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The dissolution data are adequate with respect to supporting waiver request(s) of the 
lower strength(s) (20 mg, 50 mg and 70 mg). 
 
Office of Scientific Investigation and Surveillance (OSIS) Report:   
The OSIS inspection for the clinical and analytical sites for the fed study (#DASA-
IMTB-05SB02-2FE) was previously found adequate1. With respect to the repeat fasting 
study (#DASA-IMTB-05SB11-4FA) subject to the current amendment:  A routine 
inspection of the Clinical Site, Apotex Inc., BioClinical Development, Clinical 
Operations Department, 465 Garyray Drive, Toronto, Ontario, Canada M9L 1P9 was 
completed between  
A routine inspection of the Analytical Site, Apotex Inc., BioClinical Development, 
Bioanalytical Laboratory, 440 Garyray Drive, Toronto, Ontario, Canada M9L 1P7 was 
completed between  
The OSIS report for the current ANDA is, therefore, deemed complete. 
 
The DB grants the waiver request(s) for in vivo BE study requirements for the following 
strengths (20 mg, 50 mg and 70 mg) based on criteria set forth in 21 CFR § 320.22 (d) (2)  
 
The application is acceptable with no deficiencies. 
 
 

                                                 
1 DARRTS, ANDA 202103, REV-BIOEQ-21 (Primary Review), 06/25/2013 

(b) (4)

(b) (4)
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investigation regarding these concentration-time profiles for Subject  (Period 3) and 
Subject  (Period 2) and found no analytical or clinical causes for the unexpected 
subject profiles. To test if these subjects were outliers, outlier tests for the lntransformed 
parameters AUCt, AUCinf and Cmax were performed for all subjects. The analysis 
concluded that Subject  (Period 3) and Subject  (Period 2) were outliers because 
their studentized residuals for both ln-transformed AUCt and Cmax were greater than 3. 
Since the exclusion of outliers was not indicated a priori with regards to the statistical 
analysis of this study, the primary analysis included these outlying profiles. Nonetheless, 
inclusion of the outlying profiles demonstrated that bioequivalence criteria were met. For 
information purposes only, a supplementary analysis was conducted that excluded 
Subject  (Period 3) and Subject  (Period 2). The supplementary analysis determined 
that bioequivalence criteria were still met.” 
 
It should be noted that the reviewer included all the data (including data from subject #s 

 in the statistical analysis and the study still passed. 
 
Overall Comment: 
 
The statistical analysis conducted by the firm is acceptable. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b) 
(6)

(b) 
(6)

(b) 
(6)

(b) 
(6)

(b) 
(6)

(b) 
(6)

(b) (6)
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Table 13.  Mean Plasma Concentrations, Single-Dose Fasting Bioequivalence Study 
(Firm-Submitted Data in Firm’s Format) 

 
 Please refer to the appendix section of the current review. 
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Figure 1.  Mean Plasma Concentrations, Single-Dose Fasting Bioequivalence Study 
(Firm-Submitted Plot) 
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Reviewer Comments 
 
The formulation was previously reviewed and was found acceptable7. The same formulation was used in the new fasting study 
(#DASA-IMTB-05SB11-4FA) submitted in the current amendment.
                                                 
7 DARRTS, ANDA 202103, REV-BIOEQ-01 (General Review), 06/27/2012 
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BIOEQUIVALENCE COMMENTS TO BE PROVIDED TO THE APPLICANT 
 
ANDA: 202103 

APPLICANT: Apotex Inc. 

DRUG PRODUCT: Dasatinib Tablets, 20 mg, 50 mg, 70 mg and 100 mg 
 
The Division of Bioequivalence I (DBI) has completed its review and has no further 
questions at this time. 
 
The bioequivalence comments provided in this communication are comprehensive as of 
issuance.  However, these comments are subject to revision if additional concerns raised 
by chemistry, manufacturing and controls, microbiology, labeling, other scientific or 
regulatory issues or inspectional results arise in the future.  Please be advised that these 
concerns may result in the need for additional bioequivalence information and/or studies, 
or may result in a conclusion that the proposed formulation is not approvable. 
 
