.88 (42.65%) 12,332.95 (34%) 
Tmax (hr) 14.2 (35.27%) 16.80 (48.47%) 17.5 (16.85%) 
T1/2 (hr) 5.58 (41.36%) 8.51 (53.76%) 10.16 (91.76%) 
AUC(0-tau): AUC over the 24-hr post dose. Hepatic impairment group consisted of 1 moderate 
impairment and 5 mild impairment patients. 

(b) (4)(b) (4)
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In general, serum sulfate levels increased within one hour after each half-dose and 
returned to the pre-dose ranges by Day 6.    After the 1st half dose, serum sulfate 
concentrations peaked 4-10 hours following the first dose.  Serum sulfate concentrations 
did not return to the pre-dose levels before the 2nd half dose, and rose even further 
higher after the 2nd half dose. The concentrations increased until Tmax and began 
declining thereafter. Serum sulfate did decline to the predose level by day 6 in all three 
groups.    
 
Mean (CV%) cumulative amounts of urinary sulfate excretion with the 30-hr period 
following dosing were 6.5g (21.37%), 6.04g (61.93%), and 5.1g (30.67%) in mild or 
moderate hepatic impairment patients, healthy subjects, moderate renal impairment 
patients, respectively.  Based on the 29.7 g sulfate dose in the SuPrep Bowel Prep Kit, 
the cumulative % dose excreted in the urine within 30 hrs after first half dose without 
correction for basal sulfate section was approximately 20.3%-21.9% in both healthy and 
mild or moderate hepatic impairment subjects and was 17% in renal impairment 
patients.   
  
No treatment-emergent differences between either of the two patient groups and the 
healthy volunteers with regard to the serum levels of sodium, potassium and 
magnesium. 
 
2 Question Based Review 

2.1 General Attributes 

2.1.1 What are the components and composition of SuPrep® Liquid 
Concentrate? 

 
Material (quality)  Quantity per 6.0 oz 

bottle 
Quantity per dose 
(two 6oz bottle) 

Function 
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2.1.2 What is the proposed indication of SuPrep®   
SuPrep Bowel Prep Kit is a gastrointestinal lavage preparation.  The proposed 
indication is cleansing of the colon as a preparation for colonoscopy in adults. 

 

2.1.3 What is the proposed mechanism of action of SuPrep? 
SuPrep consists of sulfate anions which are poorly absorbed and used as the dominant 
osmotic agent for gastrointestinal cleansing.  Since there is a limited capacity for 
intestinal absorption of sulfate, this anion can exert a laxative action when there is 
sufficient unabsorbed sulfate in the intestine. The osmotic effect of SuPrep thus 
increases the water content of stool and causes a watery diarrhea.   
 

2.1.4 What are the proposed dosage and route of administration? 

The proposed treatment regimen of SuPrep Bowel Prep Kit consists of two half doses.  
Each half dose consists of 17.51 g sodium sulfate, 3.13 g potassium sulfate, and 1.6 g 
magnesium sulfate.  SuPrep Bowel Prep Kit may be taken in an overnight  
oral preparation.   

Overnight Preparation: 
On the day prior to colonoscopy: Pour the contents of one 6oz bottle of SuPrep Bowel 
Prep Kit into the mixing cup provided. One fluid oz equals 29.57 ml.   Fill the cup with 
water to the 16oz fill line and drink the entire 16oz volume .  
Drink two additional 16oz cups of water . 

  
Day of colonoscopy: The morning of colonoscopy (12 hours after evening dose): pour 
the contents of the second 6oz bottle of SuPrep Bowel Prep Kit into the mixing cup 

(b) (4)

(b) (4)

(

 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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provided. Fill the cup with water to the 16oz fill line and drink the entire 16oz volume 
. Drink two additional 16oz cups of water .    

 
 

 
 
 

 
 

 
  

2.1.5 What are the absorption and elimination characteristics of sulfate 
ion? 

According to the information provided by the sponsor, the main route of sulfate ion 
elimination after intravenous administration is renal excretion, with 60-80% of the dose 
eliminated renally. It is expected that renal insufficiency would be related to an increased 
level of serum sulfates with normal dietary intake. Absorption of sulfate from its 
magnesium salt appears to be less than other salts; only about 30% was detected in the 
urine 24 hours after an oral dose of 13.9g.  According to Study BLI800-202 with the to-
be-marketed formulation in healthy subjects who received two half doses separated by 
12 hrs, the cumulative % dose of sulfate secreted in the urine within 30 hrs after the first 
half dose was approximately 20% with both half doses included in the calculation.   

2.1.6 What is the sponsor’s rationale of developing sulfate into a 
product? 

According to the sponsor, the amount of phosphate absorbed and the extent of 
hyperphosphatemia appear to contribute to precipitation of calcium phosphate crystals in 
the kidney, causing “acute phosphate nephropathy". An improved product would be of 
low-volume and not produce clinically significant fluid or electrolyte shifts. Sulfate salts 
are generally more poorly absorbed than phosphates.  Sulfate salts would therefore be 
expected to produce fewer electrolyte and fluid shifts than phosphates. 
 

2.1.7 What is the regulatory background?  
In a March 26, 2007 end-of-Phase 2 teleconference FDA requested that Braintree 
conduct studies in people with hepatic impairment and renal insufficiency and examine 
the effects of the to-be-marketed formulation on "serum/plasma electrolyte profiles 
(sodium, potassium, magnesium and sulfate)" in these populations. 
 
The FDA reviewed Braintree's proposed protocol and suggested to the sponsor in a July 
23, 2007 letter that the Agency recommended a study in patients with moderate renal 
impairment rather than in patients requiring dialysis.  Additionally, The FDA suggested 
that patients with hepatic impairment need not be studied in comparison to normal 
volunteers.  The sponsor did not adopt the FDA’s suggestion and completed its study in 
hepatic impairment patients anyway. The results are submitted to this NDA. 
 

