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1. Executive Summary 
 
1.1. Recommendation 
 
The Office of Clinical Pharmacology (OCP) has reviewed the data submitted to the Clinical 
Pharmacology and Biopharmaceutics sections of NDA 22-411 and finds the data acceptable. OCP 
supports approval of Trazodone Contramid OAD (Oleptro) 150 mg and 300 mg extended release 
tablets. OCP recommends that Oleptro® be taken once daily on an empty stomach at bedtime. 
 
1.2. Phase IV Commitments 
 
The sponsor should conduct studies to investigate dose dumping in the presence of alcohol 
To fulfill this request, the sponsor should perform in vitro dissolution studies for all Trazodone 
Contramid Extended Release strengths using the accepted dissolution conditions with the addition  
of the following alcohol concentrations for the in vitro dissolution studies (using 12 units each): 
 0 %, 5 %, 10 %, 20 %, and 40 %.   
 
1.3. Summary of Clinical Pharmacology and Biopharmaceutics Findings 
 
Regulatory Background: This application was filed as a 505 (b)(2) NDA. Trazodone Contramid 
OAD is submitted for the treatment of Major Depressive Disorder (MDD), which is the same 
indication approved for the reference product, Trazodone Hydrochloride IR from Apotex. All 
clinical trial materials (CTM) were manufactured at Labopharm. The sponsor intends to 
manufacture commercial batches at a different site,   
 
Proposed Therapeutic Indication and Dosage Regimen: Oleptro™ is indicated for the treatment of 
major depressive disorder. The recommended starting dose of Oleptro™ is 150 mg/day in adults. 
The usual dose is 300 mg/day. The maximum daily dose should not exceed 375 mg.  
Oleptro™ tablets should be taken orally at the same time every day, in the late evening. 
Dosage during prolonged maintenance therapy should be kept at the lowest effective level. 
Once an adequate response has been achieved, dosage may be gradually reduced, with subsequent 
adjustment depending on therapeutic response. 
 
Bioavailability and Bioequivalence of Trazodone Extended Release and Trazodone IR (Apotex): 
 
Single Dose 
Following a total daily dosage of 300 mg trazodone, bioequivalence between Trazodone 
Contramid OAD and trazodone IR (300 mg total daily dose administered 100 mg three times a 
day) was not demonstrated. The following table contains the statistical analysis for the single 
dose bioequivalence study between Trazodone Contramid OAD and Trazodone Hydrochloride IR 
(Apotex) 
 
 
 
 
 
 
 
 

(b) (4)
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Table 1: Summary of Statistical Analysis of Pharmacokinetic Parameters Following 
Administration of a 300 mg Daily Dose of Trazodone Contramid ER Caplets and IR Trazodone 
Tablets Under Fasting Conditions in Healthy Volunteers 

Trazodone 
Contramid 

IR Trazodone 
(Apotex Corp.) 

Parameter 

LSMean 

Least Squares 
Mean Ratio (%) 
(90% CI) 

Intra CV (%) 

Cmax (ng/mL) 1137.22 2859.53 40.0  (34 – 46) 29.0 
AUC (0-t) 
(ng*h/mL) 

26620.67 32894.73 81.0  (74 – 88) 17.3 

AUC(0-
∞)(ng*h/mL) 

28260.28 33861.63 83.0 (76 – 91) 17.4 

T ½  (h) 11.32 8.02 - 23.5 
Tmax* (h) 9.00 (2 – 16) 8.33 (8.3 – 16.3) - - 

#Median (range) 
 
The sponsor stated that Trazodone IR reference product administered at morning was 2-fold 
higher than following doses administered in the evening and at night. The higher AUC for the IR 
product was probably a result of diurnal effect on trazodone pharmacokinetics.  However, in 
another study to evaluate the effect of time of administration, taking Trazodone Contramid at 
night (10 p.m.) compared to the morning (10 a.m) resulted in about a 47% increase in Cmax of 
Trazodone and mCPP. The extent of absorption (AUC) does not significantly change with time of 
administration. Therefore the decrease in AUC may not be due to diurnal effect.  
 
Multiple Dose 
 
Steady state AUC of trazodone is equivalent after administration of trazodone 100 mg three times 
a day and Trazodone Contramid 300 mg once daily for one week. Cmax,ss and Cmin,ss were not 
equivalent. There are lower fluctuations in concentrations after administration of the OAD 
formulation. The following table is the statistical analysis after administration of multiple doses 
of Trazodone Contramid and Trazodone IR.  

 
Table 2: Summary of Statistical Analysis of Pharmacokinetic Variables for Trazodone 

Parameter LS Mean 
 Trazodone 

100 mg IR 
(Reference) 

Trazodone 
300 mg ER 
(Test) 

Mean Ratio 
(Test/Ref) 
(%) 

90% CI 
(%) 

Intra-
individual 
CV (%) 

AUCss 
(ng*h/mL) 

32159.53 27568.60 85.72 81.05; 
90.67 

12.1 

Cmax,ss 
(ng/mL) 

3023.39 1709.18 56.53 49.99; 
63.94 

26.9 

Cmin,ss 
(ng/mL) 

801.29 585.74 73.10 64.75; 
82.52 

26.5 

Tmax# (h) 8.33 8.00 p-value = 0.0359 
#Medians and p-value according to Wilcoxon signed rank test 
 
The extent of absorption (AUC) after administration of Trazodone Contramid OAD was 
equivalent to that after administration of Trazodone IR. However, Cmax was not equivalent after 
the administration of the once a day formulation compared to the IR. This is consistent with 
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expectation that Cmax would not be equivalent after administration of both formulations. Cmin of 
trazodone was not equivalent after administration of the once a day (OAD) formulation and 
 IR formulation. 
  
Bioequivalence between batches manufactured at the commercial versus clinical trial 
manufacturing sites 
 
Trazodone Contramid manufacture at the commercial site  is not bioequivalent to the 
clinical trial batches manufactured at Labopharm. Following administration of tablets 
manufactured at the two sites, bioequivalence criteria was met for trazodone AUC. However, a 
bioequivalence criterion was not met for Cmax for both trazodone and mCPP. The following 
table contains the statistical analysis for the comparison of batches manufactured at  
versus Labopharm. 
 

Table 3: Statistical Evaluation of Trazodone Pharmacokinetic Parameters 
Parameter Least-Squares (LS) Mean 
 Trazodone 

Contramid 
 

(Test) 

Trazodone 
Contramid 
(Labopharm) 
(Reference) 

Mean Ratio 
(%) 

90% CI (%) Intra-
individual CV 
(%) 

Cmax 
(ng/mL) 

1167.762 960.627 121.56 105.53 – 
140.03 

30.4 

AUC (0-t) 
(ng*h/mL) 

29311.87 26608.29 110.39 102.43 – 
118.96 

15.8 

AUC(0-∞) 
(ng*h/mL) 

31136.57 28323.01 109.93 102.53 – 
117.88 

14.7 

#Tmax (h) 9.50 8.50    
# Median 
 
 
 
 
OCP simulated, by the method of superposition, multiple dose conditions and estimated the 
concentrations at steady state. The following table contains the statistical analysis of 
pharmacokinetic parameters at steady state and the 90% confidence intervals. Trazodone 
Contramid manufactured at  is not equivalent to that manufactured at Labopharm under 
steady state conditions. Trazodone Cmax was 15% higher when Trazodone Contramid was 
manufactured at  compared to that manufactured at Labopharm. However, AUC of 
trazodone was similar when a product from  site is compared to that from Labopharm.  
 
Table 4: Statistical Analysis of Trazodone Pharmacokinetic Parameters at Steady State based on 
Simulated Concentrations 
Parameter Point Estimate 90% CI 
Cmax 1.15 105 - 126 
AUC(0-24) 1.13 104 -123 
 
From a Clinical Pharmacology perspective, the difference in Cmax when Trazodone Contramid is 
manufactured at the  (commercial site) compared to that Labopharm (Clinical Trial 
Material site) would not be expected to be clinically relevant.   
 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Effect of food on the Pharmacokinetics of Trazodone after administration Trazodone Contramid 
Following administration of Trazodone Contramid under fed conditions, Cmax for trazodone 
increased by 86%. AUCt and AUC∞ increased by 15% and 11%, respectively, under fed 
conditions. The 90% CI for fed/fasting mean ratios of AUCt and AUC∞ were contained within 
the 80% to 125% range.   
 
Dose Proportionality 
 
The assessment of dose proportionality by the power method demonstrated that the concentration 
of trazodone was proportional to dose from 75 to 375 mg. Half 150 mg caplet is proportional to 
the intact 150 mg caplet and that the lowest dose (75 mg) and the highest dose (375 mg) 
evaluated in the study are proportional to the reference dose (300 mg). Half 300 mg caplet is 
proportional to the intact 300 mg caplet with respect to AUC of trazodone. However, the dose-
normalized Cmax was 19.7% higher for the half 300 mg caplet compared with the intact 300 mg 
caplet.   
 
2. Question Based Review (QBR) 
 
The QBR section of the review has used a deductive approach (i.e. starts with conclusions 
followed with supportive details) as instructed by CDER Review Template MaPP 4000.4. 
 
2.1. What pertinent regulatory background or history contributes to the current assessment of the 
clinical pharmacology and biopharmaceutics of this drug? 
 
This application was filed as a 505 (b)(2) NDA. Trazodone Contramid OAD is submitted for the 
treatment of Major Depressive Disorder (MDD), which is the same indication approved for the 
reference product, Desyrel (Trazodone immediate release formulation). Desyrel was discontinued 
in 2006 and the reference listed drug in the orange book now is Trazodone Hydrochloride from 
Apotex (ANDA 71-196). Therefore, the reference product in the pivotal bioavailability and 
bioequivalence studies was Trazodone Hydrochloride from Apotex. Trazodone Hydrochloride is 
an IR product that is administered 3 times a day. Trazodone Contramid is an extended release 
(ER) tablet that is to be administered once a day (OAD). All clinical trial materials (CTM) were 
manufactured at Labopharm. The sponsor intends to manufacture commercial batches at a 
different site,   
 
The application contains one randomized, double-blind, placebo-controlled, two arm, safety and 
efficacy study of Trazodone Contramid ER against placebo. The application also contains 
biopharmaceutics studies, literature review on nonclinical aspects of trazodone and Chemistry, 
Manufacturing and Controls information. The sponsor is seeking a waiver for pediatric studies for 
children aged less than 7 years old and a request for deferral for older children (7 years and up).  
 
2.1.1. What is the proposed therapeutic indication  for Trazodone Contramid (Oleptro®)? 
 
Oleptro™, a Serotonin 2A Antagonist Reuptake Inhibitor, is indicated for the treatment of major 
depressive disorder (MDD).  
 
2.1.2. What are the proposed dosage and route of administration? 
 

(b) (4)
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The recommended starting dose of Oleptro™ is 150 mg/day in adults. The usual dose is 300 
mg/day. The maximum daily dose should not exceed 375 mg.  
Oleptro™ tablets should be taken orally at the same time every day, in the late evening. 
Dosage during prolonged maintenance therapy should be kept at the lowest effective level. 
Once an adequate response has been achieved, dosage may be gradually reduced, with subsequent 
adjustment depending on therapeutic response. Oleptro is to be administered orally. 
 
2.2. General Clinical Pharmacology and Biopharmaceutics 
 
2.2.1. What are the design features of the pivotal bioequivalence studies used to support dosing 
or claims? 
 
The two pivotal pharmacokinetic studies to demonstrate equivalence of the Trazodone Contramid 
OAD to Trazodone IR formulations were single and multiple dose trials. The single dose study 
was an open-label, randomized, two-way crossover study performed under fasting conditions that 
compared 300 mg Trazodone Contramid administered once a day to the 100 mg immediate-
release reference product administered 3 times a day in a 24 hour period.  
 
In the pivotal multiple dose study, the subjects were titrated to the 300 mg IR dose (100 mg on 
day 1, 100 mg bid on day 2 and 100 mg tid on 3 and after) and then administered Trazodone 100 
mg tid for 7 days and compared to 300 mg once daily for 7 days. After 7 days, there was a down 
titration over two days. The two treatment phases were separated by 7 days. 
 
The food effect study was a single-center, open-label, randomized, single dose, 2-way crossover 
study comparing 300 mg Trazodone Contramid administered under fed and fasting conditions. 
 
The dose proportionality study was a single center, open-label, randomized, single dose, 5-way 
crossover study that evaluated under fasting conditions doses from 75 to 375 mg.  
 
