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The Applicant conducted a dose-proportionality study on the 4.5 g, 7.5 g, and 9 g 
strengths.  Together with the proposed 6 g strength studied in the pivotal Phase 1 
bridging study, a biowaiver is not needed. 

In vitro alcohol dose-dumping was observed in 40% ethanol (~100% release in 1 
hour).  The presence of 20% alcohol increased drug release by 10% at 2 hours.  In 
in vitro to investigate the impact of beverages, reconstitution time, and temperatures 
on the drug release, it was found that mineral water with a pH of 6.4 impacted the 
drug release after 15 and 30 min and hot water (90°C) impacts on drug release.  The 
potential mechanisms for dose-dumping will be addressed in product labeling.  In in 
vitro studies, there was no impact on the drug release in the presence of antacids or 
PPIs. 
 
The information provided to support the extended-release designation claim were 
deemed acceptable as per requirements in 21 CFR 320.25(f). 
 
Microbiology: Adequate  

The drug product is non-sterile and packaged in single-dose  packs.  The pellets 
are suspended in water no more than 30 minutes prior to oral administration. 
Therefore, the product quality microbiology review is focused on microbiological 
control including microbial release testing.  The proposed specification meets the 
regulatory expectations per USP <1111> for a nonaqueous preparation for oral use. 
Method suitability testing was performed and is acceptable.  

Environmental: Adequate  

The applicant claims a categorical exclusion pursuant to 21 CFR 25.31(a) because 
action on the NDA is not expected to increase use of the active moiety. A statement 
of no extraordinary circumstances has been submitted. 
 
The Applicant’s claim for categorical exclusion is acceptable. 
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D. List of Deficiencies for Complete Response 
 

Not applicable. 
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Special handling about the 
supplied product (e.g., 
protect from light, 
refrigerate). If there is a 
statement to “Dispense in 
original container,” provide 
reason why (e.g. to protect 
from light or moisture, to 
maintain stability, etc.) 

LUMRYZ should be 
stored at 25°C (77°F); 
excursions permitted to 
15°C to 30°C (59°F to 
86°F) (see USP 
Controlled Room 
Temperature). 
Suspensions should be 
consumed within 30 
minutes. 

Inadequate 
Revise storage statement 
with a range rather than a 
single temperature (i.e. 
“stored at 20 to 25°C…”) 

If the product contains a 
desiccant, ensure the size 
and shape differ from the 
dosage form and desiccant 
has a warning such as “Do 
not eat.” 
Storage conditions. Where 
applicable, use USP 
storage range rather than 
storage at a single 
temperature.  
Latex:  If product does not 
contain latex and 
manufacturing of product 
and container did not 
include use of natural 
rubber latex or synthetic 
derivatives of natural rubber 
latex, state: “Not made with 
natural rubber latex.  Avoid 
statements such as “latex-
free.” 

NA NA 

Include information about 
child-resistant packaging  

No information 
included 

Inadequate 
Revise to include child-
resistant packaging 
statement 

 

1.2.5 Other Sections of Labeling 
There may be other sections of labeling that contain product-quality related 
information.  For example, there are specific required/recommended warnings 
for certain inactive ingredients [e.g., aspartame, aluminum in large and small 
volume parenterals, sulfites, FD&C Yellow Number 5 (tartrazine), and benzyl 
alcohol].  Please notify the prescription drug division if the product contains any 
of these inactive ingredients. 
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demonstrated to have discriminating ability toward control-release (CR) coating levels.  The 
Applicant’s proposed dissolution method is deemed acceptable for batch release and stability 
testing of the proposed ER drug product. 
 
The proposed acceptance criteria included 2 timepoints in the acid stage, and 1 timepoint in 
the buffer stage and were based on the mean dissolution profile data for the pivotal clinical 
and registration batches at release.  The proposed acceptance criteria of % at 0.25 hour 
and % at 2 hours are data-driven and deemed appropriate. In response to the 
Information Request, the Applicant agreed to the FDA-recommended NLT % at 4 hours. 

 
2. Formulation Bridging:  Except for the two exploratory Phase 1 studies PKFT218-1301 (Part 

I and Part II), the same formulation was tested in all clinical studies which is also the to-be-
marketed (TBM) formulation.  Therefore, product bridging is not necessary. 
 

3. Biowaiver Request:  The Applicant conducted a dose-proportionality study #PKFT218-
1601 on FT218 4.5, 7.5, and 9 g strengths (same as the proposed commercial product).  
Together with the proposed 6 g strength studied in the pivotal Phase 1 bridging study, a 
biowaiver is not needed. 

 
4. Dose-Dumping Potential:   

(1)  In vitro alcohol dose-dumping studies were performed on the 4.5 and 9 g strengths using 
USP Apparatus 2 (paddle) at 100 rpm in 1800 mL of 0.1 N HCl with 0, 5, 10, 20, and 40% 
ethanol.  Dose-dumping behavior was observed in 40% ethanol (~100% release in 1 hour).  
The presence of 20% alcohol increased drug release by 10% at 2 hours. The following 
recommendation will be provided for section 12.3 Pharmacokinetics of the proposed product 
labeling: 

An in vitro study showed alcohol-induced dose-dumping of sodium oxybate from extended-

release oral suspension at 1 hour and increase of drug release to approximately 60% at 2 

hours in the presence of 20% alcohol.  Effects of 5% and 10% alcohol on drug release 

were not significant up to 14 hours. There is no in vivo study conducted for the effect of 

alcohol on drug exposure. 
 