(b) (4)

(b) (4)(b) (4)
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2.2  General Clinical Pharmacology 

2.2.1 What are the design features of the critical clinical pharmacology studies 
used to support dosing or label claims? 

Design of study BLI800-202 (pharmacokinetics and special populations): This was a 
single center, open label, safety and pharmacokinetics (PK) study of the effects of 
administering BLI800 to patients with mild-moderate hepatic impairment ((M/MHD-Child-
Pugh Stage A or B) or with moderate renal disease in comparison to healthy matched 
controls. No concomitant laxative treatment was allowed starting five days before 
admission. The objective of this study was to evaluate and compare the effects on safety 
measures and clinical chemistry after BLI800 in the proposed patients and healthy 
controls (N=6 each group).  The to-be-marketed formulation was used. The total 
confinement period was 46 hours. 
 
A total of 18 subjects completed the study. No patients withdrew from the study after 
receiving medication.  BLI1800 was administered in two 6-ounce half doses separated 
by 12 hours.  This dosing regimen was investigated in Phase III trials (BLI800-301 and 
BLI800-302) as well.  
 
6 AM Day 1 Drug Administration 
The contents of the 6-ounce bottle of BLI800 (half dose 1) was poured into a mixing cup 
and then the cup was filled with water to the 16 ounce fill line. Beginning at 6 AM, the 
patients drank the entire 16-ounce volume over the next 15 minutes, followed by two 
additional 16-ounce glasses of water over the next 1-3 hours. Additional amounts of 
water or clear liquids were allowed at any time and in any amounts. 
 
6 PM Day 1 Drug Administration 
The second half of the BLI800 dose was administered to the patients at 6 PM as 
described above.  
 
Meal:  A light dinner was served before 8 PM at the Clinical Research Unit (CRU) and 
the participants did not consume any solid food thereafter until 8 PM on Day 1.  Mineral 
water or other liquids containing sulfate and/or magnesium were not allowed. Patients 
were permitted to consume only water or clear liquids (non-caffeinated soda, coffee, tea 
or juices or non-dairy) ad libitum from 8 PM on Day -1 until 8 PM on Day 1 when they 
had a standard dinner.  A standard breakfast (before 8 AM) and lunch (before 12 Noon) 
were available on Day 2. Patients were excused from the clinic at 12 Noon on Day 2. 
 
Study Demographics 
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There was only one elderly patient (# 005, 66 years old) so it is not possible to determine 
the effects of age on the outcomes.  Due to the small sample size of the study, it was not 
possible to determine the effect of gender or race/ethnicity on the safety outcomes.   
 
Though the two half doses were separated by 12 hours, they were administered on the 
same day,  

.  Overall, the study design to evaluate the 
pharmacokinetics of sulfate in healthy subjects, renal impairment patients, and hepatic 
impairment patients is deemed acceptable. 
 

2.2.2 What are pharmacokinetic characteristics of sulfate ion after oral 
administration of Suprep® in healthy subjects? 

 
In Study BLI800-202, 6 healthy subjects (2 males, 4 females) participated and 
completed the study.  The to-be-marketed formulation was administered.  Blood samples 
were collected approximately 10 minutes before Dose 1 (first 6-ounce half dose), at 
1,2,4, 8, and 10 hours thereafter and then at approximately 10 minutes prior to Dose 2 
and at 1, 2,4,8, 12 and 18 hours post Dose 2 (second 6-ounce half dose). Additional 
samples were collected before 12 Noon on Days 3 and 6.  Urine was collected prior to 
Dose 1 (a single void) and then 0-6, 6-12, 12-24 and 24-30 hours thereafter. Single void 
samples were also collected before 12 noon on Days 3 and 6.  In the FDA’s letter of 
July-23, 2007, the Agency recommended additional two blood samples after the second 
dose with one at one hour post-dose and another between 12 and 30 hours post does.  
The sponsor did include those two time points in its blood draws.  In this study, safety 
assessment included12 lead ECG, vital signs, adverse events, hematology, blood 
chemistry and urinalysis. 
 

(b) (4)



8 

Serum sulfate level  
Mean (CV%) pre-dose levels in 6 healthy volunteers were 335.0 µmol/L (34.44%) with 
individual data being 141 µmol/L, 271 µmol/L, 350 µmol/L, 368 µmol/L, 413 µmol/L, and 
467 µmol/L.  The range generally described in healthy people subjects are 240-420 
µ.mol/L.  The sponsor commented that the pre-dose levels in the healthy participants 
were mostly fall in the normal range and did not provide any comments why one 
subject’s sulfate level was slightly higher than the normal range.  
 
After correcting for the individual patient's pre-dose serum sulfate levels, the arithmetic 
means (CV%) of sulfate pharmacokinetic parameters were calculated, as shown below. 
 
Mean (CV%) sulfate PK parameters (corrected for pre-dose sulfate level) 
Cmax (µmol/L) 499.50 (33.03%) 
AUC(0-tau) (µmol*hr/L) 8029.88 (42.65%) 
Tmax (hr) 16.80 (48.47%) 
T1/2 (hr) 8.51 (53.76%) 

 AUC(0-tau): AUC over the 24-hr post dose. 
 
By pre-noon on Day 3 and Day 6, mean (SD) serum sulfate concentrations were 365.7 
(102.72) µmol/L and 349.2 (90.44) µmol/L in healthy subjects, respectively, showing no 
statistical differences from their mean (SD) predose concentrations of 335 (115.37) 
µmol/L. Serum sulfate declined to the predose level by day 6.    
 
Urinary sulfate excretion 
The sulfate concentrations at predose, on day 3, and on day 6 are listed below. 
 
Mean (CV%) urine sulfate concentrations (mg/dL)   
Predose 1 131.20 (35.81%) 
Day 3 145.62 (76.24%) 
Day 6 134.65 (55.49%) 
 
The cumulative amount of sulfate excreted in urine over the 30-hr period after the first 6-
ounce half dose was calculated by assuming that urinary sulfate is derived only from 
BL1800 without corrections for basal endogenous sulfate elimination. 
 