2.2.2. Are the active moieties in the plasma (or biological fluid) appropriately identified and 
measured to assess pharmacokinetic parameters 
 
Yes, the active moieties in the plasma have been adequately identified and measured  (Refer to 
section on Analytical Methods 
 
 
 
2.2.3 Exposures 
 
2.2.3.1. Are the exposures after administration of equal daily doses of Trazodone Contramid 
Extended Release Tablets and Trazodone Immediate Release Tablets (Apotex) similar? 
 
2.2.3.1.1. Are the exposures equivalent after single dose administration 
 
Following a total daily dosage of 300 mg Trazodone, bioequivalence between Trazodone 
Contramid and Trazodone IR (300 mg total daily dose administered 100 mg three times a day) 
was not demonstrated. Trazodone total exposures (AUCs) after administration of Contramid were 
20% lower than the immediate release (IR) reference product. Cmax was 60% lower for 
Trazodone Contramid compared to the IR reference product. Lower Cmax after Trazodone 
Contramid was to be expected for comparison of the extended release to IR formulation.  
 

(
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The sponsor conducted an open-label, laboratory-blind, two-way crossover study under fasting 
conditions to evaluate whether Trazodone Contramid administered as single 300 mg extended 
release tablets is bioequivalent to the reference product, Trazodone  100 mg IR administered three 
times daily. There was a 7 to 14 day washout period between treatments. For the reference 
product, on day 1 of the clinical stay subject received 100 mg Trazdone IR in the evening,  on day 
2, 100 mg Trazodone IR was administered 2 times. For the test product, 300 mg Trazodone 
Contramid extended release was administered once daily. Blood samples were taken for the 
determination of Trazodone and its active metabolite, m-chlorophenylpiperazine (mCPP). The 
following is plasma concentration time profile for Trazodone. 
 
The following table contains the statistical summary of pharmacokinetic parameters after 
administration of the two formulations. 
 
Table 5: Statistical Analysis of Trazodone Following Administration of a 300 mg Daily Dose of 
Trazodone Contramid ER Caplets and IR Trazodone Tablets Under Fasting Conditions in Healthy 
Volunteers 

Trazodone 
Contramid 

IR Trazodone 
(Apotex Corp.) 

Parameter 

LSMean 

Least Squares 
Mean Ratio (%) 
(90% CI) 

Intra CV (%) 

Cmax (ng/mL) 1137.22 2859.53 40.0  (34 – 46) 29.0 
AUC (0-t) 
(ng*h/mL) 

26620.67 32894.73 81.0  (74 – 88) 17.3 

AUC(0-
∞)(ng*h/mL) 

28260.28 33861.63 83.0 (76 – 91) 17.4 

T ½  (h) 11.32 8.02 - 23.5 
Tmax* (h) 9.00 (2 – 16) 8.33 (8.3 – 16.3) - - 

#Median (range) 
 
 
m-chlorophenylpiperazine (mCPP) 
 
Following a total daily dose of 300 mg trazodone, AUC for the active metabolite, mCPP, was 
14% to 20% lower after administration of Trazodone Contramid than after IR product. In 
addition, Cmax of mCPP was 37% lower after administration of Contramid relative to the 
reference IR product. The mean pharmacokinetic parameters are provided in the following table.  
 
Table 6: Statistical Analysis of  mCPP Following Administration of a 300 mg Daily Dose of 
Trazodone Contramid OAD Extended Release Caplets and Immediate Release Trazodone Tablets 
Under Fasting Conditions in Healthy Volunteers (n=23; dose = 300 mg) 

Trazodone 
Contramid 

IR Trazodone 
(Apotex Corp.) 

Parameter 

LSMean 

Least Squares 
Mean Ratio (%) 
(90% CI) 

Intra CV (%) 

Cmax (ng/mL) 12.55 20.07 63 (54 – 72) 28.5 
AUC (0-t) 
(ng*h/mL) 

334.16 415.73 80 (73 – 89) 20.2 

AUC(0-
∞)(ng*h/mL) 

384.98 447.39 86 (78 – 94) 18.5 

T ½  (h) 13.64 8.88 - 25.0 
Tmax* (h) 10.0 (4.0 – 36.0) 9.0 (8.3 - 20) - - 

#Median (range) 
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2.2.3.1.2. Are the exposures equivalent after multiple dose administration 
 
The 90% Confidence Interval (CI) criteria for declaring equivalent exposures were met for 
AUCss but not Cmax or Cmin. Based on AUCss, the extent of absorption at steady state was 
similar after Trazodone Contramid and immediate release trazodone administered over the 24 
hour profile period.  The mean Cmax and Cmin at steady state were about 44% and 27% lower, 
respectively for Trazodone Contramid compared to the IR  Trazodone reference product. 
Variations in maximum and minimum trazodone concentrations, as measured by %PTF was 
about 41.6% lower for Trazodone Contramid  compared to Trazodone IR.  
 
The sponsor conducted a study to compare the pharmacokinetics at steady state of  300 mg 
Trazodone Contramid extended release tablets administered once daily and the reference product, 
100 mg Trazodone HCl IR tablets (Apotex) when administered 3 times a day for one week. The 
study was an open-label, laboratory-blind, multiple dose, randomized, two period crossover study 
under fasting conditions. The study consisted of two treatment phases, each of which included a 
multiple dose run in period of 8 days. The treatment phases were separated by a washout period 
of 7 to 14 days. The multiple dose run period were as follows: 1) reference product: day 1, 100 
mg once in the evening, day 2, 100 mg twice a day, days 3 to 9, 100 mg 3 times a day. A 24 hour 
blood samples were collected after the last dose. The dose of Trazodone IR was tapered down on 
days 10 and 11 after the blood collection.  For the test product, Trazodone Contramid, on day 1 
subjects received 75 mg  Trazodone Contramid (1/2 * 150 mg tablet) in the night, on day 2 
subjects received 150 mg trazodone at night, on day 3 to 9 subjects received 300 mg trazodone 
contramid once daily in the evening. Blood samples were drawn for 24 hours after the last dose 
on day 9. On days 10 and 11 after the blood collection, the dose was tapered down.  The figure is 
the 24 hour figure for Trazodone 
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The following table contains the statistical analysis for trazodone after administration of 
Trazodone Contramid and IR Trazodone.  
 

Table 7: Summary of Statistical Analysis of Pharmacokinetic Variables for Trazodone 
Parameter LS Mean 
 Trazodone 

100 mg IR 
(Reference) 

Trazodone 
300 mg ER 
(Test) 

Mean Ratio 
(Test/Ref) 
(%) 

90% CI 
(%) 

Intra-
individual 
CV (%) 

AUCss 
(ng*h/mL) 

32159.53 27568.60 85.72 81.05; 
90.67 

12.1 

Cmax,ss 
(ng/mL) 

3023.39 1709.18 56.53 49.99; 
63.94 

26.9 

Cmin,ss 
(ng/mL) 

801.29 585.74 73.10 64.75; 
82.52 

26.5 

%PTF 159.75 93.34 58.43 49.64; 
68.78 

 

Tmax# (h) 8.33 8.00 p-value = 0.0359 
Medians and p-value according to Wilcoxon signed rank test; PTF = Peak trough fluctuation 

Best Possible Copy
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mCPP 
 
mCPP concentrations were not equivalent after administration of Trazodone 100 mg IR three 
times a day and Trazodone Contramid 300 mg daily for 7 days. The following is a summary of 
the statistical analysis for mCPP. 
 

Table 8: Summary of Statistical Analysis of Pharmacokinetic Parameters for mCPP 
Parameter LS Mean 
 Trazodone 

100 mg IR 
(Reference) 

Trazodone 
300 mg ER 
(Test) 

Mean Ratio 
(Test/Ref) 
(%) 

90% CI (%) Intra-
individual CV 
(%) 

AUCss 
(ng*h/mL) 

434.57 333.89 76.83 71.89; 82.11 14.4 

Cmax,ss 
(ng/mL) 

27.39 19.67 71.81 65.11; 79.21 21.3 

Cmin,ss 
(ng/mL) 

12.11 7.75 63.96 57.40; 71.27 23.6 

%PTF 80.80 81.21 100.51                 89.49; 112.89    25.4 
Tmax# (h) 8.67 8.00 p-value = .5606 
Medians and p-value according to Wilcoxon signed rank test; PTF = Peak trough fluctuation 
 
 
2.2.3.2. Are the exposures after administration of 300 mg Trazodone Contramid Extended 
Release Tablets manufactured at the Clinical Trial Site (Labopharm) bioequivalent to that 
manufactured at the commercial site  
 
Trazodone contramid manufactured at  is not bioequivalent to Trazodone Contramid 
manufactured at Labopharm after single dose administration. Following administration of tablets 
manufactured at the two sites, bioequivalence criteria was met for AUC of trazodone and mCPP. 
However, a bioequivalence criterion was not met for Cmax for both trazodone and mCPP. The 
90% confidence interval around the mean ratio for trazodone Cmax was 105% - 140%, which 
exceeds the regulatory limit of 80% to 125%.  
 
OCP simulated, by the method superposition, multiple dose concentrations. Trazodone Contramid 
manufactured at  is not equivalent to that manufactured at Labopharm under steady state 
conditions. Trazodone Cmax was 15% higher when administered Trazodone Contramid that was 
manufactured at  compared to that manufactured at Labopharm (90% CI: 105% - 126%). 
However, AUC of trazodone was similar when product from  site is compared to that from 
Labopharm. From a Clinical Pharmacology perspective, the difference in Cmax when Trazodone 
Contramid is manufactured at the  (commercial site) compared to that Labopharm 
(Clinical Trial Material site) would not be clinically relevant because:   
 
 

1) The extent of exposure (AUC) are equivalent  when batches manufactured at  are 
compared to that from Labopharm.  

2) The Cmax is within the range of Cmax observed in other studies 
3) No major differences in the adverse events profile were reported during the study when 

batches manufactured at the two sites were administered. 
4) The sponsor intends to manufacture all commercial batches at the  site 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)(b) (4)
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 The sponsor conducted an open-label, laboratory-blind, single-dose, randomized, two-period 
crossover study under fasting conditions to determine whether 300 mg Trazodone Contramid 
manufactured at the two different sites are bioequivalent. The study consisted of two treatment 
phases of 72 hours each which were separated by a wash-out period of 7 to 14 days. Blood 
samples were collected for a specified time period for 72 hours. The following are summary of 
statistical analysis for the pharmacokinetic parameters. 

 
Table 9: Statistical Evaluation of Trazodone Pharmacokinetic Parameters 

Parameter Least-Squares Mean 
 Trazodone 

Contramid 
 

(Test) 

Trazodone 
Contramid 
(Labopharm) 
(Reference) 

Mean Ratio 
(%) 

90% CI (%) Intra-
individual CV 
(%) 

Cmax 
(ng/mL) 

1167.762 960.627 121.56 105.53 – 
140.03 

30.4 

AUC (0-t) 
(ng*h/mL) 

29311.87 26608.29 110.39 102.43 – 
118.96 

15.8 

AUC(0-∞) 
(ng*h/mL) 

31136.57 28323.01 109.93 102.53 – 
117.88 

14.7 

#Tmax (h) 9.500 8.500    
# Median 
 
OCP simulated steady state concentrations using the method of superposition of concentrations.  
The following table contains the summary of statistical results after simulation of steady state 
conditions. 
 
Table 10: Statistical Analysis of Trazodone Pharmacokinetic Parameters at Steady State (All 
Subjects) 
Parameter Point Estimate 90% CI 
Cmax 1.15 105 - 126 
AUC(0-24) 1.13 104 -123 
 
 
The following figure depicts the range of Cmax in the pivotal single dose bioavailability and 
bioequivalence studies.

(b) (4)
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Figure 2 

 
 
 
 
The following table contains dissolution profile similarity comparisons between batches 
manufacture at the commercial site  and the clinical trial material site (Labopharm) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b) (4)

(b) (4)
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Table 11: Dissolution Profile Comparisons for Batches Manufactured at  and LaboPharm 

 
 
The dissolution profiles for the batches manufactured at  compared to that at Labopharm 
are similar. 
 
 
 
2.2.3.3. Are the concentrations of Trazodone proportional  after administration of Trazodone 
Contramid from 75 mg to 375 mg dose? 
 
Results of the assessment of dose proportionality by the power method demonstrated that the 
concentration of trazodone was proportional to dose between 75 to 375 mg.   
 
 
The sponsor conducted a randomized, five-way crossover dose-proportionality study (Doses 
Ranging from 75 mg to 375 mg) of Trazodone Hydrochloride Extended Release Caplets 
(containing Contramid) Under Fasting Conditions. The study was open-label, laboratory-blind, 
single-dose, randomized, 5-way crossover.  There was 7 days washout period between treatments. 
Subjects received each treatment once.  The following figure contains Box plots of dose 
normalized (normalized to 300 mg) Cmax and AUC.  
 
