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2.2 Are the labeling claims regarding bioavailability and dosage and administration 
acceptable?  
Yes, the ODT formulation is bioequivalent to the reference products at all dose strengths. 
The labeling claims regarding “IMMEDIATELY place the [...] tablet on top of the tongue 
where it will dissolve, then swallow with saliva or water. Administration with water is 
not necessary.” and “[...] can be administered with or without food.” are also acceptable.”  
The labeling claim that “  

” is not acceptable. 

 The sponsor conducted three relative bioavailability trials to evaluate the bioavailability 
and the labeling claims. 

 

Trial 01806KH:
Fifteen healthy subjects of either sex, aged between 18 to 45 years and with a body mass index 
(BMI) ranging from 18.3 to 28.1 kg/m2 were enrolled. The objective of this study was to 
compare the bioavailability of the ODT formulation swallowed after disintegration with 
water (T1) and swallowed after disintegration without water (T2) to the reference 
product. 

The following treatments were administered in a crossover fashion with a 10 day washout 
between treatments:  

• Test Formulation (T1) 
o Phentermine HCl, 15 mg ODT, swallowed after oral disintegration with 

water 
• Test Formulation (T2) 

o Phentermine HCl, 15 mg ODT, swallowed after disintegration without 
water 

• Reference Product: Phentermine HCl USP, 15 mg Capsule [Sandoz, Inc.] 
 
During the analysis of the bioanalytical results, one subject (#201) demonstrated a high 
concentration at a single timepoint (t 4h) this concentration was approximately 6.5-fold 
greater than the next highest concentration during this trial (463.5 ng/mL vs. 71.5 
ng/mL). This high concentration was observed after administration of the reference 
product. The concentration time profile for subject #201 after reference product 
administration and the mean concentration time profile of all other subjects receiving 
reference product are illustrated in Figure 4. 
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1. The aberrant concentration occurred in the reference product, whereas the test 
product under both administration conditions (T1 and T2) has performed similarly. 

2. Previous and subsequent concentrations of the 4 hour timpoint showed no 
significant deviation, indicating that the 4 hour timpoint is truly an outlier.  

3. 6 out of 15 subjects reported 11 treatment related adverse events. None of these 
reported adverse events was reported by subject #201. 

 
Additionally, the AUC met the BE criteria of 80-125% for both T1 and T2 even after 
inclusion of timepoint 4 hour of subject #201, indicating there is no overall change in 
bioavailability. 
The relative bioavailability of the test product under different administration conditions, 
and after excluding subject #201’s 4h concentration in the reference product is illustrated 
in Table 2 and Table 3. 
Table 2 Statistical Analysis of the Log- Transformed Systemic Exposure Parameters of Phentermine 
Comparing Test Formulation Administered with Water (T1) to the Reference Product with Water (Primary 
Analysis n=14, excluding subject 201’s 4h concentration) 

Dependent Variable Geometric Meana Ratio(%)b

(Test/Ref) 
90% CIc

 Test Ref  Lower Upper 

ln(Cmax) 46.7895 47.5819 98.33 95.09 101.69 

ln(AUClast) 1565.6351 1663.7368 94.10 88.78 99.74 

ln(AUCinf) 1664.6820 1781.3413 93.45 87.74 99.53 
a Geometric Mean for the Test Formulation with water, T1 (Test) and Reference Product with water (Ref) based on 
Least Squares Mean of log transformed parameter values 
b Ratio(%)  Geometric Mean (Test)/Geometric Mean (Ref) 
c 90% Confidence Interval 
Source: Reviewer analysis 
 
Table 3 Statistical Analysis of the Log- Transformed Systemic Exposure Parameters of Phentermine 
Comparing Test Formulation Administered without Water (T2) to the Reference Product with Water 
(Primary Analysis n=14, excluding subject 201’s 4h concentration) 

Dependent Variable Geometric Meana Ratio(%)b

(Test/Ref) 
90% CIc

 Test Ref  Lower Upper 

ln(Cmax) 48.7198 47.5819 102.39 99.01 105.89 

ln(AUClast) 1575.4703 1663.7368 94.69 89.34 100.37 

ln(AUCinf) 1680.9236 1781.3413 94.36 88.60 100.50 
a Geometric Mean for the Test Formulation without water, T2 (Test) and Reference Product with water (Ref) based on 
Least Squares Mean of log transformed parameter values 
b Ratio(%)  Geometric Mean (Test)/Geometric Mean (Ref) 
c 90% Confidence Interval 
Source: Reviewer analysis 
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Comparison of T1 with T2 allows for evaluation of the labeling claim that phentermine 
ODT can be administered with water or saliva and administration with water is not 
necessary. Administration after disintegration with water (T1) was bioequivalent to 
administration after disintegration followed by saliva (T2). The geometric mean ratios for 
Cmax, AUC(0 t), and AUC(0 inf), as well as the 90 % confidence interval (CI) were 
contained within the boundaries of 80% to 125%.   