Mean (CV%) urine sulfate excretion within 30 hrs after first dose 
Cum Ae (0-30) mg  6037.98 (61.93%)  
Cum % dose excreted (% of 1st dose) 
(0-30hrs)  mg 

20.35 (61.85%)   

Excretion rate (mg/hr) 201.27 (61.93%) 

 
 
Reviewer’s comments:  The urine sulfate concentrations were higher on day 3 than 
predose, and declined to close to predose level on day 6. 
 
Since the subjects received two 6-ounce half doses separated by 12 hrs, the cumulative 
% dose of sulfate secreted in 30 hrs after the first dose might have included some 
amount of the second dose. The sponsor did correctly use the amount of 29.7 g sulfate 
(23.68 sulfate from 35.02 g sodium sulfate, 3.46 g sulfate from 6.26 g potassium sulfate, 
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and 2.56 g from 3.2 g magnesium sulfate) contained in the to-be-marketed formulation of  
for its calculation of the cumulative % dose excreted.     
 
The intestinal transit of the second half dose might have been much faster than the first 
half dose based on the observation that the time to first bowel movement was short 
(1.54 hrs) in group 2 of Study BLI800-10I, not long after the 1st half dose of an 
experimental formulation, which contained the same amount of sulfate (29.7 g) but 
different relative amounts of sodium sulfate and magnesium sulfate.  Group 2 of Study 
BLI800-101 received the same overnight administration And the design as this study.  It 
is likely the second half dose was less absorbed than the first half dose due to a shorter 
transit time induced by 1st half dose. The Cum Ae% secreted in urine within the 30 hrs is 
not an accurate parameter to reflect low oral absorption, but rather is merely a rough 
estimate.  
 

2.2.3 What are the impacts of renal or hepatic impairment on the 
pharmacokinetics of Suprep®? 

 
In Study BLI800-202, the patients with hepatic or renal impairment were also included.  
In the hepatic impairment group, five patients with hepatic impairment had Class A 
Child- Pugh scores (5-6 points) while one had moderate impairment (Class B; 8 points). 
Hepatitis C was the primary disease associated with hepatic impairment in 5/6 patients; 
alcoholic cirrhosis contributed to the other case.  Moderate renal impairment group had 
their GFRs of 42-48 ml/min. 
 
Predose level of serum sulfate  
Mean (CV%) pre-dose levels in 6 healthy volunteers, 6 hepatic impairment, and 6 renal 
impairment patients  were 335.0 µmol/L (34.44%), 407.3 µmol/L (13.41%), 607.0 µmol/L 
(31.66%), respectively.  The predose levels of sulfate were much higher in patients with 
renal impairment than in normal subjects. 
 
Post-dose level of serum sulfate 
After correcting for the individual patient's pre-dose serum sulfate levels, the arithmetic 
means (CV%) of sulfate pharmacokinetic parameters were calculated, as shown below. 
 

Mean (CV%) sulfate PK parameters (corrected for pre-dose sulfate level) 
 Mild/moderate 

hepatic impairment 
Healthy subjects Moderate renal 

impairment 
Cmax (µmol/L) 560.2 (27.27%) 499.50 (33.03%) 717.0 (37.77%) 
AUC(0-tau) (µmol*hr/L) 10751.75 (26.77%)  8,029.88 (42.65%) 12,332.95 (34%) 
Tmax (hr) 14.2 (35.27%) 16.80 (48.47%) 17.5 (16.85%) 
T1/2 (hr) 5.58 (41.36%) 8.51 (53.76%) 10.16 (91.76%) 
 Note: N=6 for each group; AUC(0-tau): AUC over the 24-hr post dose. 
 
The renal impairment group had the highest AUC and Cmax followed by hepatic 
impairment group and then by healthy subjects.  Renal impairment resulted in 53.6% 
higher mean AUC and 43.5% higher mean Cmax than healthy subjects.  Interesting, 
healthy subjects had a longer average half-life than the hepatic impairment group; two 
healthy subjects had a longer half life, 10.4hrs and 16.3 hrs, while the rest shared a 
similar half life range with the hepatic impairment group.  Mean AUC and Cmax in 
healthy subjects and hepatic impairment patients were much more similar, though being 
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33% and 13% higher, respectively, in the latter group.  There are no statistical 
differences in systemic exposure (AUC and Cmax) between healthy and hepatic 
impairment subjects or between healthy and renal impairment subjects, based on a p 
value of 0.05.  Since sulfate is eliminated mainly via the renal route, it is expected that 
renal impairment would have a higher impact on the sulfate PK parameters than hepatic 
impairment.  In general, the pharmacokinetic parameters of sulfate are highly variable.    
 
For an easy viewing of serum sulfate comparison among the groups studied after the 
first dose, mean serum sulfate concentrations (corrected for pre-dose sulfate level) 
versus time are plotted below. 
 

 
In general, serum sulfate levels increased within one hour after each half-dose and 
returned to pre-dose ranges by Day 6.    After the 1st half dose, serum sulfate 
concentrations peaked 4-10 hours the first dose.  Serum sulfate concentrations did not 
return to pre-dose levels before the 2nd half dose, and rose even further higher after the 
2nd half dose. The concentrations increased until Tmax was reached (2 to 6 hours post 
dose 2) and began declining thereafter. 
 