 

 
 
 
 
 
 
 
 
 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Fig 3: Box and Whisker Plot of Dose Normalized Cmax versus Dose 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 15

 
 
 

Fig 4: Box and Whisker Plot of Dose Normalized  AUC versus Dose 
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The following figure contains the relationship between AUC, Cmax and dose. 
 

 
Fig 5: Relationship between AUC∞, Cmax and Dose  after Oral Administration of Single Doses 
of Trazodone Contramid OAD  (75 to 375 mg ) to Healthy Volunteers Under Fasting Conditions 

 
 
 

  
 
The results for the dose proportionality analysis of the pharmacokinetic variables Cmax,  
AUC(0-t) and AUC(0-∞) for trazodone and mCPP are provided in the following table. The model 
used is presented in the Study 105 in the Appendix. 
 
Table 12: Summary of Statistical Analysis of Pharmacokinetic Parameters for Trazodone and 
mCPP using the Power Model 

Trazodone mCPP Parameter Acceptance 
Interval β 90% CI β 90% CI 

AUC(0-t) 
(ng*h/mL) 

(0.861 ; 
1.139) 

0.920 (0.875; 0.964) 1.024 
 

(0.969; 1.079) 

AUC (0-∞) 
(ng*h/mL) 

(0.861 ; 
1.139) 

0.913 (0.867; 0.958) 0.963 (0.912; 1.013) 

Cmax 
(ng/mL) 

(0.861 ; 
1.139) 

0.948 (0.899; 0.997) 1.068 (1.011; 1.124) 

β= estimate of proportionality constant 
 
 
2.2.3.4. Are the exposures bioequivalent after administration of 300 mg Trazodone Contramid 
Extended Release Tablets under fed and fasting conditions?  
 
It is recommended that Trazodone be taken under fasting conditions. 
Following administration of Trazodone Contramid under fed conditions, Cmax for trazodone 
increased by 86%. AUCt and AUC∞ increased by 15% and 11%, respectively, under fed 
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conditions. The 90% Confidence Interval (CI) for fed/fasting mean ratio of Cmax fell outside the 
recommended criteria of 80% to 125%. The 90% CI for fed/fasting mean ratios of AUCt and 
AUC∞ were contained within the 80% to 125% range.  The p-value indicated no significant 
difference in the median Tmax for trazodone under fed and fasting conditions. 
 
Following administration of Trazodone Contramid under fed conditions, Cmax for mCPP 
increased by 94%. AUCt and AUC∞ for mCPP increased by 24% and 15%, respectively under 
fed conditions. There was no significant difference in Tmax under fed and fasting conditions. 
 
The sponsor conducted a single center, open-label, randomized, single dose, 2-way crossover 
study performed under fasting and fed conditions. Two treatment phases of 72 hours each were 
separated by a washout period of 7 days. Subjects were administered study medication after 
fasting overnight or following a standardized, high-fat, high calorie breakfast. Blood samples 
were collected over 72 hours following dosing. The following is summary of statistical analysis 
of the pharmacokinetic parameters 
 
Table 13: Summary of Statistical Analysis of Pharmacokinetic Parameters for Trazodone (n=34) 
Parameter LS Mean 
 Fed (Test B) Fasting  

(Test A) 

Mean Ratio 
(%) 

90% CI Intra-
individual CV 
(%) 

Cmax 
(ng/mL) 

2113.28 1137.42 185.80 167.37; 
206.25 

25.8 

AUCt 
(ng*h/mL) 

30463.03 26471.64 115.08 108.21; 
122.38 

15.0 

AUC∞ 
(ng*h/mL) 

31259.93 28061.71 111.40 105.21; 
117.94 

13.9 

T ½ (h) 7.92 9.96 79.59 72.82;87.00 21.9 
Tmax* (h) 8.50 9.00 P = 0.8504  
*Medians and p-value according to Wilcoxon signed rank test 
 
 
 
Table 14: Summary of Statistical Analysis of Pharmacokinetic Parameters for mCPP (n=34) 
Parameter LS Mean 
 Fed (Test B) Fasting  

(Test A) 

Mean Ratio 
(%) 

90% CI Intra-
individual CV 
(%) 

Cmax 
(ng/mL) 

28.663 14.78 193.89 173.48; 
216.71 

27.5 

AUCt 
(ng*h/mL) 

514.38 414.11 124.21 115.70; 
133.36 

17.4 

AUC∞ 
(ng*h/mL) 

546.48 476.00 114.81 107.71; 
122.37 

15.6 

T ½ (h) 8.58 12.71 67.51 59.41; 76.71 31.8 
Tmax* (h) 9.52 12.00 P = 0.1984  
*Medians and p-value according to Wilcoxon signed rank test 
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2.2.3.5. Are the exposures equivalent after administration of 300 mg Trazodone Contramid 
Extended Release Tablets at different times?  
 
Administration of Trazodone Contramid at night compared to the morning resulted in about a 
47% increase in Cmax of Trazodone and mCPP. The extent of absorption (AUC) does not change 
with time of administration.  
 
The sponsor conducted an open-label, randomized, single dose, 3-way crossover study. Three 
treatments phases of 72 hours each were separated by washout periods of 7 days. In each period, 
subjects were randomly assigned to receive 300 mg Trazodone Contramid at either 10:00 a.m. or 
10:00 p.m. four hours after a light meal or at 6:15 p.m., fifteen minutes after administration of a 
high fat, high calorie meal. The following table contains statistical analysis of the 
pharmacokinetic parameters for trazodone and mCPP in subjects who received Trazodone 
Contramid at 10 a.m. (Treatment A) and at 10 p.m. (Treatment B).  
 
Table 15: Summary of Statistics of Pharmacokinetic Parameters for Trazodone and mCPP- 
Treatment B (Test) vs Treatment A (Reference) 
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Table 16: Summary of Statistics of Pharmacokinetic Parameters for Trazodone and mCPP- 
Treatment  C (Test) vs Treatment A (Reference) 
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Table 17: Summary of Statistics of Pharmacokinetic Parameters for Trazodone and mCPP- 
Treatment C (Test) vs Treatment B (Reference) 
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2.2.3.6. What are the overall adverse events profile in Phase 1 studies reported by the sponsor? 
 
The sponsor reported that Trazodone Contramid was generally well tolerated and the adverse 
event profile was typical of trazodone as previously reported in studies with other formulations. 
The sponsor reported that the most common adverse events reported for Desyrel in USPI are: 
drowsiness, headache, dry mouth, dizziness/light headiness, nausea and blurred vision. In the 
Phase I studies, the sponsor reported Trazodone Contramid OAD were tolerated at doses ranging 
from 75 to 375 mg.  Overall, in Phase 1 studies, 62.3% of subjects reported at least one Treatment 
Emergence Adverse Event (TEAE), with 1.6% of subjects reporting at least one severe TEAE, 
and 4.8% subjects who discontinued the study prematurely due to a TEAE. The most commonly 
observed TEAEs (≥5% overall, all casualties) reported by the sponsor were dizziness, headache, 
nausea, somnolence and nasal congestion. The incidence of TEAEs by dose was assessed in the 
dose proportionality study (Study 105). The most commonly TEAE reported were headache, 
dizziness and syncope. Syncope was reported in patients who received the 375 mg dose as a 
single dose given with no titration. Overall, the sponsor reported that incidence of TEAEs 
increased with dose, however, the severity of the TEAE does not seem to increase with dose. The 
sponsor reported that at the usual recommended dose (300 mg), the most common TEAEs were 
dizziness, headache, nausea and somnolence which is consistent with the adverse events profile at 
the other doses and reported by the sponsor to be consistent to that seen in the Phase III pivotal 
safety and efficacy study. The sponsor reported the most common TEAE (incidence ≥ 5% in 
active group treatment) in Trazodone Contramid OAD in the Phase III study were headache, 
somnolence, dry mouth, dizziness, nausea, sedation, fatigue, diarrhea, constipation, back pain and 
blurred vision. 
Refer to medical review for Agency’s evaluation of the safety of Trazodone Contramid OAD. 
 
 
2.2.3.7. What is the Quantitative and Qualitative Composition of Trazodone Contramid Extended 
Release Tablet Formulation? 
 
The following table provides the quantitative and qualitative composition of Trazodone 
Contramid OAD Extended Release Tablets used in Clinical Studies 
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2.3. Analytical Methods 
 
2.3.1. What bioanalytical methods are used to assess concentrations? 
 
Quantification of trazodone, mCPP and the internal standard  in human plasma in 
the pivotal pharmacokinetic studies was achieved using HPLC with MS/MS detection. The 
calibration range was 31 to 3965 ng/mL  for trazodone and 0.935 to 120 ng/mL for mCPP. The 
between-run and within-run imprecision (CV) and accuracy (%Nom) for the seven QC levels for 
trazodone and mCPP are provided in the following table.  
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Table 19: Trazodone Between-Run and Within-Run Imprecision and Accuracy 

 
 
 
 

Table 20: mCPP Between-Run and Within-Run Imprecision and Accuracy 

 
 
The MS/MS/LC method for the quantitation of trazodone and mCPP met the requirements for 
specificity, sensitivity, accuracy, precision.  Individual in process controls are contained in the 
study reports in the Appendix.  The assay method was adequately validated and is acceptable. 
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3. Detailed Label Recommendations 
 
The following statement is recommended to be added to the Dosage and Administration sections. 
 
Oleptro caplets should be taken orally at the same time every day, in the late evening preferably 
at bedtime, on an empty stomach. 
 
Additional OCP edits are provided in the proposed label (track changes) attached. 
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4. Appendix 
 

 
4.1. Individual study reports 
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4.1. Individual Study Reports 
 
 
Title (Protocol 04ACL1-010): A Randomized, Two-Way Crossover Study to Compare the 
Bioavailability of 300 mg Trazodone Hydrochloride Extended Release Caplets (Containing 
Contramid) (Administered As a Single Dose) and 100 mg Trazodone Hydrochloride Immediate-
Release Tablets (Administered Three Times Daily) Under Fasting Conditions 
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Analytical Method: Venous blood samples for the determination of trazodone and mCPP 
concentrations were taken at specified time periods for up to 68 hours. Plasma samples were 
stored at approximately -70oC until trazodone and mCPP were assayed.  The calibration range for 
trazodone was 31 to 3965 ng/mL and for mCPP it was 0.935 to 120 ng/mL. The lower limit of 
quantitation (LLOQ) for trazodone was 31 ng/mL  with a coefficient of variation (precision of 
2.3% and a %bias (inaccuracy) of 1.4%. The LLOQ for mCPP is 0.935 ng/mL with a coefficient 
of variation (precision) of 4.2% and %bias (inaccuracy) of 0.1%. For each quality control level, 
the intra-run coefficient of variation is ≤ 5.1% and ≤ 4.8% for trazodone and mCPP, respectively 
for trazodone and mCPP, respectively. The intra-run accuracy falls between 97.4 and 103.3% for 
trazodone and between 96.7 and 101.5% for mCPP. The inter-run coefficient of variation is 
≤4.4% and ≤ 3.7% for trazodone and mCPP, respectively. The inter-run accuracy is between 98.4 
and 101.5% for trazodone and between 97.1 and 100.1% for mCPP.  The analytical method is 
adequately validated and acceptable. 
 
Data analysis: Quantitative analyses of trazodone and mCPP in the plasma samples were 
determined using liquid chromatography with tandem mass spectrometry (LC-MS/MS).  
 
Results: The mean and combined Individual plasma concentration time profile for trazodone is 
provided in the following figures. Trazodone mean plasma concentrations declined in a 
multiexponential manner.   
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Plasma Mean Trazodone Concentration Profile is provided in the following figure 
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Combined Individual Plasma Trazodone Concentrations 
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The mean pharmacokinetic parameters with statistical analysis are summarized in the following 
tables. 
 
Following administration of a total daily dosage of 300 mg trazodone, AUC for Trazodone 
Contramid were 20% lower than the immediate release reference product. In addition, Cmax of 
Trazodone Contramid was 60% lower than for the reference product.  
 
Mean ± SD Pharmacokinetic Parameters Following Administration of a 300 mg Daily Dose of 
Trazodone Contramid ER Caplets and IR Trazodone Tablets Under Fasting Conditions in Healthy 
Volunteers 

Trazodone Contramid IR Trazodone (Apotex 
Corp.) 