Statistical Analysis of the Log Transformed Systemic Exposure Parameters of Phentermine Comparing Test Formulation 
Administered with Water (TI) to Test Formulation Administered without Water (T2) (n=15)

Dependent Variable Geometric Meana Ratio(%)b

(Test/Ref) 
90% CIc

 Test Ref  Lower Upper 

ln(Cmax) 48.7198 46.7895 96.04 92.69 99.50 

ln(AUClast) 1575.4703 1565.6351 99.38 92.87 106.34 
ln(AUCinf) 1680.9236 1664.6820 99.03 92.40 106.14 

a Geometric Mean for the Test Formulation without water, T2 (Test) and Reference Product with water (Ref) based on 
Least Squares Mean of log transformed parameter values 
b Ratio(%)  Geometric Mean (Test)/Geometric Mean (Ref) 
c 90% Confidence Interval 
Source: Reviewer analysis 

Trial 018089D:
Fifteen healthy subjects of either sex, aged between 18 to 45 years and with a BMI 
ranging from 18.9 to 29.1 kg/m2 were enrolled. The objective of this study was to 
compare the bioavailability of the ODT formulation when swallowed without 
disintegration with water or swallowed after disintegration with water to the reference.  
 

• Test Formulation (T1): 
o Phentermine HCl, 30 mg ODT, administered orally with water, fasted 

• Test Formulation (T2): 
o Phentermine HCl, 30 mg ODT, administered by oral disintegration 

followed by water, fed 
• Reference Product:  

o Phentermine HCl USP, 30 mg capsule [Sandoz, Inc.] administered with 
water, fasted 

Relative bioavailability was determined comparing both T1 and T2 to the reference 
product. The results are illustrated in Table 4 and Table 5 
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Table 4 Statistical Analysis of the Log-Transformed Systemic Exposure Parameters of Phentermine 
Comparing Test Formulation-Swallowed with Water (T1) to the Reference Product with Water 

 
a Geometric Mean for the Test Formulation swallowed with water, T1 (Test) and Reference Product with water (Ref) 
based on 
Least Squares Mean of log transformed parameter values 
b Ratio(%)  Geometric Mean (Test)/Geometric Mean (Ref) 
c 90% Confidence Interval 
Source:  Table 11.4.3.6, page  56, of the sponsors study report for 018089D 
 
Table 5 Statistical Anal)'sis of the Log-Transformed Systemic Exposure Parameters of Phentermine 
Comparing Test  Formulation-Disintegrated followed by Water (T2) to the Reference Product with Water 

 
a Geometric Mean for the Test Formulation disintegrated followed by water, T (Test) and Reference Product with water 
(Ref) based on 
Least Squares Mean of log transformed parameter values 
b Ratio(%)  Geometric Mean (Test)/Geometric Mean (Ref) 
c 90% Confidence Interval 
Source:  Table 11.4.3.7, page  57, of the sponsors study report for 018089D 
 
The geometric mean ratios as well as the 90 % CIs fall within the bioequivalence criteria 
of 80-125%, for both T1 and T2 compared to reference. This reviewer analyzed the data 
using WinNonlin and obtained comparable results. However, determination of the 
bioequivalence between T2 and reference is confounded by administration under 
different food conditions (fed vs. fasted), which demonstrated an approximated 10% 
difference in exposure in study 01809PB (see trial 01809PB below). Thus, it is difficult 
to differentiate between the food effect and the effect of swallowing after disintegration 
followed by water. The effect of disintegration followed by water however can be 
determined from study 01806KH by comparing T1 with reference. Comparing T1 to 
reference in study 01806KH demonstrates that rate and extend of exposures, as well as 
90% CI are within the bioequivalence criteria of 80-125%.  
 
Trial 01809PB:
Eighteen healthy subjects of either sex, aged between 18 to 45 years and with a BMI from 21.1 
to 29 kg/m2 were enrolled. The objective of this study was to compare the bioavailability 
of the ODT formulation under fating (T1) and fed (T2) conditions to the reference. 
 