Serum sulfate did decline to predose level by day 6 in all three groups.   Respective 
mean (CV%) predose and day 6 serum sulfate levels were 335 (115.4) µmol/L and 349.2 
(90.44) µmol/L in healthy subjects.  By pre-noon on Day 3 and Day 6, mean (SD) serum 
sulfate concentrations were 391.8 (51.60) µmol/L and 405.5 (50.53) µmol/L in mild-
moderate hepatic dysfunction patients, respectively, showing no statistical differences 
from their mean (SD) predose concentrations of 407.3 (54.63) µmol/L. By pre-noon on 
Day 3 and Day 6, mean (SD) serum sulfate concentrations were 617.8 (138.23) µmol/L 
and 574.7 (101.15) µmol/L in moderate renal disease patients, respectively, showing no 
statistical differences from the mean (SD) predose concentrations of 607.0 (192.16) 
µmol/L.   
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Urinary sulfate excretion 
 
Mean (CV%) urine sulfate concentrations (mg/dL)   
 M/MHD Healthy volunteers MRD 
Predose 1 86.92 (57.63%)  131.2 (35.81%) 607.0 (31.66%)  
Day 3   89.83 (75.49%)   145.62 (76.24%)  617.8 (22.37%) 
Day 6   70.82 (118.11%)   134.65 (55.49%) 574.7 (17.60%)  
M/MHD: mild or moderate hepatic impairment; MRD: moderate renal impairment.   
 
Urinary sulfate concentrations varied among individual patients, as evidenced by the 
coefficient of variations (CV%).  
 
The cumulative amount of sulfate excreted in urine over the 30-hr period after the first 
dose was calculated for each group by assuming that urinary sulfate is derived only from 
BL1800 without corrections for the basal sulfate excretion in individual groups. 
 
Mean (CV%) urine sulfate excretion  
 M/MHD Healthy volunteers MRD 
Cum Ae (0-30) mg 6499.45 (21.37%)  6037.98 (61.93%)  5101.88 (30.67%)  
Cum % dose   
(0-30hrs)  mg 

21.90 (21.40%)  20.35 (61.85%)   16.18 (30.66%)  

Excretion rate 
(mg/hr) 

216.63 (21.37%)  201.27 (61.93%) 170.05 (30.68%)  

M/MHD: mild or moderate hepatic impairment; MRD: moderate renal impairment.   
 
Reviewer’s comments:  Since the subjects received two 6-ounce half doses separated 
by 12 hrs, the cumulative % dose of sulfate secreted in 30 hrs after the first dose might 
have included some amount of the second dose.  The sponsor did correctly use 29.7 g 
sulfate for its calculation of the cumulative % dose excreted. The cumulative % doses 
excreted were higher in both healthy and hepatic impairment groups than in renal 
impairment group. 
 
Adverse events observed in Study BLI800-202: 
Of the events, 19 were judged to be mild and the rest (5) were considered moderate. All 
events resolved without sequelae. There were 7 cases of headache in 7 patients (29%), 
abdominal cramps (3 events in 2 patients or 12.5%), nausea (3 events in 3 patients or 
12.5%), emesis (1 event or 6%). Ten other adverse events (chest congestion, chils, 
constipation, fatigue, perianal irritation, sore throat, abnormal urinalysis, 2 patients with 
elevated serum creatinine and symptomatic hypoglycemia) were all considered mild and 
resolved on Day 6.  ECG (12 leads) assessment was performed at screening, predose 
on Days 2, 3, and 6.  The investigators concluded that no clinically significant ECG 
abnormality was observed in the study subjects. 
 
Two subjects had a transient elevation in serum creatinine after BLI800. Healthy 
volunteer 006 had a serum creatinine of 1.0 mg/dL on admission, which stayed in the 
normal range (0.7 to 1.3 mgldL) after dosing except at the 30 hour time point (18 hrs 
post dose 2), when it reached 1.4 mgldL. By Days 3 and 6, serum creatinine went back 
to predose levels. Hepatic-impaired subject 009 had serum creatinine within the normal 
range at all time points, except for Day 6, 1.4 mgldL. Serum creatinine returned to 0.9 
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mgldL on the following day. For both cases, the investigator considered the serum 
creatinine elevation not to bé clinically significant. 
 
Serum creatinine levels were within the normal range in the healthy and hepatic 
impairment groups throughout the study.  Respective mean (SD) serum creatinine levels 
at predose and on day 6 in renal impairment group were 1.73 (0.34) mg/dL and 1.82 
(0.55) mg/dL, showing no significant increase.  Mean (SD) serum creatine kinase levels 
at predose and on day 6 were 127.7 (79.2)u/L and 132.5 (77.1)u/L, 125.3 (92.6)u/L and 
192.8 (129.3)u/L, and 157.7 (82.5)u/L and 178.3 (112)u/L, respectively in healthy, 
hepatic impairment, and renal impairment groups. Mean serum creatine kinase levels 
were beyond the normal limit of 140u/L for the hepatic impairment group only on day 6 
but remained out of range throughout the study period for the renal impairment group. 
The sponsor reported that troponin-I was negative. 
 
Sponsor’s comments:   Moderate renal disease and mild/moderate hepatic impairment 
do not alter the elimination of sulfate to an extent that causes a safety concern.  
 
After dosing with BLI800, serum sulfate levels were elevated in all subjects, especially 
those with MRD. Levels of serum sulfate may be elevated 7 to 24 times the normal level 
in an individual with acute renal failure. But, after BLI800, they were approximately only 
1/3 of those seen in patients with more severe impairment.  The sponsor concluded that, 
as seen from this and Phase II studies in healthy subjects, BLI800 can be safely 
administered to patients with moderate renal or hepatic impairment.  The degree and 
extent of hypersulfatemia after BLI1800 is insufficient to affect other clinical parameters 
and is clinically insignificant.   
 
Reviewer’s comments:  The safety of BLI800 should be derived from larger efficacy and 
safety studies in humans.  The results of this small study should not be used to 
determine the safety profile of this product. 
 

2.2.4 Are there any differences in serum sodium, potassium, and 
magnesium between patients and healthy volunteers? 

 
The results of serum analytes from Study BLI800-202 are summarized below. 
  