Parameter 

Mean ± SD 

Least Squares %Mean 
Ratio (90% CI) 

Cmax (ng/mL) 1231 ± 499 2948 ± 735 40.0  (34 – 46) 
AUC (0-t) (ng*h/mL) 28138 ± 8400 34272 ± 9793 81.0  (74 – 88) 
AUC(0-∞)(ng*h/mL) 29672 ± 8374 35259 ± 10067 83.0 (76 – 91) 
T ½  (h) 11.8 ± 3.67 8.32 ± 2.48 - 
Tmax* (h) 9.00 (2 – 16) 8.33 (8.33 – 16.3) - 
#Median (range) 
 
mCPP 
 
The mean and combined individual plasma concentration time profile are presented in the 
following figure. The mean plasma concentration of mCPP declined in a multi-exponential 
manner.  
 
Plasma mCPP arithmetric and Geometric Mean Concentrations are provided in the following 
figure 
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The mean pharmacokinetic parameters are provided in the following table. Following a total daily 
dose of 300 mg trazodone, AUC for mCPP was 14% to 20% lower after administration of 
Trazodone Contramid than after IR product. In addition, Cmax of mCPP was 37% lower after 
administration of Contramid relative to the reference IR product. 
 
mCPP Pharmacokinetic Parameters Following Administration of a 300 mg Daily Dose of 
Trazodone Contramid OAD Extended Release Caplets and Immediate Release Trazodone Tablets 
Under Fasting Conditions in Healthy Volunteers (n=23; dose = 300 mg) 

Trazodone Contramid IR Trazdone (Apotex) Parameter 
Mean ± SD 

Least Squares % 
Mean Ratio (90% CI) 

Cmax (ng/mL) 18.1 ± 20.3 24.1 ± 17.3 63 (54 -72) 
AUC (0 – t last) 
(ng*h/mL) 

544 ± 735 594 ± 624 80 (73 – 89) 

AUC (0 - ∞) 
(ng*h/mL) 

607 ± 808 633 ± 665 86 (78 – 94) 

T ½ (h) 14.4 ± 4.63 9.17 ± 2.57  
T max# (h) 10.0 (4.0 – 36.0) 9.0 (8.3 – 20)  
#Median (range) 
 
Summary of Pharmacokinetics 
 
Following a total daily dosage of 300 mg trazodone, bioequivalence between Trazodone 
Contramid OAD and trazodone IR (300 mg total daily dose administered 100 mg three times a 
day) was not demonstrated. Trazodone AUCs after administration of Contramid were lower  than 
the IR reference product. The sponsor states that the higher AUC for the IR product was probably 
a result of diurnal effect on trazodone pharmacokinetics.  In the present study, Trazodone 
Contramid was administered in the late evening, where as the IR product was administered three 
times a day. Trazodone IR reference product administered at morning was 2-fold higher than 
following doses administered in the evening and at night. Cmax was lower for Trazodone 
Contramid compared to the IR reference product as would be expected.  
 
Summary of Adverse Events 
 
The sponsor reported that Trazodone was well tolerated in this study. Dizziness, headache, 
nausea, vomiting, peripheral edema and nasal congestion occurred during the study. The most 
frequently reported adverse event was dizziness and nausea. Two subjects withdrew due to 
vomiting. The sponsor reported that there were no clinically significant and/or consistent drug 
related changes in vital signs, physical findings, safety laboratory values. Electrocardiogram 
evaluations were reported by the sponsor to be compatible with expectations for healthy subjects.  
 
Reviewer Comments: 
 
The reviewer agrees with sponsor’s conclusion that  300 mg Trazodone Contramid administered 
as a single dose is not bioequivalent to Trazodone IR administered as 100 mg 3 times a day. 
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Title (Protocol 04ACL108): A randomized, two-way crossover study to compare the 
bioavailability of 300 mg trazodone hydrochloride extended release caplets (containing 
Contramid) (administered once daily) and 100 mg trazodone hydrochloride immediate release 
tablets (administered three times a day) at steady state 
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Analytical Method: Blood samples for trough plasma trazodone and mCPP levels were collected 
immediately before administration of study medication.  Venous blood samples for the 
determination of trazodone and mCPP concentrations were taken at the following time points 
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Quantitative analysis of trazodone and mCPP in plasma were performed using LC-MS/MS. 
 
Results:  
 
Trazodone 
 
The mean values and ranges of the demographic data of all subjects who were analyzed are 
provided in the following table 

(b) (4)
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Summary of Demographic Data of Subjects Who Completed the Study 
  Age (yrs) Height (cm) Body Mass 

(kg) 
Body Mass 
Index (kg/m2) 

All Subjects 
N=27 

Mean  
Range 

25.9 
18 – 48 

175.0 
162 -186 

71.57 
60.0 – 82.9 

23.41 
19.15- 27.96 

Males 
N=20 

Mean 
Range 

23.5 
18 -39 

177.6 
170 – 186 

74.01 
66.0 – 82.9 

23.51 
19.51 – 25.96 

Females 
N=7 

Mean 
range 

32.7 
21 - 48 

167.6 
162 - 177 

64.59 
60.0 – 73.4 

23.13 
19.15 – 27.97 

 
The mean plasma concentration time profile of trazodone after administration of the test and 
reference formulations are provided in the following figure. 
 

Plasma Trazodone Concentrations (Day 9) 
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The mean pharmacokinetic parameters for trazodone after administration of the test and reference 
formulations are provided in the Appendix. The following table summarizes the statistical 
analysis with mean ratios and 90% confidence intervals (CI) of selected pharmacokinetic 
parameters. 
 

Summary of Statistical Analysis of Pharmacokinetic Variables for Trazodone 
Parameter LS Mean 
 Trazodone 

100 mg IR 
(Reference) 

Trazodone 
300 mg ER 
(Test) 

Mean Ratio 
(Test/Ref) 
(%) 

90% CI 
(%) 

Intra-
individual 
CV (%) 

AUCss 
(ng*h/mL) 

32159.53 27568.60 85.72 81.05; 
90.67 

12.1 

Cmax,ss 
(ng/mL) 

3023.39 1709.18 56.53 49.99; 
63.94 

26.9 

Cmin,ss 
(ng/mL) 

801.29 585.74 73.10 64.75; 
82.52 

26.5 

%PTF 159.75 93.34 58.43 49.64; 
68.78 

 

Tmax# (h) 8.33 8.00 p-value = 0.0359 
#Medians and p-value according to Wilcoxon signed rank test; PTF = Peak trough fluctuation 
 
Steady state AUC of trazodone is equivalent after administration of trazodone 100 mg three times 
a day and trazodone contramid 300 mg once daily. Cmax,ss and Cmin,ss were not equivalent.  
 
mCPP 
 
The mean plasma concentration time profile of mCPP  after administration of trazodone IR three 
times a day and trazodone contramid once daily is provided in the following tables. 
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Plasma mCPP concentrations 

 
 
 
The following summarizes the statistical analysis with mean ratios and 90% CI of selected 
pharmacokinetic parameters 

 
Summary of Statistical Analysis of Pharmacokinetic Parameters for mCPP 

Parameter LS Mean 
 Trazodone 

100 mg IR 
(Reference) 

Trazodone 
300 mg ER 
(Test) 

Mean Ratio 
(Test/Ref) 
(%) 

90% CI (%) Intra-
individual CV 
(%) 

AUCss 
(ng*h/mL) 

434.57 333.89 76.83 71.89; 82.11 14.4 

Cmax,ss 
(ng/mL) 

27.39 19.67 71.81 65.11; 79.21 21.3 

Cmin,ss 
(ng/mL) 

12.11 7.75 63.96 57.40; 71.27 23.6 

%PTF 80.80 81.21 100.51                 89.49; 112.89    25.4 
Tmax# (h) 8.67 8.00 p-value = .5606 
Medians and p-value according to Wilcoxon signed rank test; PTF = Peak trough fluctuation 
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mCPP concentrations were not bioequivalent after administration of Trazodone 100 mg IR and 
Trazodone Contramid 300 mg. 
 
Summary of Pharmacokinetics 
 
Trazodone: 
Steady state concentrations for trazodone were achieved on day 4 of dosing. Bioequivalence 
criteria were met for AUCss but not Cmax or Cmin. Based on AUCss, the extent of absorption at 
steady state was similar for Trazodone Contramid and for the immediate release trazodone over 
the 24 hour profile period.  The mean Cmax and Cmin at steady state were about 44% and 27% 
lower, respectively for Trazodone Contramid compared to the IR reference product. Variations in 
maximum and minimum trazodone concentrations, as measured by %PTF and %Swing, were 
about 41.6% and 31.5% lower, respectively for Trazodone Contramid  compared to Trazodone 
IR.  
 
mCPP: 
Bioequivalence criteria were not met for AUCss or Cmax,ss. The mean AUCss, Cmax and Cmin 
were about 23%, 28% and 36% lower, respectively, for Trazodone Contramid compared to 
Trazodone IR. Variations in maximum and minimum mCPP concentrations, as measured by 
%PTF and %Swing were 0.5% and 20.7% higher, respectively for Trazodone Contramid.  
 
Safety Summary 
 
The sponsor reported that one subject (subject 16) had abnormal QTc. The QTc was prolonged 
and varied considerably between successive predose ECGs and exceeded 450 ms. The subject 
was withdrawn from the study due to intercurrent illness (influenza) after receiving a single dose 
of study medication (Refer to medical review for evaluation).  
 
The sponsor reported that study medications were well tolerated for 11 days at dose of 300 mg 
daily. The sponsor reported that 22 adverse events were reported in 11 subjects following 
administration of Trazodone Contramid, compared with 11 adverse events in 9 subjects following 
administration of the IR product.  Headache, dizziness and nasal congestion were the 
predominant treatment related adverse events reported. 
 
Reviewer comments 
 
The extent of absorption after administration Trazodone Contramid OAD was equivalent to that 
after administration of Trazodone IR. However, Cmax was not equivalent after the administration 
of the once a day formulation compared to the IR. This is consistent with expectation that Cmax  
would not be equivalent after administration of both formulations. Cmin of trazodone was not 
equivalent after administration of the once a day (OAD) formulation and IR formulation. There 
are lower fluctuations in concentrations after administration of the OAD formulation. Equal daily 
doses of Trazodone Contramid OAD are equivalent to trazodone IR for AUC after multiple dose 
administration.  
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Title (Protocol 04ACL104): A Randomized, Two-Way Crossover Comparative Bioavailability 
Study of 300 mg Trazodone Hydrochloride Extended Release Caplets (Containing Contramid) 
Under Fasting and Fed Conditions. 
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Analytical Method: Quantitative analyses of trazodone and mCPP in the plasma samples were 
determined using LC-MS/MS. The intra-run coefficient of variation (imprecision) of each quality 
control level were ≤ 3.2% and ≤ 5.4% for trazodone and mCPP, respectively. The intra-run 
accuracy of each quality control level falls between 96.0 and 103% for trazodone and between 
97.2 and 103% for mCPP. The calibration ranges were 31.22 – 3994 ng/mL for trazodone and 
0.927 – 119 ng/mL for mCPP. The lower limits of quantitation was 31.22 ng/mL for trazodone 
and 0.927 ng/mL for mCPP. For the study sample runs, the coefficients of variation (imprecision) 
are ≤ 3.1% and ≤ 6.5% for trazodone and mCPP, respectively. The inaccuracies varies between -
1.9 and 2% for trazodone and between -0.7% and 0.8% for mCPP. The assay method is 
acceptable. 
 
Data Analysis: The effect of food on the bioavailability of the test product was assessed on the 
basis of the confidence intervals for the variables Cmax, AUC(0-t) and AUC(0-∞) relative to the 
acceptance range of 80% to 125%.  
 
Results: The mean values and ranges of the demographic data of subjects who completed the 
study is provided in the following table 
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Summary of Demographic Data of Subjects Who Completed the Study 
  Age (years) Height (cm) Body mass 

(kg) 
Body Mass 
Index (kg/m2) 

All Subjects 
(n=34) 

Mean 
Range 

22.81 
18.39 – 46.24 

177.9 
164 – 187 

73.25 
60.6 – 88.6 

23.13 
19.13 – 28.06 

Males  
(n=25) 

Mean 
Range 

22.32 
18.39 – 34.35 

179.7 
168 – 187 

75.16 
61.3 – 88.6 

23.25  
19.13 – 25.89 

Females 
(n=9) 

Mean 
Range 

24.18 
18.42 – 46.24 

172.7 
164 - 179 

67.92 
60.6 – 79.2 

22.81 
19.44 – 28.06 

 
 
 
The mean plasma concentration time profile for trazodone is provided in the following figure. 

 
Mean Plasma Concentration-Time Profile of Trazodone 
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The following tables summarizes the statistical analysis of the pharmacokinetic parameters. 
 