 

Sincerely yours, 
 
{See appended electronic signature page} 
 
Bing V. Li, Ph.D. 
Acting Director, Division of Bioequivalence I 
Office of Bioequivalence 
Office of Generic Drugs 
Center for Drug Evaluation and Research 







REVIEW OF AN AMENDMENT 

1 EXECUTIVE SUMMARY

On July 23, 2013, Apotex submitted the current amendment to the Complete Response 
(CR) letter issued on July 09, 2013.  Based on the firm’s responses, the fasting study is 
still unacceptable, the fasting redosing study is adequate, and the fed study is adequate. 

In the earlier review [DARRTS, ANDA: 202103 -PABBA, SANTHOSH K 06/25/2013 
N/A 06/25/2013 REV-BIOEQ-21(Primary Review) Original-1 (Not Applicable) Archive
], for the fasting study, the results of the re-dosing study # DASA-IMTB-05SB03-2FA
confirmed that Subject -  was an “extreme” subject whose test-to-reference (T/R) 
ratios of pharmacokinetic (PK) parameters were consistently outside the PK ratio range 
of other subjects from the original and re-dosing studies. The T/R ratios for this subject
were found to be on the low extreme in the redosing study, compared with the high 
extreme observed in the original fasting BE study. In other words, the redosing study did 
not demonstrate conclusively that the PK ratio values for Subject - were “aberrant” 
in the original fasting BE study. For this reason, the Subject – was not excluded 
from the final statistical analysis of the original fasting BE study. With the inclusion of 
Subject -  the fasting BE study did not meet bioequivalence criteria.  As a result, 
the firm was informed that the original fasting study was unacceptable. 

In the current amendment, the firm’s response to deficiency comment # 2 and 3 is 
acceptable. However, the firm’s response to deficiency comment # 1 is incomplete. The 
Division of Bioequivalence I (DBI) does not agree with the firm’s explanation for why 
Subject –  should be excluded from the final statistical analysis of the original 
fasting BE study. DBI still considers the fasting study as unacceptable.

The test product formulations of the lower strengths (20 mg, 50 mg and 70 mg) are
proportional to the test product formulation of the bio-strength (100 mg). The dissolution 
data of the lower strengths (20 mg, 50 mg and 70 mg) are comparable to the dissolution 
data of the biostrength (100 mg). Please note that all the strengths of the test product are 

 However, DBI does not grant the 
waiver requests for in vivo BE study requirements at this time due to the unacceptable 
fasting BE study.

No Office of Scientific Investigations (OSI) inspection is pending or necessary at this 
time.

The application is inadequate.

Reference ID: 3607061
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and test-to-reference (T/R) ratios of PK parameters consistently outside the PK ratio 
range of other Subjects from the original (# DASA-IMTB-05SB01-2FA) and re-dosing 
studies, even though the (T/R) ratios for this Subject were found to be on the low extreme 
in the redosing study, compared with the high extreme observed in the original fasting 
BE study. In other words, the redosing study did not demonstrate conclusively that the 
PK ratio values for Subject were “aberrant” in the original fasting BE study. For 
this reason, the Subject should not be excluded from the final statistical analysis of the 
original fasting BE study. With the inclusion of Subject  the fasting BE study 
does not meet bioequivalence criteria.  Specifically, the 90% Confidence Interval of 
lnAUCt is 96.68 to 135.34 and the 90% Confidence Interval of lnCmax is 98.23 to 
144.45.  As a result, the original fasting BE study is unacceptable.