Mean (SD) serum magnesium (mEq/l) 
 MRD  M/MHD Healthy 
Predose 1 1.56  (0.21) 1.75 (0.14) 1.76 (0.10) 
12 hrs post dose 2 1.58(0.19) 1.71 (0.16) 1.70 (0.07) 
Day 3 1.56 (0.18) 1.67 (0.12) 1.67 (0.11) 
Day 6 1.50 (0.1) 1.72 (0.16) 1.64 (0.13) 
M/MHD: mild or moderate hepatic impairment; MRD: moderate renal impairment.  N=6 for each 
group. 
 
For magnesium, 2mEq/L equals 1mmol/L.  BLI800 did not cause any significant changes 
from individual predose levels of serum magnesium in any of the groups studied. 
 
Mean (SD) serum potassium (mmol/l) 
 MRD  M/MHD Healthy 
Predose 1 4.22 (0.55) 3.98 (0.17) 4.03 (0.16) 
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12 hrs post dose 2 4.15 (0.60) 4.10 (0.43) 4.00 (0.26) 
Day 3 4.17 (0.25) 4.23 (0.38) 3.90 (0.36) 
Day 6 4.22 (0.45) 4.18 (0.29) 4.05 (0.26) 
M/MHD: mild or moderate hepatic impairment; MRD: moderate renal impairment.  N=6 for each 
group. 
 
One milimole (miliequivalent or meq) of K weights 39 mg and 1mEq/L equals 1 mmolL 
for potassium.  BLI800 did not cause any significant changes from individual predose 
levels of serum potassium in any of the groups studied. 
 
Mean (SD) serum sodium (mmol/l) 
 MRD  M/MHD Healthy 
Predose 1 138.8 (3.37) 140.8 (1.72) 141.0 (1.41) 
12 hrs post dose 2 139.3 (1.86) 141.8 (2.32) 140.3 (1.97) 
Day 3 141.2 (2.64) 141.0 (1.41) 139.8 (1.72) 
Day 6 140.3 (2.34) 140.8 (1.33) 140.0 (2.76) 
M/MHD: mild or moderate hepatic impairment; MRD: moderate renal impairment.  N=6 for each 
group. 
 
BLI800 did not cause any significant changes from individual predose levels of serum 
sodium in any of the groups studied. 
 
Sponsor: No treatment-emergent differences between either of the two patient groups 
and the healthy volunteers with regard to any serum analyte, including FDA's specific 
requests, sodium, potassium and magnesium. 
 
Reviewer:  In subjects with moderate renal impairment, serum magnesium slightly increased 
at 12 hrs post dose 2 but declined to the predose level by Day 3.  The sponsor’s conclusion 
is acceptable.   
 

2.2.5 What is pharmacodynamic effect of an experimental formulation of 
oral sulfate? 

Study BLI800-10I was conducted to compare the effects of experimental, sulfate-
containing, bowel cleansing preparations (OSS) and commercial Fleet Phosphosoda® 
(OPS) on fecal parameters, blood electrolyte levels and symptoms.  The composition of 
sponsor’s OSS is an experimental preparation and not identical to the to-be-marketed 
formulation.  OPS was used as positive control (Batch number 0535501). 
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Despite the differences in the relative amounts of individual cations, the total amount of 
sulfate in both BLI800-101 and to-be-marketed formulations are identical, that is 29.65g. 
 
Composition comparison of sponsor’s experimental formulation and commercial Fleet 
Phosphosoda. 

 
•   

 
OSS solution preparation:  The OSS powder  was dissolved in 2 liter distilled 
water (Aqua Pur), and the solution was refrigerated. From this 2 liter solution, 5 glasses 
of 11 ounces (330 ml) and a sixth glass of 11.8 ounces (350 mL) were prepared.   Each 
330 ml contained  sulfate. 
 
OPS solution preparation (positive control; Batch number 0535501). One kit per subject 
was packaged as 2 containers of 45 mL each.   The pharmacy staff prepared six doses 
per subject. Per dose 1/3 of each container (I5 mL) was diluted with 315 mL of distilled 
water (Aqua Pur) to produce 11 ounces (330 mL). 
 
Treatment regimen 

 
Flowchart of drug administration 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Nineteen (19) subjects were actually dosed; one subject (Subject 013) was replaced 
(with Subject 019) because the former did not receive the complete dose.  The total 
volume of OSS taken by each patient in each group is 2 liters. 
 

Demographic data. 

 
N = number of subjects within group; n = number of subjects with data available or number of subjects in specific 
category. SD= standard deviation. 
 

Eligible subjects were admitted to the CPU (Clinical Pharmacology Unit) at 12 noon on 
Day 1. Subjects were discharged from the CPU at 6 pm on Day 2 (30 hrs’ stay). 
 
Subjects were instructed to eat a regular breakfast before 8 am on Day 1, at home. In 
the CPU they consumed a light lunch before 2 pm; no red-colored food or beverages 
were consumed. Thereafter the subjects did not consume any solid food until 12 noon 
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on Day 2. Water ad libitum was the only permitted liquid until 12 noon on Day 2, apart 
from one glass of caffeine free tea with 5 g sugar in the evening on Day 1. A specific 
volume of water was mandatory during dosing sessions. The subjects had a standard 
lunch around 12 noon on Day 2. 

 
Lunch specifications Day 1 

 
 
 
Pharmacodynamic variables investigated were: 

. Bowel movement 
o Weight, volume, dry weight, percentage of water of the feces pool; 
o Consistency of each bowel movement using a l00mm Visual Analog 
Scale (VAS), anchored by "solid and colored" on the left (0 mm) and 
"clear and Liquid" on the right (100 mm). 
o Bowel cleansing time: time to first and last bowel movement and time to 
run clear (on the basis of the consistency V AS results). 
 