 
Summary of Statistical Analysis of Pharmacokinetic Parameters for Trazodone (n=34) 
Parameter LS Mean 
 Fed (Test B) Fasting  

(Test A) 

Mean Ratio 
(%) 

90% CI Intra-
individual CV 
(%) 

Cmax 
(ng/mL) 

2113.28 1137.42 185.80 167.37; 
206.25 

25.8 

AUCt 
(ng*h/mL) 

30463.03 26471.64 115.08 108.21; 
122.38 

15.0 

AUC∞ 
(ng*h/mL) 

31259.93 28061.71 111.40 105.21; 
117.94 

13.9 

AUC (0-24h) 
(ng*h/mL) 

24305.72 17315.34 140.37 131.55; 
149.79 

15.9 

T ½ (h) 7.92 9.96 79.59 72.82;87.00 21.9 
Tmax* (h) 8.50 9.00 P = 0.8504  
*Medians and p-value according to Wilcoxon signed rank test 
 
Following administration of Trazodone Contramid under fed conditions, Cmax for trazodone 
increased by 86%. AUCt, AUC∞ and AUC24 increased by 15%, 11% and 40%, respectively, 
under fed conditions. The 90% Confidence Interval (CI) for fed/fasting mean ratios of Cmax and 
AUC24 fell outside the recommended criteria of 80% to 125%. The 90% CI for fed/fasting mean 
ratios of AUCt and AUC∞ were contained within the 80% to 125% range.  The p-value indicated 
no significant difference in the median Tmax for trazodone under fed and fasting conditions. 
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mCPP 
 
 
The following figure contains the mean plasma concentration time profile for the metabolite 
mCPP 
 
 

Mean Plasma Concentration-Time Profile of mCPP 
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Summary of Statistical Analysis of Pharmacokinetic Parameters for mCPP (n=34) 
Parameter LS Mean 
 Fed (Test B) Fasting  

(Test A) 

Mean Ratio 
(%) 

90% CI Intra-
individual CV 
(%) 

Cmax 
(ng/mL) 

28.663 14.78 193.89 173.48; 
216.71 

27.5 

AUCt 
(ng*h/mL) 

514.38 414.11 124.21 115.70; 
133.36 

17.4 

AUC∞ 
(ng*h/mL) 

546.48 476.00 114.81 107.71; 
122.37 

15.6 

AUC (0-24h) 
(ng*h/mL) 

372.02 249.13 149.33 138.83; 
160.62 

17.8 

T ½ (h) 8.58 12.71 67.51 59.41; 76.71 31.8 
Tmax* (h) 9.52 12.00 P = 0.1984  
*Medians and p-value according to Wilcoxon signed rank test 
 
Following administration of Trazodone Contramid under fed conditions, Cmax for mCPP 
increased by 94%. AUCt, AUC∞ and AUC(0-24) for mCPP increased by 24%, 15% and 49%, 
respectively under fed conditions. The 90% CI for Cmax, AUCt and AUC(0- 24) were outside the 
recommended limits of 80% to 125%. The 90% CI for AUC∞ was contained with the limit of 
80% to 125%. There was not statistically significant difference in Tmax under fed and fasting 
conditions. 
 
Safety Summary 
 
The sponsor reported that generally, trazodone was well tolerated. The sponsor reported that no 
serious adverse events were reported during the study. The sponsor reported twenty-two adverse 
events considered at least possibly related to the study drug in 15 subjects under fed conditions 
compared to 5 adverse events in 5 subjects under fasting conditions. The predominant adverse 
event reported was dizziness and headache. Other adverse events considered at least possibly 
related to study drug were nausea, vomiting, orthostatic hypotension and tachycardia.  One 
subject (subject 17) vomited and experienced sinus tachycardia. The sponsor reported that the 
subject was followed up until adverse event resolved. The principal investigator assessed the 
relationship of the tachycardia as probably related to the study drug.  
 
Reviewer Comments: After administration of Trazodone Contramid 300 mg under fed and fasting 
conditions, Cmax for trazodone was increased by about 87% after administration under fed 
conditions compared to administration under fasting conditions. Cmax for mCPP also increased 
about 94% after administration of Trazodone contramid under fed conditions compared fasting 
conditions. AUC∞ was not significantly affected after administration of Trazodone under fed 
compared to fasting conditions. There were more adverse events reported when Trazodone 
Contramid was administered under fed conditions. It is recommended Trazadone Contramid be 
administered under fasting conditions 
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Title (Study 04ACL105): A Randomized, Five-Way Crossover Dose-Proportionality Study 
(Doses Ranging from 75 mg to 375 mg) of Trazodone Hydrochloride Extended Release Caplets 
(containing Contramid) Under Fasting Conditions. 
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Analytical Method: Venous blood samples for the determination of trazodone and mCPP 
concentrations were taken specified times. Quantitative analyses of trazodone and mCPP in the 
plasma samples were performed using a validated liquid chromatography with tandem mass 
spectrometry (LC-MS/MS).  The method was accurate and precise showing a coefficient of 
variation (precision) and bias within 20% at the limit of quantitation and within 15% at the higher 
levels.  For each quality control level, the inter-run coefficient of variation is ≤ 5.5% and ≤ 10.4% 
for trazodone and mCPP, respectively. The validated calibration ranges were 7.754 – 3969 ng/mL 
for trazodone and 0.234 – 120 ng/mL for mCPP.  The lower limits of quantitation  (LLOQ) of this 
method are 7.754 ng/mL for trazodone and 0.234 ng/mL for mCPP. The inter run accuracy is 
between 97.4 and 102.8% for trazodone and between 97.4% and 102.8% for mCPP.   
The analytical method is acceptable. 
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Data Analysis: Dose proportionality was determined using the power model in addition to using 
confidence intervals on the dose normalized Cmax and AUC. 
 
Results: Forty three subjects (23 males and 20 females) completed the study. The demographics 
of subjects who completed the study are provided in the following table. 
 

Summary of Demographic Data of Subjects who Completed the Study 
  Age (years) Height (cm) Body Mass 

(kg) 
Body Mass 
Index (kg/m2) 

All Subjects 
(n=43) 

Mean  
Range 

29.9 
(19.7– 52.7) 

175.6 
(162 – 200) 

75.2 
(65.0 – 103.4) 

24.4 
(19.8 – 28.6) 

Males  
(n=23) 

Mean  
Range 

24.9  
(19.7 – 52.7) 

181.9  
(171 – 200) 

78.5  
(67.5 – 103.4) 

23.7 
(19.8 – 28.4) 

Females 
(n = 20) 

Mean 
Range 

35.6  
(19.9 – 48.8) 

168.3 
(162 – 178) 

71.3 
(65.0 – 80.7) 

25.2 
(23.2 – 28.6) 

 
The treatments were compared with respect to the pharmacokinetic variables. The dose dependent 
variables were normalized to a 300 mg dose. The following figure contains the mean plasma 
concentration time profiles for the different treatments. 
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Plasma Trazodone Concentration Profiles for the various Treatments 
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The mean pharmacokinetic variables before dose normalization are summarized in the following 
table. 
 
Summary of Mean (SD) Pharmacokinetic Parameters (before dose-normalization) of Trazodone 
Parameter ½  x 150 mg 

 
(Test A) 

1 x 150 mg 
 
(Test B) 

½ x 300 mg 
 
(Test C) 

1 x 300 mg 
 
(Test D) 

½ x 150 mg + 
300 mg 
(Test E) 

AUC (0-t) 
(ng*h/mL) 

8124 (2502) 15505 (4764) 16161 (4834) 29200 
(10426) 

36251 
(11345) 

AUC (0-∞) 
(ng*h/mL) 

8658 (2833) 16388 (5419) 16911 (5384) 30983 
(12522) 

38291 
(13893) 

Cmax 
(ng/mL) 

294 (71.4) 531 (143) 677 (171) 1179 (583) 1401 (522) 

Tmax (h)** 8.00  
(2.00-30.00) 

6.00 
(2.00 – 30.00) 

7.00 
(1.00 – 14.00) 

7.00 
(2.00 – 14.00) 

8.00 
(1.00 – 16.00) 

T ½ (h) 12.7 (5.25) 12.4 (5.98) 12.0 (5.21) 13.2 (7.89) 12.5 (5.70) 
 
The point estimates and the confidence intervals for the test/reference mean ratios of the 
pharmacokinetic parameters are provided in the following table.  
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Statistical Analysis of Plasma Trazodone Pharmacokinetic variables 
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The plasma concentration time profile of mCPP is provided in the figures.  
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The pharmacokinetic parameters for mCPP for the various treatments are provided in the 
following tablets 
 
Summary of Mean (SD) Pharmacokinetic Parameters (before dose-normalization) of mCPP 
Parameter ½  x 150 mg 

 
(Test A) 

1 x 150 mg 
 
(Test B) 

½ x 300 mg 
 
(Test C) 

1 x 300 mg 
 
(Test D) 

½ x 150 mg + 
300 mg 
(Test E) 

AUC (0-t) 
(ng*h/mL) 

104 (108) 211 (228) 223 (231) 437(463) 539 (530) 

AUC (0-∞) 
(ng*h/mL) 

120 (118) 235 (260) 242 (263) 470(515) 576(595) 

Cmax 
(ng/mL) 

3.08 (2.48) 5.76 (4.56) 7.27 (5.12) 13.9(12.0) 18.2 (14.8) 

Tmax (h)** 12.0 
(3.00 – 36.00) 

11.0 
(3.00 – 36.0) 

12.0 
(4.00 – 36.00) 

11.5 
(4.00 – 30.0) 

10.5 
(4.00 – 30.00) 

T ½ (h) 16.0 (9.92) 13.2 (6.49) 12.4 (5.83) 13.6 (6.69) 12.4 (4.36) 
 
 The point estimates and confidence intervals for the mean ratios of mCPP  are provided in the 
following tables 
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Statistical Analysis of Plasma mCPP Pharmacokinetic Parameters 
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Analysis of Dose proportionality 
 
The results for the dose proportionality analysis of the pharmacokinetic variables Cmax,  
AUC(0-t) and AUC(0-∞) for trazodone and mCPP are provided in the following table. The model 
used is presented in the Appendix. 
 
Summary of Statistical Analysis of Pharmacokinetic Parameters for Trazodone and mCPP using 
the Power Model 

Trazodone mCPP Parameter Acceptance 
Interval β 90% CI β 90% CI 

AUC(0-t) 
(ng*h/mL) 

(0.861 ; 
1.139) 

0.920 (0.875; 0.964) 1.024 
 

(0.969; 1.079) 

AUC (0-∞) 
(ng*h/mL) 

(0.861 ; 
1.139) 

0.913 (0.867; 0.958) 0.963 (0.912; 1.013) 

Cmax 
(ng/mL) 

(0.861 ; 
1.139) 

0.948 (0.899; 0.997) 1.068 (1.011; 1.124) 

β= estimate of proportionality constant 
 
The results of the analysis of dose proportionality using the power model indicated that the 
estimate of proportionality constant, and its corresponding 90% interval fall within the acceptance 
range. Plots for Cmax and AUC(0-∞) are provided in the following figures. 
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Linear Plot of Cmax versus Dose 
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Box and Whisker Plot of Dose Normalized Cmax versus Dose 
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Linear Plot of AUC∞ versus Dose 
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Box and Whisker Plots of Dose Normalized AUC∞ versus Dose 
 

 
 
Summary of Pharmacokinetics 
 
Trazodone 
 
Dose proportionality was supported by the analysis using the bioequivalence approach and power 
method.  Results of the assessment of dose proportionality by the power method demonstrated 
that the concentration of trazodone was proportional to dose between 75 to 375 mg.  Using the 
confidence interval approach, 150 mg and 300 mg intact caplets are dose proportional with 
respect to the rate and extent of absorption. Half 150 mg caplet is proportional to the intact 150 
mg caplet and that the lowest dose (75 mg) and the highest dose (375 mg) evaluated in the study 
are proportional to the reference dose (300 mg). Half 300 mg caplet is proportional to the intact 
300 mg caplet with respect to AUC of trazodone. However, the dose-normalized Cmax was 
19.7% higher for the half 300 mg caplet compared with the intact 300 mg caplet and hence not 
proportional.  
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mCPP 
 
It determined that  half  of the 150 mg and 300 mg caplets were proportional to the intact 150 mg 
and 300 mg caplets. Also the 75 mg and 375 mg dose were proportional with respect to rate and 
extent of formation of mCPP. The dose-normalized Cmax for mCPP was 14.3% lower for the 150 
mg caplet compared with the 300 mg caplet.  
 