The following treatments were administered in a crossover fashion with a 10 day washout 
between treatments:  
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Additionally, the sponsor compared the influence of administration conditions by 
comparing the exposures of the two test products.  This comparison of the geometric 
mean ratios also demonstrated that the 90 % confidence interval of the GMR of rate and 
extend of exposure between the two methods of administration were within 80-125% 
(Table 8).   
 
 
Table 8 Statistical Analysis of the Log-Transformed Systemic Exposure Parameters 
of Phentermine Comparing Test Formulation under Fed Conditions (T2) to Test 
Formulation under Fasting Conditions (T1) 

 
a Geometric Mean for the Test Formulation Fed, T2 (Test) and Test Formulation Fasting, TI (Ref) based on Least Squares Mean of 
log Transformed parameter values 
b Ratio(%) Geometric Mean (Test)/Geometric Mean (Ref) 
c 90% Confidence Interval 
Source:  Table 11.4.3.9, page  59, of the sponsors study report for 01809PB 

 
This reviewer analyzed the data using WinNonlin and obtained comparable results. The 
sponsor’s claim of administration regardless of meals is acceptable. 
 
In all three trials, the effect of ODT on mucosal area was examined to evaluate the potential 
of mucosal irritation. The sponsor reports that no clinically significant abnormalities in oral 
(mucosal) examinations were observed. The Clinical Division will evaluate this claim. 
 
2.3 What are the pharmacokinetic properties of the ODT formulation? 
Following the administration of the oral disintegrating tablet (ODT) phentermine reaches 
peak concentrations (Cmax) after 3.0 to 4.5 hours (Table 9, Table 10, and Table 11). 
Swallowing the ODT after disintegration with water compared to saliva did not affect the 
extent (AUC) of phentermine exposure (Table 9). Concentration time profiles for 
phentermine after administration of the test product and the reference product are 
illustrated in Figure 5 for study 01806KH and Figure 6 for study 018089D and Figure 7 
for study 01809PB. 
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Figure 5 Concentration-time profile of phentermine given as ODT T1(A,  swallowed 
after oral disintegration with water) or T2 (B, swallowed after disintegration without 
water) or reference product (C, Phentermine HCl USP, 15 mg Capsule [Sandoz, Inc.]) 

 
 

 
Table 9 Pharmacokinetic parameters of 15 mg phentermine, given as ODT (T1 with water & T2 
without water) or as capsule (Ref) 
Parameter T1 T2 Ref 
Cmax (SD) 47.66(9.9) 49.30 (8.06) 48.44 (9.55) 
AUClast (SD) 1609.07 (384.37) 1614.90(383.80) 1711.17 (418.27) 
AUCinf   (SD) 1718.60 (439.65) 1730.99 (441.31) 1841.95 (485.24) 
tmax (Range) 3.0 (2.0-5.0) 3.67 (2.0-7.0) 4.0 (2.0-5.0) 
t1/2 (SD) 22.63 (5.8) 22.45 (6.42) 22.85 (6.96) 
 

Reference ID: 2948939



Swallowing the ODT without prior disintegration decreased the Cmax of phentermine by 
approximately 7% and the AUC by approximately 8% (Table 10).  

Figure 6 Concentration-time profile of phentermine given as ODT T1 (swallowed whole 
with water, fasted) or T2 (B, administered by oral disintegration followed by water, fed) 
or reference product (C, Phentermine HCl USP, 30 mg capsule [Sandoz, Inc.] 
administered with water, fasted) 

 
 
Table 10 Pharmacokinetic parameters of 30 mg phentermine, given as ODT (T1 swallowed whole, 
fasted, & T2 swallowed after disintegration, fed) or as capsule (Ref, fasted) 

Parameter T1 T2 Ref 
Cmax (SD) 119.07 (24.99) 111.92 (16.11) 120.79 (22.77) 
AUClast (SD) 4197.55 (873.20) 3719.06 (638.43) 4135.48 (855.93) 
AUCinf   (SD) 4595.45 (1058.28) 4033.29 (813.18) 4509.29 (1070.82) 
tmax (Range) 3.00 (2.00-5.00) 4.50 (3.67-5.00) 2.66 (1.53-9.00) 
t1/2 (SD) 25.81 (7.54) 27.29  (4.65) 25.12 (6.32) 
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Administration of the ODT after a high fat/high calorie breakfast decreased the Cmax of 
phentermine by approximately 5% and the AUC by approximately 12% (Table 11). 
However, the geometric mean ratios as well as the 90 % CIs fall within the 
bioequivalence criteria of 80-125%, for T1 and T2. 