(2)  In vitro studies were performed to investigate the impact of beverages, reconstitution time, 
and temperatures on the drug release.  It was found that mineral water with a pH of 6.4 
impacted the drug release after 15 and 30 min.  The Applicant’s proposed pertinent statement 
in the drug product labeling is found acceptable from a Biopharmaceutics perspective. 
 
(3)  Hot water (90°C) impacts the drug release from the dosage form.  The Applicant’s 
proposed drug product labeling “  

 .” is acceptable from a Biopharmaceutics perspective. 
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BIOPHARMACEUTICS ASSESSMENT 
 
LIST of SUBMISSIONS BEING REVIEWED 
eCTD # (SND #) Received date Document 
0001 12/15/2020 Original 
0017 05/14/2021 Quality Information Amendment  
0030 08/31/2021 Quality Information Amendment 

 
 
BIOPHARMACEUTICS RELATED INFORMATION 

BCS Class 
Designation Not applicable or requested 

Solubility 

Highly soluble in pH 4.5-8.  Degradation occurs below pH 4. 

 
Permeability Not provided 

Polymorphic form No polymorphism is reported in the literature. 

Formulation  The drug product contains IR pellets and CR coated pellets in a  
w/w% ratio. 

Dosing Initiate dosage at 4.5 g nightly then titrate to effect in increments of 1.5 g 
per night at weekly intervals. 

Absorption Sodium oxybate is absorbed rapidly following oral administration with 
an absolute bioavailability of about 25%. 

Dose 
Proportionality 

Clinical study of single oral doses of 4.5, 7.5, and 9 g suggested that 
Cmax increases dose-proportionally and AUC increases slightly more 
than dose-proportionally across the dose range. 

BE BE of the proposed product (single dose of 6 g) and Xyrem (2×3 g taken 
4 hours apart) was demonstrated in pivotal Phase 1 bridging study. 

Tmax 1.5 hours 

Food Effect 
A high-fat meal reduced Cmax and AUC by 23% and 14%, respectively.  
Tmax was delayed by 0.5 hours.   
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Dissolution Acceptance Criteria: 

The Applicant submitted individual unit dissolution data on the clinical and registration batches.  
The mean data from the clinical and registration batches is presented in Table 1 and Figure 5 
below. 
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Figure 8.  Dissolution profile of a 3 g dose using different pH waters vs. tap water 
 

Experiments were also conducted at longer time intervals to justify the interval between 
reconstitution and intake that will appear on the drug product labeling. These experiments were 
conducted using a 2-stage dissolution method which is more representative of the GI tract.  Note 
that the dissolution profile of the water with pH 6.4 was not similar to tap water with 
reconstitution time of either 15 min or 30 min (Figure 9).  Therefore, the Applicant proposed to 
include the following statement in the drug product labeling: “  

 

” This Reviewer finds the proposal acceptable from a 
Biopharmaceutics perspective. 
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Figure 9.  Dissolution profile of 9 g dose using pH 6.4 water 
     
Coca-Cola (pH 3.1) and Crystal Light (pH 5.1) were evaluated and are shown to have similar release profile as tap water.  Warm 

water (50°C) and hot water (90°C) were also tested.  It was found that hot water resulted in dose-dumping phenomenon for the 

release of API ( 
Figure 10).  Therefore, the Applicant proposed to include the following statement in the drug 
product labeling: “   

 ” This Reviewer finds the proposal acceptable. 
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Figure 10.  Dissolution profile of a 9 g dose using tap water at various temperatures 
 

EXTENDED-RELEASE CLAIM 

The Applicant conducted a pivotal clinical bridging study to support the extended-release claim 
for it proposed drug product.  The study demonstrated that one 6-g dose of its proposed sodium 
oxybate for extended-release suspension is bioequivalent to Xyrem® (sodium oxybate) solution, 
2 × 3 g taken 4 hours apart.  The dosing interval of the proposed product is once per night, while 
Xyrem® is dosed nightly divided into two doses (one at bedtime and one taken 4 hours later).  
The comparative mean plasma-concentration profiles of the proposed product and LD exhibited 
rapid initial absorption, followed by different rates of decline, with Cmax of proposed oral 
suspension being 88% of Cmax of LD (Figure 11).   
 
The reported terminal half-life is approximately 0.6 hours, which this Reviewer does not expect 
accumulation at the end of 24 hours interval and thus the steady-state PK profile, hence the 
steady-state PK comparison, can be sufficiently represented by the single-dose PK profile as seen 
in Figure 11.   
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Figure 11.  Mean plasma concentration vs. time profiles following administration of 6 g 
FT218 and 6 g (2×3g of Xyrem® administered 4 hours apart) 
 
To demonstrate consistent PK performance between individual dosage units, the data from the 
dose-proportionality study was analyzed.  Mean API exposure exhibited moderate variability, 
i.e., %CV for Cmax and AUC parameters of 31-53% as reported.  It was shown that the intra-
subject variability was low and the pK performance was consistent (dose normalized AUCinf 
and Cmax) across the doses (Table 2). 
 
Table 2.  Study PKFT218-1601 Intrasubject Coefficient of Variation-PK Analysis Set 

 
 
It is also noted that the in vitro dissolution profiles, as presented in Figure 5 provide additional 
supportive evidence for the extended-release characteristics of the proposed drug product and for 
seeking Extended-Release claim.  Additionally, there is a lack of dose-dumping potential with 
food and beverage under recommended usage, per labeling.   
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