Safety Summary 
 
The sponsor reported that trazodone was generally well tolerated by healthy volunteers during the 
study. Twenty nine (29) out of 45 subjects reported 89 adverse events, of which 72 events were 
assessed to be at least possibly related to the study medication. The most frequently observed 
adverse events during the study were headache and dizziness. The sponsor reported on abnormal 
electrocardiograms, vital signs, physical evaluation or laboratory values after administration of 
Trazodone HCl (containing Contramid) ranging from 75 mg to 375 mg. Refer to medical review 
for Agency’s evaluation of safety.  
 
Reviewer Comments: Based on the power model used to assess dose proportionality, the reviewer 
agrees with the sponsor’s conclusion of dose proportionality of Trazodone Contramid OAD 
following doses ranging from 75 mg to 375 mg. 
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Appendix 
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Assessment of Dose Proportionality 
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Title (Protocol 04ACL107): Comparison of the Bioavailability of 300 mg Trazodone 
Hydrochloride Extended Release Caplets (Containing Contramid®) After Oral Administration At 
Different Times of the Day. 
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The 3 treatments were separated by two washout periods of 7 calendar days, except for Subject 
29 who had a wash-out period of 14 calendar days between Treatment phases II and III. 
 
Analytical Method: Analyses of trazodone and mCPP in the plasma samples were determined 
using liquid chromatography with tandem mass spectrometry (LC-MS/MS).  The lower limit of 
quantitation (LLOQ) value as 31.00 ng/mL for Trazodone and 0.935 ng/mL for mCPP.  
 
Data Analysis: The effect of time of day and the effect of food on the bioavailability of the test 
product were assessed on the basis of the confidence intervals for variables Cmax and AUC 
relative to the conventional acceptance range of 80% to 125%.  
 
Results 
 
The mean values and ranges of the demographic data of subjects who completed the study as 
follows. All the subjects who participated were Caucasian. 
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Summary of Demographic Data of Subjects Who Completed the Study 

  Age (years) Height (cm) Body Mass 
(kg) 

Body Mass 
Index (kg/m2) 

All Subjects 
(n=24) 

Mean 
Range 

31.05 
18.45 – 55.37 

176.8 
159 – 200 

73.85 
55.4 – 103.2 

23.60 
19.06 – 28.74 

Males  
(n=16) 

Mean  
Range 

27.99 
18.45 – 53.54 

180.3 
168 – 200 

74.36 
58.8 – 103.2 

22.78 
19.06 – 28.47 

Females 
(n=8) 

Mean 
Range 

37.17 
20.99 – 55.37 

169.8 
159 – 180 

72.85 
55.4 – 86.0 

25.23 
21.91 – 28.74 

 
The mean plasma concentration time profiles are provided in the following figures.  
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The mean pharmacokinetic parameters for the three treatments are provided in the Appendix.  
The statistical analysis of the pharmacokinetic parameters for trazodone and mCPP for the 
treatment comparisons are provided in the following tables.  
 
Summary of Statistical Analysis of Pharmacokinetic Parameters for Trazodone and mCPP- 
Treatment B (Test) vs Treatment A (Reference) 
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Summary of Statistical Analysis of Pharmacokinetic Parameter for Trazodone and mCPP- 
Treatment C (Test) vs Treatment A (Reference) 
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Summary of Statistical Analysis of Pharmacokinetic Parameters for Trazodone and mCPP- 
Treatment B (Test) vs Treatment C (Reference) 

 
 
 
 
Summary of Pharmacokinetics 
 
The effect of the time of medication administration and the effect of food on the bioavailability 
was assessed on the basis of the confidence intervals (CI) for the variables Cmax, AUC (0-tlast),  
AUC(0-∞) and AUC (0-24) relative to the recommended acceptance range of 80% to 125%. 
 
Comparison of Treatment B vs A 
 
Trazodone 
The 90% CI  around trazodone Cmax mean ratio of Treatment B/A fall outside the recommended 
range of 80% to 125%. Cmax of Trazodone was about 47% higher after administration at night 
(10 p.m.) relative to administration in the morning (10 a.m.). The 90% CI around trazodone 
AUC(0-tlast) and AUC(0-∞) fell within the recommended range of 80% - 125%. Time of 
administration did not affect the extent of exposure to trazodone.  
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mCPP 
The 90% CI around mCPP Cmax mean ratio fell outside the recommended range of 80% - 125%. 
mCPP Cmax increased by about 48%. The 90% CI around mCPP AUC(0-tlast) and AUC(0-∞) 
fell within the recommended range of 80% - 125%.  
 
Comparison of Treatment C vs A 
 
Trazodone 
The 90% CI for the mean ratio of Cmax did not fall within the recommended 80% to 125%. 
Cmax increased by about 51% when administered 15 mins after a high fat meal in the evening (6 
p.m.) relative to administration after 4 hours after a light meal. The 90% CI around the mean ratio 
for all AUC parameters fell outside the recommended interval of 80% to 125%. AUC∞ increased 
by 16% after administration after a fat meal in the evening compared to 4 hours after a light meal 
in the morning (10 a.m.). The increase seen in Cmax and AUC is confounded by time of 
administration and food. 
 
mCPP 
The 90% CI for the mean ratio of Cmax did not fall within the recommended 80% to 125%. 
Cmax of mCPP increased by about 43% when administered 15 mins after a high fat meal in the 
evening (6 p.m.) relative to administration after 4 hours after a light meal. The 90% CI around the 
mean ratio for all AUC∞ and AUC(0-tlast) fell outside the recommended interval of 80% to 
125%. AUC∞ increased by 12% after administration after a fat meal in the evening compared to 
4 hours after a light meal in the morning (10 a.m.). The increase seen in Cmax and AUC is 
confounded by time of administration and food. 
 
Comparison of B vs C 
 
Trazodone 
The 90% CI for Treatment B/Treatment C mean ratio of pharmacokinetic parameters Cmax, 
AUC(0-tlast), AUC(0-∞) and AUC (0-24) all fell within the recommended interval of 80% to 
125%. There was not significant difference in exposure between administration at 6 p.m and 10 
p.m. The results are confounded by the fact that high fat meal was given to subjects taking 
Treatment C. 
 
mCPP 
The 90% CI for Treatment B/Treatment C mean ratio of pharmacokinetic parameters Cmax, 
AUC(0-tlast), AUC(0-∞) and AUC (0-24) all fell within the recommended interval of 80% to 
125%. There was not significant difference in exposure between administration at 6 p.m and 10 
p.m. The results are confounded by the fact that high fat meal was given to subjects taking 
Treatment C. 
 
Safety Summary 
 
The sponsor reported that in general, trazodone was reasonably well tolerated in the study. 
The sponsor reported that a total of 71 adverse events were reported by 24 (80%) of the 30 
subjects. Of these, 8 were assessed as either not related or unlikely related to the study 
medication, and all others to be at least possibly related to the study medication. Dizziness (47%), 
headache (37%) and nausea (40%) were the predominant adverse events reported after dosing. 
The sponsor reported that the incidence events at least possibly related to study medication was 
similar for Treatments A (47%) and B (43%) and less in Treatment C (30%). The other adverse 
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events reported were musculoskeletal pain, nasal congestion, dry mouth, somnolence, syncope 
and vomiting. The sponsor reported that no deaths or serious adverse events were reported. Refer 
to medical review for Agency’s evaluation of Safety. 
 
 
Reviewer Comments 
 
Administration of Trazodone Contramid at night compared to the morning  resulted in about a 
47% increase in Cmax of Trazodone and mCPP. The extent of absorption (AUC) does not change 
with time of administration. The effect of food could not be adequately evaluated in this study 
because the time of administration and the type of food given. 
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Title (Protocol 04ACl109): A Randomized, two-way crossover comparative bioavailability study 
of 300 mg Trazodone Hydrochloride  Extended Release caplets (containing Contramid®) 
manufactured at two different sites. 
 
Objectives:  To compare the pharmacokinetic profiles of trazodone HCl 300 mg extended release 
caplets (Contramid), manufactured at Labopharm Inc., Quebec and trazodone HCl 300 mg 
extended release caplets (Contramid) manufactured at  For this 
purpose the rate and extent of absorption of trazodone and formation of mCPP were compared 
after administration of a single dose of 300 mg of each of the two formulations under fasting 
conditions. 
 
Study Design: The study was an open-label, laboratory-blind, single-dose, randomized, two-
period crossover trial under fasting conditions. The study consisted of two treatment phases of 72 
hours each which were separated by a wash-out period of 7 to 14 days. Thirty (30) healthy male 
and female subjects (non-smokers) were entered into the study and assigned to treatment 
sequence according to the randomization schedule. After an overnight fast of at least 10 hours, 
the subjects were administered 300 mg Contramid extended release tablet orally of either the test  
(Contramid,  Batch no. 04A19602P7) or reference (Contramid, Labopharm 
Inc., Batch no. 112524BP1) with 240 mL water according to the randomization schedule. 
Subjects received each product once. Blood samples were collected for a specified time period for 
72 hours.  
 
Analytical Method: Trazodone and mCPP concentrations in plasma were determined using a 
validated liquid chromatography with tandem mass spectrometry (LC-MS/MS). Results from the 
re-instatement validation indicate that intra-run coefficients of variation (imprecision) of each 
quality control level are ≤ 6.2% and ≤ 3.0% for trazodone and mCPP, respectively. The intra-run 
accuracy of each quality control level falls between -4.1% and 1.8% for trazodone and between  
 -2.1% and 1.1% for mCPP. The calibration ranges for trazodone and mCPP were 30.98 to 3965 
ng/mL and 0.938 to 120 ng/mL, respectively. The lower limits of quantitation (LLOQ) were 
30.98 and 0.938 ng/nL, respectively for trazodone and mCPP. The accuracy ranged from 97.4% 
to 103% for trazodone and from 96.7 to 102% for mCPP. Precision (expressed as %CV) ranged 
from 1.6 to 5.1% and from 1.3 to 4.8% for trazodone and mCPP, respectively. The analytical 
method was adequately validated and is acceptable. 
 
Data Analysis: Pharmacokinetic parameters were determined using noncompartmental 
pharmacokinetic method.  
 
Results: The mean plasma concentration time profile for the test  and reference 
(Labopharm) formulations are provided in the following figures. A combination of individual 
profiles is also provided in the following figures.   
 
 
 
 
 
 
 
 
 

(b) (4)

(b) (4)

(b) (4)
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Plasma Trazodone arithmetic and geometric mean concentrations for Ref (A) and Test (b) 

(b) (4)
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The following table contains the summary of the pharmacokinetic parameters for Trazodone 
manufactured at  (Test) and Trazodone manufactured at Labopharm (Reference). 
 
Summary of Statistics of Plasma Trazodone Pharmacokinetic Parameters (Test:  

 
 
 
 
Summary of Statistics of Plasma Trazodone Pharmacokinetic Parameters (Ref: Labopharm) 
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The following table contains the statistical analyses with 90% confidence interval. 
 

Statistical Evaluation of Trazodone Pharmacokinetic Parameters 
Parameter Least-Squares Mean 
 Trazodone 

Contramid 
 

(Test) 

Trazodone 
Contramid 
(Labopharm) 
(Reference) 

Mean Ratio 
(%) 

90% CI (%) Intra-
individual CV 
(%) 

Cmax 
(ng/mL) 

1167.762 960.627 121.56 105.53 – 
140.03 

30.4 

AUC (0-t) 
(ng*h/mL) 

29311.87 26608.29 110.39 102.43 – 
118.96 

15.8 

AUC(0-∞) 
(ng*h/mL) 

31136.57 28323.01 109.93 102.53 – 
117.88 

14.7 

AUC (0-24) 
(ng*h/mL) 

17458.46 15372.56 113.57 104.60 – 
123.31 

17.4 

#Tmax (h) 9.500 8.500    
# Median 
 
 
Following single dose administration of test and reference products, the plasma concentrations 
declined in multiphasic manner with terminal half-lives of about 13 hours. Statistical evaluation 
of AUC indicated that the 90% confidence interval (CI) indicated that 90% CI around the point 
estimate (test/reference) for AUC fell within the regulatory criteria of 80 to 125%. However, the 
90% CI for Cmax fell outside the regulatory criteria of 80 to 125% to declare bioequivalence. 
Therefore, Trazodone contramid manufactured at  is not bioequivalent to  
Trazodone Contramid manufactured at Labopharm.  The sponsor performed a non-parametric 
Wilcoxon signed rank test on Tmax. The p-value calculated was p= 0.5727.  
 