All feces were collected from 7 pm on Day 1 until 12 noon on Day 2 (i.e. over a period of 
17 hours). The time of each bowel movement was recorded. Subjects reported their 
experiences with the study treatment on a questionnaire, which was completed at each 
bowel movement from 7 pm on Day 1 until 6 pm on Day 2. The following question was 
answered by the subject: "Please record the time of each bowel movement and its 
consistency, using a 100mm Visual Analog Scale (VAS), anchored by "solid and 
colored" on the left and "clear and liquid" on the right" Each bowel collection was stored 
and refrigerated at the CPU until shipment. The feces collections were sent to  

 for analyses. 
 
   Mean bowel movement results 
 

 

(b) (4)
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1) time of 1st score ≥ 89 mm (the lowest maximum score observed in all subjects) of the 
consistency of stools VAS(visual analog score); * = significantly different from Group 1; p 
value<0.05 

 
The consistency of stools changed rapidly after administration. Generally within 2 h after 
dosing the VAS score for consistency of stools was above 50 mm for all subjects. Time 
to run clear, calculated as the time of 1st VAS score ≥ 89 mm (the lowest maximum 
score observed in all subjects) ranged from 1.1 to 15.8 h. There were no statistically 
significant differences observed between groups.  The subjects in Group 3 (OSS dosing 
on Day 1 only) appeared to run clear approximately twice as fast (mean of 2.8 h) as the 
subjects of Groups 1 and 2 (6.6 and 6.3 h, respectively). 
 
No statistically significant differences were observed between groups for bowel 
movement frequency, weight, volume or dry weight. Mean values appeared to be similar 
between groups. However, the mean feces dry weight of OSS Group 2 appeared to be 
slightly higher as compared to OPS Group 1 and OSS Group 3. The subjects in Group 3 
(OSS dosing on Day 1 only) ran clear approximately twice as fast (mean of 2.8 h) as the 
subjects of Groups 1 and 2 (6.6 and 6.3 h, respectively). The first bowel movement in 
Group 3 (OSS dosing on Day 1 only) occurred earlier (mean of 1.1 h) than in Groups 1 
and 2 (mean of 1.7 and 1.5 h, respectively), but did not result in any statistically 
significant differences between groups.  The last recorded bowel movement in Group 2 
(OSS dosing on Day 1 and 2) occurred later (mean of 20.5 h) than in Groups 1 and 3  
(mean of 16.4 and 16.3 h, respectively).  There was a statistically significant difference   
between Groups 1 and 2 (p= 0.001). 
  
 
Drug-related adverse events 

 
 N = number of subjects in specified treatment group, E = number of adverse events, n = number 
of subjects with adverse events. 
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The adverse events observed in the OSS groups were not more severe in nature as 
compared to those observed in OPS group. 
 
Electrolyte levels 
Mean change from baseline for serum electrolyte levels were compared at 16 hr and 22 
hr post dose (hrs post 1st dose) with the statistical significance shown in the last column. 
 
Mean % changes from baseline for serum electrolyte concentrations 

 
* = Group 2 significantly different from Group 1; p value < 0.05 
# = Group 3 significantly different from Group 1; p value < 0.05 
$ =Group 3 significantly different from Group 2; p value < 0.05 
 

Calcium:  None of the serum Calcium levels observed were out of range, though some 
small changes did occur after dosing. 
 
Ca X P: There was a negative association between Phosphate and Calcium. Serum 
Calcium decreased in subjects receiving OPS while serum Phosphate levels increased. 
Similarly Calcium increased slightly in subjects receiving OSS while serum Phosphate 
levels decreased.  No range was specified for Ca x P, but in the literature, values < 55 
mg2/dL2 are considered normal. None of the Calcium-Phosphate product values were 
out of range, although some subjects in Group 1 had high values that reached the upper 
limit of normal. At 16 h in OPS, mean Ca x P was 52.3 mg2/dL2. 
 
Magnesium: Serum magnesium levels had slightly decreased in all subjects at 16 h 
post-dose and increased again 22 h post-dose, often to even higher levels than 
observed at baseline, more prominently after OPS than after OSS. The mean change in 
serum Magnesium levels after OPS (Group 1) was significantly different from that 
observed after OSS (Groups 2 and 3). 
 
Potassium: None of the serum potassium levels observed were out of range. Mean 
changes were statistically significantly larger for OPS Group 1 as compared to OSS 
Groups 3. 
 
Bicarbonate: Serum bicarbonate levels decreased in all treatment groups 16 h post-dose 
and returned to baseline values 22 h post-dose. None of the serum bicarbonate levels 
observed were out of range. 
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Chloride: Serum Chloride levels appeared to decrease very slightly in all treatment 
groups at 16 h postdose and returned to baseline values 22 h post-dose. 
 
Sodium: Serum Sodium levels had slightly increased in most of the subjects receiving 
OPS (Group 1) and OSS (Group 2) at 16 h post-dose, while in OSS Group 3 they 
remained stable. At 22 h post-dose levels had decreased again. None of the serum 
Sodium levels observed were out of range. 
 
The numbers of subjects in individual groups with out range serum electrolyte levels are 
listed below. The OPS group has a much larger number of subjects with phosphate level 
out of normal range either at 16 hr or 22 hr post dose.  The OSS groups have only 1 or 2 
subjects with phosphate level greater than the normal range. 

 
 

Number of subjects with out of range serum electrolyte concentrations after initiation of 
dosing 

 
 

Mean serum phosphate levels increased 28.7 % after receiving OPS (Group 1) at 16 h 
post-dose.  In the OSS groups, phosphate levels decreased, with the exception of 
Subject 007 and 019, who had high, out of range Phosphate levels on Day 2, 22 h post-
dose; their levels up to 1.67 mmol/L were observed.  Similarly, urine Phosphate levels 
increased in 5 of the subjects receiving OPS with mean values up to 52.4 mmol/L, while 
no clear change could be observed after OSS (Groups 2 and 3). 
 