 
Figure 7 Concentration-time profile of phentermine given as ODT T1 (A, swallowed 
after oral disintegration with saliva followed by water, fasted) or T2 (B, swallowed after 
oral disintegration with saliva followed by water, fed) or reference product (C, 
Phentermine HCl,   administered with water, fasted) 

 
 
 
Table 11 Pharmacokinetic parameters of  phentermine, given as ODT (T1 fasted & T2, fed) 
or as tablet (Ref, fasted) 

Parameter T1 T2 Ref 
Cmax (SD) 93.98 (20.22) 98.84 (18.22) 100.13 (18.20) 
AUClast (SD) 3477.04 (155.84) 3236.57(635.36) 3698.56 (787.35) 
AUCinf   (SD) 3746.09 (183.19) 3632.30(871.24) 4113.99 (978.37) 
Median tmax 
(Range)  

3.67 (1.5-7.0) 4.5 (3.0-5.0)  3.67 (2.0-5.0) 

t1/2 (SD) 23.41 (5.80) 27.63 (6.94) 25.91 (5.47) 
 
 
 
2.4 What is the influence of renal impairment of Phentermine ODT 
pharmacokinetics?
The sponsor mentions in the product background information, that about 30% of 
phentermine is excreted unchanged in urine and that the excretion is highly variable and 
dependent on urinary pH. Delbeke and Debackere [Delbeke & Debackere Arzneim-
Forsch 36:134-7 (1986)] investigated the influence of diuretics on phentermine excretion 
and demonstrated that under uncontrolled urinary pH conditions cumulative urinary 
excretion ranges from 62% to 85%. Similarly, Beckett and Brooks [Beckett & Brooks. J
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Pharm Pharmacol 23:288-94 (1971)] reported urinary phentermine excretion of 70% to 
80% under acidic urinary control. Exposure increases in patients with renal impairment 
are currently unknown. 

Additionally, the current approved label information state that “The least amount feasible 
should be prescribed or dispensed at one time in order to minimize the possibility of 
overdosage.” Increases in exposure due to renal impairment are likely considering urinary 
excretion of phentermine and may be of significant importance for patient safety. Thus, 
this reviewer recommends conducting a specific population PK study in subjects with 
varying degree of renal impairment as Post Marketing Requirement (PMR) to assess 
exposure changes with renal impairment.  

2.5 Is the bioanalytical method validation acceptable? 
Yes, the bioanalytical method validation is acceptable. The validation titled 
“Determination of Phentermine in Human K2-EDTA Plasma by LC-MS-MS Validation 
of the Analytical Method” was conducted by  
Concentrations of phentermine in human plasma (EDTA) were determined using high 
performance liquid chromatography (HPLC) with mass spectrometric detection. Human 
plasma containing phentermine and the internal standard,  was extracted 
using a solid phase extraction cartridge and analyzed on a Sciex API 5000 LC·MS-MS 
equipped with an HPLC column. The peak area of the m/z 150→91phentermine product 
ion was measured against the peak area of the m/z 156→92  internal 
standard product ion. 
Calibration standards were prepared to yield 0.500, 1.00, 5.00, 20.0, 60.0, 100, 135, 150 
ng/mL by fortifying 0.200 mL of blank plasma with 10.0 μL of the appropriate spiking 
solution immediately prior to each analysis. QC samples were prepared by fortifying 
blank plasma with intermediate solution at the appropriate concentrations. High, medium, 
and low QC samples were prepared at 120, 30.0, and 1.50 ng/mL. The QC samples were 
stored at approximately -20 oC. Additionally, a very high dilution QC pool was prepared 
with an ampoule at 600 ng/mL  
Samples were benchtop stable for 25 h and extract stability was determined for 68 h. 
Samples were stable over four freeze/thaw cycles. The bias for the effect of analytical 
matrix on recovery ranged from -7.5% to 4.5%. No interferences were observed at any 
retention time. 
 