The sponsor indicated that two subjects (12 and 13) had unusual spikes in trazodone 
concentration between 6 and 20 hours that was not consistent with the other subjects. Therefore, 
90% interval was recalculated leaving out these two subjects.  The following contains the 
statistical calculation without subjects 12 and 13. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b) (4)

(b) (4)
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Statistical Evaluation of Trazodone Pharmacokinetic Parameters Excluding Subjects 12 and 13 

Parameter Least-Squares Mean 
 Trazodone 

Contramid 
 

(Test) 

Trazodone 
Contramid 
(Labopharm) 
(Reference) 

Mean Ratio 
(%) 

90% CI (%) Intra-
individual CV 
(%) 

Cmax 
(ng/mL) 

1097.963 984.512 111.52 100.42 – 
123.85 

21.3 

AUC (0-t) 
(ng*h/mL) 

29199.27 26959.43 108.31 100.36 – 
116.88 

15.4 

AUC(0-∞) 
(ng*h/mL) 

31052.63 28669.95 108.31 100.95 – 
116.21 

14.2 

AUC (0-24) 
(ng*h/mL) 

16993.68 15667.20 108.47 100.73 – 
115.65 

12.9 

 
Removing subjects 12 and 13 resulted in the 90% confidence interval around the point estimate 
for Cmax falls within the regulatory criteria for bioequivalence.  
 
Plasma mCPP 
 
The mean plasma concentration time profile is for the metabolite, mCPP, is provided in the 
following figure. The mean pharmacokinetic parameters for mCPP and statistical evaluation are 
provided in the following tables. Composite of individual plasma concentration time profile and 
individual pharmacokinetic parameters are provided in the Appendix. 
 

Statistical Evaluation of mCPP Pharmacokinetic Parameters 
Parameter Least-Squares Mean 
 Trazodone 

Contramid 
 

(Test) 

Trazodone 
Contramid 
(Labopharm) 
(Reference) 

Mean Ratio 
(%) 

90% CI (%) Intra-
individual CV 
(%) 

Cmax 
(ng/mL) 

13.317 11.835 112.53 97.16 – 
130.33 

30.4 

AUC (0-t) 
(ng*h/mL) 

403.576 360.816 111.85 103.38 – 
121.02 

15.8 

AUC(0-∞) 
(ng*h/mL) 

465.334 418.544 111.18 102.86 – 
120.17 

14.7 

AUC (0-24) 
(ng*h/mL) 

224.068 197.20 113.50 102.34 – 
125.87 

17.4 

#Tmax (h) 14.000 11.50  
# Median 
 
Following single-dose administration, plasma concentrations of mCPP declined in multiphasic 
manner with terminal half-lives of about 15 hours. The 90% confidence interval around the point 
estimate for AUC fell within the regulatory criteria for bioequivalence. But the 90% confidence 
interval around the point estimate for Cmax was outside the regulatory criteria of 80% to 125%. 
The sponsor performed a non-parametric Wilcoxon signed rank test on Tmax. The p-value 
calculated was reported as p= 0.0.427.  
 

(b) (4)

(b) (4)
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Summary of Bioequivalence evaluation 
 
Bioequivalence of test product (manufactured at  and reference product (manufactured at 
Labopharm) was not demonstrated. Following administration of caplets manufactured at the two 
sites, bioequivalence criteria was met for AUC for both trazodone and mCPP. However, a 
bioequivalence criterion was not met for Cmax for both trazodone and mCPP. The 90% 
confidence interval around the mean ratio for Cmax for trazodone was 105% - 140%, which 
exceeds the regulatory limit of 80% to 125%. The 90% confidence interval around the mean ratio 
for mCPP Cmax also exceeded the regulatory limit.  
 
The sponsor stated that trazodone Cmax values observed following administration of caplets 
manufactured at  are within the range of Cmax values reported for 300 mg caplets 
manufactured at Labopharm and evaluated under fasting conditions in seven pharmacokinetic 
studies. The following figure illustrates the distribution of Cmax values  in the seven studies that 
used batches manufactured at Labopharm and that at . The sponsor states that the atypical 
profiles were seen in subjects 12 and 13. The sponsor stated that in past studies, these atypical 
profiles are generally distributed equally across treatments. But in this study atypical profiles 
were mainly seen in subjects dosed with caplets manufactured at  labs. Therefore, the 
sponsor states that the differences in Cmax values observed in the current study appear to be due 
to factors other than site of manufacture  (e.g. intrasubject variability).  
 
Individual Cmax values of Trazodone Contramid OAD 300 mg caplets, fasting conditions are 
provided in the following figure. 

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Summary of Safety 
 
 The  sponsor reported that trazodone was generally well tolerated by healthy volunteers. No 
deaths or serious adverse events were reported in the study. The most frequent adverse events 
reported were headache, dizziness and nausea.  The sponsor reported that there were no clinically 
significant change in vital signs, physical findings or safety laboratory values after administration 
of a total dose of 300 mg of trazodone per treatment phase.  
 
Reviewer Comments 
Trazodone Contramid manufacture at the commercial site  is not bioequivalent to the 
clinical trial batches manufactured at Labopharm. The sponsor contends that the differences in 
Cmax was due to subjects having a typical profile. It must be noted that this study was a cross 
over, and such atypical profile was seen only after administration of the caplets manufactured at 

. Also it must be noted that higher Cmax has been noticed in caplets manufactured at 
Labopharm. Therefore this reviewer does not agree that the differences in Cmax is due to the 
atypical profiles observed for the two subjects and the results for the two subjects should not be 
excluded  
 
OCP simulated by the method of superposition, multiple dose concentrations and estimated the 
concentrations. The following table contains the statistical analysis of pharmacokinetic 
parameters at steady state and the 90% confidence intervals. Trazodone Contramid 
manufactured at Labopharm is not equivalent to that manufactured at  under steady state 
conditions. Trazodone Cmax is 15% higher when Trazodone Contramid was manufactured at 

 compared to that manufactured at Labopharm. However, AUC of trazodone was similar 
when products from  site is compared to that from Labopharm.  
 
Statistical Analysis of Trazodone Pharmacokinetic Parameters at Steady State (All Subjects) 
Parameter Point Estimate 90% CI 
Cmax 1.15 105 - 126 
AUC(0-24) 1.13 104 -123 
 
 
Statistical Analysis of Trazdone Pharmacokinetic Parameters at Steady State (Excluding Subjects 
12 and 13) 
Parameter Point Estimate 90% CI 
Cmax 1.10 101 - 120 
AUC(0-24) 1.12 102 - 122 
 
Across studies comparison of Cmax  indicated that Cmax after administration of batches made at 
labopharm for this study was lower than that seen in other studies using batches made at 
Labopharm. The Cmax obtained using batches from  was similar to that seen in other 
studies using batches made at Labopharm (See table in Appendix). The sponsor intends to 
manufacture commercial batches only from the  site. From a Clinical Pharmacology 
perspective, the difference in Cmax when Trazodone Contramid is manufactured at the  
(commercial site) compared to that Labopharm (Clinical Trial Material site) would not be 
clinically relevant. 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Appendix.  
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Across Study Comparison of Pharmacokinetic Parameters for Pivotal Studies 
Study No. Treatment Cmax (ng/mL) AUC (ng*h/mL) 
104 (Food) Fed 2113 31259 
 Fasting 1137 26471 
105 (DP, 300 mg) Fasting 1179 16388 
107 (Chrono) A (10am 4h after LM) 1050 29698 
 B (10pm 4h after LM) 1544 31094 
10 (SD BE) IR 2948 35259 
 Contramid OAD 1231 29672 
108 (SS BE) IR 3023 32159 
 Contramid OAD 1709 27568 
109 (Site Chage)  (Comm) 1167 31136 
 Labopharm (CTM) 960 29672 
 

22 pages withheld 
immediately after this page 

as B4 (Draft Labeling)
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ONDQA (Biopharmaceutics) Review 
                 

         NDA:      22-411 
Submission Date:    09/18/08 
                  Product:   OLEPTROTM (Trazodone Contramid®) 
            Dosage Form: Extended-Release Once a Day (OAD) Oral Caplets (150, 300 mg) 
Type of Submission:  Original NDA 
              Sponsor:   Labopharm Inc. 
           Reviewer:         Tapash K. Ghosh, Ph.D.  
 
 
Background:  The original New Drug Application (NDA 22-441) is for extended-release 
(ER) once a day (OAD) oral tablets (150 and 300 mg) of trazodone hydrochloride 
indicated for the treatment of major depressive disorder.  If approved, Trazodone 
Contramid® OAD Caplets will be the first extended-release formulation of trazodone 
hydrochloride in the US. Desyrel® , the first immediate-release (IR) formulation, was 
introduced by Mead Johnson Pharmaceuticals in the US in December 1981. The product 
was subsequently discontinued in September 2006; however, generic products are still 
available on the US market. Currently, oral dosage forms of trazodone hydrochloride 
available in the US consist of IR tablets (50, 100, 150 and 300 mg).  
 
The purpose of this review is to recommend dissolution specifications for the proposed 
product exhibiting appropriate controlled release over the 24 hr period with an in vitro 
dissolution profile closely matching in vivo profile.  
 
According to the sponsor, the development of bio-relevant and biopharmaceutically 
appropriate dissolution test conditions for Trazodone Contramid® Once-a-Day tablets was 
subject to the following constraints: 
 
• They should be bio-relevant and so include an initial low pH incubation step to mimic 

the gastric milieu. Media with a pH of 1.2 was chosen to meet this criterion.  
 
• They should be bio-relevant and so include a neutral pH incubation step to mimic 

upper GI conditions.  
 
• They should allow sink conditions to be met. Since trazodone displays pH dependent 

solubility, test media were limited to pH 7.5  
 
• They should provide a method with appropriate discriminatory power. 
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Recommendation: The following recommendation for dissolution specification should be 
conveyed to the sponsor: 

 
 
 
Reviewer’s Comments:  
 

• Use of 50 – 75 rpm in USP Type II apparatus is recommended. The sponsor is 
required to provide data using the appropriate condition at different speeds 
(rpms) to justify 150 rpm proposed for the proposed dissolution methodology. 

 
• The alcohol interaction study using the USP Apparatus III is not adequate. 

The study needs to be repeated using appropriate dissolution conditions in the 
proposed USP Apparatus II. 

 
• In the event that the product is approved, the following dissolution 

specification with the proposed method should be adopted as an interim basis 
for one year; during this one year period, the sponsor is required to revise the 
dissolution method addressing the Agency’s above mentioned comments and 
submit that to the Agency for review.  

 
 

Dissolution Limits at each timepoint (%) Strength 
1 hr 6 hrs 12 hrs 20 hrs 

150 mg 
300 mg 

 
 
 

 
 
 
 
 
 
 
Tapash K. Ghosh, Ph. D.   

  Primary Reviewer    
   

FT Initialed by Patrick Marroum, Ph. D. . __________ 
 

(b) (4)
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Description and Composition of the Drug Product 
 
Trazodone Contramid® OAD Caplets are an extended release dosage form, consisting of 
a  Contramid®:Trazodone. Contramid® OAD Caplets is intended to be 
commercialized in two different strengths: 150 mg and 300 mg.  
 
• Trazodone Contramid® OAD 150 mg Caplets are scored on both sides and coated 

with a non-functional yellowish-beige coating. The bisectable coated caplets are 
printed with a logo on one side.  

 
• Trazodone Contramid® OAD 300 mg Caplets are scored on both sides and coated 

with a non-functional beige-orange coating. The bisectable coated caplets are printed 
with a logo on one side. 

 
The following Tables provide the composition of the 150 mg and 300 mg Trazodone 
Contramid® OAD Caplets respectively. 
 
Composition of 150 mg Caplets 
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Composition of 150 mg Caplets 
 

 

Development of Dissolution Method:  
 
Type III USP dissolution apparatus was used for initial development since this tool 
provided a convenient method to achieve the multi-media test conditions envisioned 
above. A number of test conditions were evaluated and three (including the conditions 
prescribed by  using Type I apparatus) are shown in Figure 3. 
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(b) (4)

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

(b) (4)

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

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

(b) (4)

(b) (4)
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 5

 
 
From these experiments it appears that using conditions of 1 hr in pH 1.2 and 11 hr in pH 
6.0 is the best in-vitro dissolution conditions. Here both low pH (to mimic gastric 
conditions) and neutral pH (to mimic duodenal conditions) are utilized but trazodone is 
kept below its pKa of approximately 6.7; sink conditions are therefore assured. These 
conditions were then extrapolated, extending the pH 6.0 incubation to 23hr, and used for 
development of a 24hr controlled release formulation. Development was performed by 
iterative testing of a series of prototypes of various composition with the intention of 
identifying that which displayed an in vitro release rate as close as possible to the in vitro 
24hr target (Figure 4). 
 