Baseline urine was collected at 6pm on day while post dose urine voided from 12:00 pm 
to 7:00 pM on day 1 was collected as “urine pool 1(-7 hr –predose),” and post dose urine 
voided from 7:00 pm on day 1 to 12 noon on day 2 was collected as “urine pool 2 
(predose-17 hr).”   Based on the urine pool 2 data, mean urine phosphate levels were 
significantly higher after OPS (Group 1) as compared to OSS (Groups 2 and 3); 52.4 vs. 
18.8 and 15.7 mmol/L,respectively. However the change from baseline after OPS (430 
%) was not significantly different from the change observed after OSS (1. and 27.7%, 
respectively in Groups 2 and 3), probably due to the large between-subject variability. 
 
Serum Magnesium levels had slightly decreased in all subjects at 16 h post-dose and 
increased again 22 h post-dose, often to even higher levels than observed at baseline, 
more prominently after OPS than after OSS. Only one subject (OPS Subject 001) 
showed a postdose serum Magnesium level just below the normal range. Mean serum 
levels decreased with 6.28 % after OPS (Group 1) at 16 h post-dose, while little change 
was seen after OSS (Groups 2 and 3). 
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Urine Magnesium levels measured post-dose were below normal in all subjects 
receiving OPS (of which 3 subjects already had out of range values pre-dose) and in 2 of 
the 12 subjects receiving OSS (010 in Group 2 and 019 in Group 3). Lowest levels post-
dose were found after OPS (Group 1); levels down to 0.4 mmol/L were observed. Mean 
urine Magnesium levels decreased after OPS (Group 1) with 48.1% and increased after 
OSS with 109.9% and 64.1 %, in Groups 2 and 3, respectively. Mean levels and change 
from baseline after OPS were significantly different from those observed after OSS (both 
Groups 2 and 3). 

 
           Post dose-initiation mean (+ SD) % change from baseline: serum phosphate  

 
* = Group 2 significantly different from Group 1; p value <0.05 
# =Group 3 significantly different from Group 1; p value < 0.05 
 

 
Serum sulfate levels significantly increased in all subjects receiving OSS, with maximum 
values at 16 h post dose. Sulfate levels were higher than baseline at 22 h post-dose, in 
virtually all subjects receiving OSS. The mean Sulfate increase in OSS Group 2 
appeared to be slightly higher than in OSS Group 3 (106.00 vs. 71.46 %, respectively; p 
= 0.058). None of the subjects in the OPS group had increased serum Sulfate levels. 
 
Urine Sulfate levels significantly increased in all subjects receiving OSS (Groups 1 
and 2) and not in subjects receiving OPS (Group 3).   Although not significantly different, 
the mean Sulfate increase in Group 2 appeared to be slightly higher than in Group 3 
(472 vs. 306 %, respectively).  Fecal Sulfate levels were below the limit of quantification for 
the OPS group.  In OSS Groups 2 and 3, fecal Sulfate output ranged from 314 to 
509 mEq. No statistically significant difference was observed between the means of OSS 
Group 2 and 3 (417 and 441 mEq, respectively). 
 

Post dose-initiation mean (+ SD) % change from baseline: serum Sulfate 
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* = Group 2 significantly different from Group 1; p value < 0.05 
# =Group 3 significantly different from Group 1; p value < 0.05 
 

 
Overall electrolyte balance: All electrolyte balances were calculated by amount input via 
preparation - amount output via feces - amount output in second urine void. Not all 
electrolyte balances could be calculated due to incomplete data (levels below limit of 
quantification or not analyzed). 
 
Overall electrolyte balance 

 
SD = Standard Deviation 
* = Group 2 significantly different from Group 1; p value < 0.05 
# = Group 3 significantly different from Group 1; p value < 0.05 
 
 
Electrolyte excretion in urine and feces 
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Approximately 9 % of the Sulfate administered in the OSS Groups 2 and 3 was excreted 
in urine and approximately 70% in feces (within the 17 hours after dose initiation).   
 
 
QT effect 
 
QT effect was assessed with 12-lead ECG.  Predose ECG was assessed during 
screening and post dose ECG at 11:00 am on day 2 (i.e. 16 hrs post dose).  Statistical 
comparisons are summarized below.  
 
   Results from a paired t-test of QT and QTc  

 
 
These changes were not considered clinically significant as no QTc prolongation in 
excess of 450 ms was observed in any of the subjects. Mean ECG values were within 
normal ranges at all time points. 
 

2.3 General Biopharmaceutics 

2.3.1 Is the proposed formulation identical to the one used for the 
pivotal clinical studies? 

  
Yes.  The formulations used in the Phase 3 studies (BLI800-301 and BLI800-302) 
was the same as the to-be-marketed product.  Study BLI-202,  a pharmacokinetic 
study in healthy volunteers, and patients with renal and hepatic disease also used 
the to-be-marketed formulation. 
 

Composition of clinical trial batches 
Studies BLI800-202, 301 and 302 
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(Total dose in patients) 
Ingredient Total dose Composition Function 
Na2SO4 35.02  Active 
MgSO4 3.2  Active 
K2SO4 6.26  Active 
Sodium benzoate 
Flavoring agents 
Sucralose, NF 

 
            
Where flavoring agents include  

  
 

2.4 Analytical Section 
 

2.4.1 What analytical methods were used to assess concentrations? 
An ion chromatography method was used for the determination of sulfate concentration 
in human serum and feces.   

 
.   The samples were analyzed with 

an IC assay  
 

  
The set up of ion chromatography: 

 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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The analytical method used is adequate. 
 
 
2.6.2     Are the analytical assay methods adequately validated? 
 
 The calibration standards ranging from 0.500 to 100 ppm sulfate were used.  The QC 
concentrations used were 0, 50, 100 and 200 ppm.  The dilution was 20 fold.  The lower 
limit of quantitation of sulfate in serum was 10 ppm(0.208 mEq/L).   Analysis of 
experimental samples in this study resulted in serum sulfate levels ranging from 0.520 to 
1.87 mEq/L.  The calibration curve has r2 of 0.99976 and a slope of 1.08.  The accuracy 
of the back calculated concentration from the ion chromatography ranged from -3.4% to 
6.4% over the concentration range of 0.5ppm to 100 ppm.  The analytical methods are 
adequately validated. 
 