Table 12 Results of Quality Control from the bioanalytical method validation 
 Calibration Quality control (between batch) 
Analyte / Parameter Curve range (ng/mL) LLOQ 

(ng/mL) 
%CV %CV %Bias 

Phentermine 0.500-150 0.500 1.6-4.2% 2.7-4.9% 0.0-2.0% 

 

Reference ID: 2948939

(b) (4)

(b) (4)

(b) (4)



2.6 Is the bioanalytical analysis acceptable? 
Yes, the bioanalytical; analysis was acceptable. Concentrations of phentermine in human 
plasma (EDTA) were determined using high performance liquid chromatography (HPLC) 
with mass spectrometric detection. Human plasma containing phentermine and the 
internal standard,  was extracted using a solid phase extraction cartridge 
and analyzed on a Sciex API 5000 LC·MS-MS equipped with an HPLC column. The 
peak area of the m/z 150→91 phentermine product ion was measured against the peak 
area of the m/z 156→92 internal standard product ion. 
A set of 8 non-zero calibration standards, ranging from 0.500 ng/mL to 150 ng/mL for 
phentermine were included in each run.  
 
QC samples at 3 different concentrations: 15.0 ng/mL, 30 ng/mL and 120 ng/mL were 
prepared. Additional QCs for study:  

• 01806KH 48 ng/mL and 600 ng/mL 
• 01809PB: 600 ng/mL 
• 018089D: 4X dilution QC (120 ng/mL) 

 
 
Table 13 Results of Quality Control from the bioanalytical method for Phentermine 
 Calibration Quality control (between batch) 
Study Curve range (ng/mL) LLOQ 

(ng/mL) 
%CV %CV %Bias 

01806KH 0.500-150  0.500 2.1-6.9% 4.1-5.6% 3.3 to -7.8%  

01809PB 0.500-15.0 0.500 25.-7.7% 6.8-8.2% -1.3 to -5.0% 
018089D 0.500-150  0.500 2.5-7.6% 7.9-8.8% -5.0 to 1.3% 
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On initial review of the NDA/BLA application for filing:

Content Parameter Yes No N/A Comment 
Criteria for Refusal to File (RTF) 
1 Has the applicant submitted bioequivalence data comparing to-be-

marketed product(s) and those used in the pivotal clinical trials? �    

2 Has the applicant provided metabolism and drug-drug interaction 
information? �

3 Has the sponsor submitted bioavailability data satisfying the CFR 
requirements? �    

4 Did the sponsor submit data to allow the evaluation of the validity of the 
analytical assay? �    

5 Has a rationale for dose selection been submitted?   �
6 Is the clinical pharmacology and biopharmaceutics section of the NDA 

organized, indexed and paginated in a manner to allow substantive 
review to begin? 

�    

7 Is the clinical pharmacology and biopharmaceutics section of the NDA 
legible so that a substantive review can begin? �    

8 Is the electronic submission searchable, does it have appropriate 
hyperlinks and do the hyperlinks work? � Paper NDA 

Criteria for Assessing Quality of an NDA (Preliminary Assessment of Quality) 
        Data
9 Are the data sets, as requested during pre-submission discussions, 

submitted in the appropriate format (e.g., CDISC)?  �
10 If applicable, are the pharmacogenomic data sets submitted in the 

appropriate format? �
        Studies and Analyses
11 Is the appropriate pharmacokinetic information submitted? �    

12 Has the applicant made an appropriate attempt to determine reasonable 
dose individualization strategies for this product (i.e., appropriately 
designed and analyzed dose-ranging or pivotal studies)? 

� 505(b)(2)

13 Are the appropriate exposure-response (for desired and undesired 
effects) analyses conducted and submitted as described in the Exposure-
Response guidance? 

�

14 Is there an adequate attempt by the applicant to use exposure-response 
relationships in order to assess the need for dose adjustments for 
intrinsic/extrinsic factors that might affect the pharmacokinetic or 
pharmacodynamics? 

�

15 Are the pediatric exclusivity studies adequately designed to demonstrate 
effectiveness, if the drug is indeed effective? � No pediatric 

studies
proposed

16 Did the applicant submit all the pediatric exclusivity data, as described 
in the WR? �

17 Is there adequate information on the pharmacokinetics and exposure-
response in the clinical pharmacology section of the label? �



        General
18 Are the clinical pharmacology and biopharmaceutics studies of 

appropriate design and breadth of investigation to meet basic 
requirements for approvability of this product? 

�    

19 Was the translation (of study reports or other study information) from 
another language needed and provided in this submission? �

IS THE CLINICAL PHARMACOLOGY SECTION OF THE APPLICATION FILEABLE? Yes  

If the NDA/BLA is not fileable from the clinical pharmacology perspective, state the reasons and provide 
comments to be sent to the Applicant. 
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