The target in vitro profile used for development of a 24 hr formulation is shown in Figure 
4 while the in vivo profile generated by Loo-Riegelman convolution of this profile is 
shown in Figure 5. It is evident that the model predicts a formulation with an in vitro 
trazodone release rate (under the conditions described in Table 1) matching the profile 
shown in Figure 4 will generate a plasma profile of the shape shown in Figure 5. 

 

 

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Labopharm proceeded to manufacture and dissolution test an iterative series of 
formulation prototypes until a match with the target profile was reached. This was 
performed first for the 300 mg prototype and Figure 6 shows the dissolution performance 
of the selected formulation under conditions described in Table 1. 
 

 
 

(b) (4)

(b) (4)

(b) (4)
(b) (4)
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In vivo Assessments. 
 
A GMP Clinical batch of the chosen prototype was produced and used to assess the 
pharmacokinetic performance of the formulation in humans. The study (04ACL101) was 
a randomized crossover design and compared the relative bioavailability of the once-a-
day prototype formulation with a marketed immediate release reference product 
administered every eight hours (Desyrel; Mead-Johnson – 100 mg immediate release 
tablets). Mean plasma trazodone concentration profiles for the Contramid® once-a-day 
formulation are given in Figure 7 where they are compared to those obtained with 
Desyrel. 
 

 
 

The prototype appears to have exhibited appropriate controlled release over the 24hr 
period with a profile closely matching that in Figure 4. Thus, time to plateau, Cmax and 
Tmax values were approximately 4hrs, 1000 ng/mL and 12 hrs respectively. Most 
importantly, the once-a-day formulation was shown to be equivalent to the reference in 
terms of exposure or area under the curve.  
 
Discriminatory Ability of the Dissolution Method. 
 
The discriminatory ability of the method was demonstrated by its ability to show 
performance differences between early development formulations of differing 
composition as described below. These formulations were not chosen for clinical testing 
since they did not meet target profile dissolution performance. 
 
Effect of Contramid® concentration: 
 
Figure 8 shows results from studies performed prior to selection of the prototype for 
clinical evaluation, and demonstrates the effect of diluting Contramid®, the key 
controlled release excipient in the tablet. As may be seen, as the Contramid® 
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concentration drops, less controlled release is achieved. The method is able to 
discriminate between these formulations easily. 
 

 
 

Effect of  on release kinetics: 
 
Labopharm also investigated the effect of  as a potential solubility aid for 
trazodone at pH above its pKa. As may be seen in Figure 9, the dissolution system was 
able to discriminate between formulations containing between  in a 
concentration dependent manner.  was not selected as an excipient for tablets 
undergoing clinical evaluation. 
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According to the sponsor, these data demonstrate that the dissolution method can 
appropriately discriminate between batches of different composition used as surrogates 
for inappropriately manufactured product batches.  
 
Development of Methods for Quality Control Testing: Comparisons between 
Development and QC Methods 
 
Although Type III UPS dissolution apparatus provided a convenient tool for screening 
and selection of early formulation prototypes it is less suited to commercial Quality 
Control laboratory operations. Therefore, prior to initiating pilot phannacokinetic studies, 
Labopharm developed an easily transferable USP Type II based method more suited to 
routine product testing. Development of the method was undertaken in two steps; 
 
Identification of a USP Type II method where release rates of Trazodone Once-a-Day 
tablets met those achieved in Type III. 
 
Labopharm retained the strategies used for screening early prototypes i.e. that media 
should be bio-relevant and allow sink conditions to be met at all times. To minimize 
potential differences between the methods Labopharm retained the test media and 
durations of incubation used for Type III testing viz. pH 1.2 for 1hr and pH 6.0 for 23hr. 
 
However, while the higher fluid velocities achievable with Type II apparatus suggested 
this system could generate matching profiles without turbulence, studies were required to 
identify agitation (stirring) rates that generated the highest correlation in tablet 
performance. A series of studies were therefore performed and a stirring rate of 150 rpm 
was selected. The following figures 9A and 9B show dissolution profiles obtained for      

reproducibility batches of the clinical formulation using both methods. 
 

 
Figure 9A: Comparison of target profile and dissolution profiles of 3 reproducibility batches on USP 
Type III Apparatus; details given above.  
 

(b) (4)

(b) (4)
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Figure 9B: Dissolution profiles of 3 reproducibility batches on USP type II apparatus; details given 
above.  
 
In order to justify the USP Type II method where release rates of Trazodone Once-a-Day 
tablets met those achieved in Type III, the sponsor conducted point by point linear 
regression analysis with % release data obtained using two different dissolution 
apparatus. The results are described in the following Figures 10 and 11.  
 

 
 

(b) (4)

(b) (4)
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As may be seen from the Figures, both the slope and correlation coefficient were close to 
1 for the 300mg and the 150mg strength tablets, validating that tablets perform in the 
same manner irrespective of dissolution apparatus and therefore the suitability of the 
Type II method. 
 
Demonstration that the discriminatory power of the method had been retained: 
 
The discriminatory power of the Type II method was assessed by comparing the release 
profiles of intact and bisected 300 mg tablets. While bisecting the tablets does not result 
in a change in pharmacokinetic performance (intact and bisected tablets are bioequivalent 
– see Labopharm Study report 04ACL105 provided in the original submission) the small 
increase in surface area caused by bisection was expected to result in an increase in in 
vitro release rate and this change should be evident in an appropriately discriminatory 
dissolution method. 
 
When assessed using Type III apparatus under conditions given in Table 1, bisected 
tablets, as expected displayed a small but consistent increase in dissolution rate (Figure 
12). 
 

(b) (4)
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When intact and bisected 300mg tablets were tested using USP Type II apparatus under 
the condition described above, the method was also able to detect the change in surface 
area caused by the bisection (Figure 13); 150mg tablets tested under the same conditions 
maintained this effect (Figure 14). 
 

 

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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These data partially supported that the Type II method and conditions retained the 
discriminatory power of the original test and thus that it was appropriate for Quality 
Control purposes.  
 
Effect of pH  
 
150 mg and 300 mg strengths were subject to the conditions shown in Table 2 in order to 
demonstrate the sensitivity of the two formulations to changes in pH; dissolution profiles 
generated under the various conditions were compared using 12 analysis to results 
obtained under standard conditions. All studies were carried out at 37°C.  
 
Table 2: Similarity factors for 150 mg and 300 mg Trazodone Contramid®  OAD caplet dissolution 
performance under various environmental test conditions 
 

 

(b) (4)
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Despite the pH dependent solubility of trazodone (pKa approximately 6.7 in water) 
similarity factors in all media were above 50 demonstrating that formulation performance 
was independent of in vitro conditions. 
 
Effect of Alcohol  
 
These studies sought to demonstrate the potential for alcohol, at a concentration of 40% 
v/v, to influence the release properties of the formulations and, most importantly, whether 
dose dumping occurs. Figure 15 shows that for the 150 mg caplet there was no effect at 
all, while Figure 16 shows that for the 300 mg caplet there was a slight increase in release 
rate but that f2 values were well above 50. 
 
Figure 15: Dissolution of 150mg caplets in USP Type III apparatus at 37°C and a dip rate of 15 dpm. 
Dissolution media were pH 1.2 + 40% v/v ethanol over 1hr and pH 6.0 + 40% ethanol over 23 hr. 
 

 
 
 
 
Figure 16: Dissolution of 150mg caplets in USP Type III apparatus at 37°C and a dip rate of 15 dpm. 
Dissolution media were pH 1.2 + 40% v/v ethanol over 1hr and pH 6.0 + 40% ethanol over 23 hr. 
 
 

(b) (4)
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Conclusion 
 
Labopharm developed a bio-relevant dissolution conditions using a 2 stage dissolution 
media for this drug in USP Type III apparatus where sink condition was maintained 
throughout the test period. Labopharm then used these dissolution conditions to generate 
a 24 hr controlled release formulation. Demonstration of the discriminatory ability of the 
method was attempted by its ability to readily separate formulations of differing 
composition. 
 
Prior to conducting pilot pharmacokinetic studies, Labopharm transferred the dissolution 
method to Type II apparatus where highly comparable release rates for the tablets were 
displayed. The Type II based method was claimed to possess discriminatory power 
equivalent to the original Type III based system using minimal studies. The sponsor, 
however, claims that the dissolution condition using USP Type II apparatus is appropriate 
for Quality Control purposes and conducted dissolution studies, as described below to 
develop dissolution specification. 
 
 
 

(b) (4)
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Analytical Procedure A034 (Quantification of Trazodone HCl during Trazodone 
Caplets Dissolution) 
 
The method described herein applies for the dissolution of trazodone HCl finished 
products  using type II apparatus with UV detection.  
 
The method was validated over the range of 5% to 250% of the working concentration of 
0.17 mg/mL of trazodone HCl (for the 150mg strength) i.e. equivalent to 2.5% to 125% 
of the working concentration of 0.33 mg/mL of trazodone HCI (for the 300mg strength) 
and 10% to 500% of the working concentration of 0.084 mg/mL of trazodone HCI (for 
the 150mg half-caplet). This method is found to be suitable for its intended purpose with 
following characteristics: 
 
• Highly specific, free of interference from placebo and dissolution media.  
 
• Linear in the range of 2.5% to 125% of nominal working concentration (0.33 mg/mL 

of trazodone HCl) for 300 mg caplets, equivalent to 5% to 250% of nominal working 
concentration (0.17 mg/mL of trazodone HCI) for 150 mg caplets, with a correlation 
coeffcient (r2) value better than 0.999. Linearity was determined in both dissolution 
media (HCl/NaCI at pH 1.2 medium and phosphate buffer at pH 6.0) in the specified 
range and the linearity data was used to determine the values for the limit of detection 
(LOD) and quantitation (LOQ) of trazodone HCl.  

 
• Accurate and precise over the selected range with average recoveries of trazodone 

HCI from reconstituted samples of 98.3% with RSD 1.93% for the 5% spike level, 
and within 98.2% to 100.0% for the 50% and the 125% spike levels with RSD always 
below 1.10%.  

 
• Solution stability was tested for the standard and sample solutions kept at room 

temperature and in the fridge for a period of storage of several days. Stability study 
shows these solutions to be stable for a period of at least 8 days when kept at room 
temperature. 



 17

 
 
Note: *These sampling times should be considered when complete dissolution profile is 
requested, otherwise sampling times indicated in the specification document should be 
considered.  
 
Note: **Equivalent equipments may be used 
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SETTING OF TIME POINTS  
 
Dissolution tests are performed over 24hr with 4 individual test points included at 1, 6, 12 
and 24 hours.  
 
1 hour timepoint: This ensures the desired effective plasma concentration is achieved 
within 2hr and that is there is no early dose dumping.  
 
6 hour timepoint: This ensures that the therapeutic concentrations are maintained during 
the dosing interval and ensures that no mid-phase dose dumping occurs.  
 
12 hour timepoint: This again ensures that the therapeutic concentrations are maintained 
during the dosing interval and that controlled release is maintained.  
 
24 hour timepoint: this limit ensures that the therapeutic concentrations are maintained 
during the dosing interval and that at least  of the drug is released. 
 
SPECIFICATION  
 
Based on the limited batch history available, Labopharm has set ranges of ± 10% around 
the average result obtained for the sampling points that are selected to cover the entire 
dissolution profile. See tables below for batch history and proposed specifications. 
 

 

 

(b) (4)

(b) (4)
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Table 3: Dissolution results for Trazodone Contramid® OAD 150 mg caplets 
 

 
 
Table 4: Dissolution results for Trazodone Contramid® OAD 300 mg caplets 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Figure 17: Average Dissolution Profiles of 150 mg and 300 mg caplets from batched mentioned in 
Tables 3 and 4 above respectively in USP Type II apparatus at 37°C at 150 rpm  
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Table 5: Sponsor’s Proposed Dissolution Limits for Trazodone Contramid® OAD 
caplets based on data presented in Tables 3 and 4 above 
 

 

(b) (4)
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Reviewer’s Comments:  
 

• Use of 50 – 75 rpm in USP Type II apparatus is recommended. The sponsor is 
required to provide data using the appropriate condition at different speeds 
(rpms) to justify 150 rpm proposed for the proposed dissolution methodology. 

 
• Alcohol interaction study using the USP Apparatus III is not adequate. The 

study needs to be repeated using appropriate dissolution conditions in the 
proposed USP Apparatus II. 

 
• In the event that the product is approved, the following dissolution 

specification with the proposed method should be adopted as an interim basis 
for one year; during this one year period, the sponsor is required to revise the 
dissolution method addressing the Agency’s above mentioned comments and 
submit that to the Agency for review.  

 
 

Dissolution Limits at each timepoint (%) Strength 
1 hr 6 hrs 12 hrs 20 hrs 

150 mg 
300 mg 
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