 
3 Detailed Labeling Recommendations  
 
Section 12 
Subsection 12.2 Pharmacodynamics  

 
 

  
 
Subsection Pharmacokinetics   

 
 

 

 
 

 
 

 
 

 
 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Reviewer’s suggested version:  
   Fecal 

excretion  the primary route of sulfate elimination.  The disposition of sulfate after 
SuPrep Bowel Prep Kit was studied in patients (N=6) with mild-moderate hepatic 
impairment (Child-Pugh grades A and B) and in  (N=6) with moderate renal 
impairment  Creatinine clearance of 30 to 49 
mL/min) . The renal impairment group had the highest AUC and Cmax followed by 
hepatic impairment group and then by healthy subjects.   

 
   Systemic exposure of serum sulfate (AUC and Cmax) was similar 

between healthy subjects and hepatic impairment patients.  Renal impairment resulted in 
 higher mean AUC and higher mean Cmax than healthy subjects.  The 

mean sulfate levels of al three groups returned to their respective baseline levels by day 
6 after dose initiation.   Urinary excretion of  

, but 
was approximately 16% lower in moderate renal impairment patients than in healthy 
volunteers. 
 

4 Summary of Individual Studies and Clinical Development 
 
Study BLI800-202 
 

 
  

 
 

(b) (4)

(b) (4)

(b) 
(4)

(b) (4)

(b) (4)

(b) (4) (b) (4)

(b) (4)
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Study BLI800-101 
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Summary of clinical development 

BEST AVAILABLE 
COPY
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Phase II studies. 
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Phase III studies 
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4.3.1. Cover sheet and OCP Filing/Review Form   
 
 Cover Sheet and OCP Filing/Review Form 
 
 
Office of Clinical Pharmacology  
New Drug Application Filing and Review Form 
General Information About the Submission 
 Information  Information 
NDA Number NDA 22-372 

  
 

Brand Name Suprep 

OCP Division (I, II, 
III) 

III Generic Name  Sodium sulfate, potassium 
sulfate and magnesium sulfate 

Medical Division Gastroenterology Drug Class    
OCP Reviewers PeiFan Bai Indication(s)  Bowel cleansing prior to 

colonoscopy 
OCP Team Leader Sue-Chi Lee Dosage Form  Oral solution 
Date of Submission July 1, 2008 

 
Proposed Dosing 
Regimen 

  
44.48 g of sulfate salts in 12 
ounces of water prior to 
colonoscopy 

Estimated Due 
Date of OCP 
Review 

Aug 25, 2008 Route of Administration oral 

Medical Division 
Due Date 

Sep 25, 2008 Sponsor  Braintree Lab, Inc 

PDUFA Due Date Oct. 25, 2008 Priority Classification standard 
Clin. Pharm. Information 
 “X” if 

included at 
filing 

Number of 
studies 
submitted 

Number of 
studies 
reviewed 

Critical Comments If any 

STUDY TYPE                                                                                                             
Table of Contents present and 
sufficient to locate reports, tables, 
data, etc. 

X                                             

Tabular Listing of All Human 
Studies  

                                            

HPK Summary                                               
Labeling  X                                             
Reference Bioanalytical and 
Analytical Methods 

X                                             

I.  Clinical Pharmacology                                                                                                             
    Mass balance:      
    Isozyme characterization:     
    Blood/plasma ratio:     
    Plasma protein binding:     
    Pharmacokinetics (e.g., Phase 
I) - 

X 6                                              

Healthy Volunteers-                                                                                                             

single dose:      
multiple dose:        
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Patients-                                                                                                             
single dose: X  5      
multiple dose:         
   Dose proportionality -                                                                                                             
fasting / non-fasting single dose:     
fasting / non-fasting multiple dose:     
    Drug-drug interaction studies -                                                
In-vivo effects on primary drug:     
In-vivo effects of primary drug:     
In-vitro:     
    Subpopulation studies -                                                
ethnicity:     
gender:     
pediatrics:      
geriatrics: X 1   
renal impairment: X 1   
hepatic impairment: X 1   
    PD:                                                 
Phase 2:     
Phase 3:     
    PK/PD:                                               
Phase 1 and/or 2, proof of 
concept: 

        

Phase 3 clinical trial:     
    Population Analyses -                                                
Data rich:     
Data sparse:      
II.  Biopharmaceutics                                                                                                             
    Absolute bioavailability:     
    Relative bioavailability -                                                                                                            
solution as reference:     
alternate formulation as 
reference: 

       

    Bioequivalence studies -                                                                                                             
traditional design; single / multi 
dose: 

X    

replicate design; single / multi 
dose: 

    

    Food-drug interaction studies:     
    Dissolution:     
    (IVIVC):     
    Bio-wavier request based on 
BCS 

    

    BCS class     
III.  Other CPB Studies                                                                                                             
    Genotype/phenotype studies:     
    Chronopharmacokinetics     
    Pediatric development plan     
    Literature References      
Total Number of Studies                       5      
      
Filability and QBR comments 
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 “X” if yes Comments 

Application filable ? x Reasons if the application is not filable (or an 
attachment if applicable) 
For example, is clinical formulation the same as the to-
be-marketed one? 

Comments sent to firm  x Comments have been sent to firm (or attachment 
included). FDA letter date if applicable. 

QBR questions (key issues to be 
considered) 

What are the design features of the submitted studies used to support 
the labeling claims and fulfillment of PWR? 

Other comments or information 
not included above 

  

Primary reviewer Signature and 
Date 

 

Secondary reviewer Signature 
and Date 
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