Firm’s Response:

The original study (DASA-IMTB-05SB01-2FA) identified three (3) statistical outliers, 
Subject  with extreme Test/Reference (T/R) ratios falling outside 
the observed range compared to the other Subjects in the study.  A re-dosing study 
(DASA-IMTB-05SB03-2FA) was subsequently conducted, which demonstrated Subject

to have T/R ratios within the range of the control Subjects, thus 
supporting the findings that Subject were statistical outliers in the 
original study.  On the other hand, data from Subject n the original study (DASA-
IMTB-05SB01-2FA) and the re-dosing study (DASA-IMTB-05SB03-2FA) both 
demonstrated “extreme” results in period 1, with highly variable pharmacokinetic 
responses leading to Test/Reference (T/R) ratios falling outside the observed range of 
other Subjects.  We believe that the data from the re-dosing study supports that the T/R 
ratio obtained from Subject in the original study was outlying because the drug 
levels were extremely low in period 1 of the original and re-dosing studies while they 
were normal in period 2, despite dosing sequences being the opposite between the 
original (RT) and the re-dosing studies (TR).  That is, the Subject is outlying with respect 
to the period of dosing. More importantly, the re-dosing data indicates that the observed 
differences in pharmacokinetic (PK) parameters between the Test and Reference 
products in the original study for this Subject are not a reflection of true differences 
between products.  Consequently, inclusion of the original study data from this Subject
would result in significant bias on the comparison of the two products and thus, it should 
be acceptable to exclude the data from this Subject.  

While the cause of the extreme differences between periods in Subject  is not 
known, it should be noted that dasatinib exposure is characterized by large inter- and 
intra-individual variability (Takahashi N et al, 2011)  ranging from 32% to 118% (van 
Erp NP et al, 2009).   In addition to this, variability has been reported to be due mainly 
to intra-individual (inter-occasion) variability (Dai G et al, 2008).  As dasatinib 
primarily undergoes CYP3A4 metabolism which is inducible by a number of xenobiotics, 
the potential for a number of drug-drug interactions that ultimately affect dasatinib 
plasma concentrations is great (Raucy JL, 2003) (Refer to Appendix 7).   More 
importantly, due to the considerable role that CYP3A4 plays in the metabolism of a large 
number of xenobiotics, coupled with their variable CYP3A4 induction potency and 
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duration, any number of these xenobiotics could have an impact on dasatinib plasma 
concentration.  Therefore non-compliance to study restrictions or intake of drug or over-
the-counter (OTC) products could contribute to the “extreme” plasma profiles observed 
with dasatinib administration.  Furthermore, in addition to dasatinib being characterized 
as a low solubility/high permeability [Biopharmaceutics Classification System (BCS II)] 
compound for which solubility can potentially be rate-limiting for absorption (Dasatinib 
Scientific Discussion, EMA 2006),  dasatinib solubility is also pH dependent (Sprycel® 
FDA Prescribing Information), therefore dasatinib absorption can also be impacted by 
acid levels within the gastrointestinal tract.  Accordingly, marked decreases in dasatinib 
levels have been observed with co-administration of OTC antacids in addition to H2 

antagonists and proton-pump inhibitors (Dasatinib Clinical Pharmacology and 
Biopharmaceutics Review) (Refer to Appendix 8).  Additional simulation and modeling 
performed by Apotex on the original and re-dosing studies using GastroPlus Software 
(Refer to Appendix 9) revealed an important detail that could explain the low plasma 
concentrations observed in Subject for the Reference and Test product in the original 
and re-dosing studies, respectively.   Whereas dasatinib was almost completely absorbed 
upon oral administration, which is in agreement with literature information, the 
simulation revealed that in Subject , the absorption was incomplete for both 
Reference and the Test products in the original study and re-dosing study, respectively.  
The reason for incomplete absorption is believed to be most likely a failure of the dosage 
form to disintegrate and dissolve due to reduced exposure to highly acidic stomach 
environment.  By simulating a short exposure to an acidic stomach environment in 
conjunction with a large particle size (occurring in absence of complete tablet 
disintegration), we demonstrated that once the practically undisintegrated/undissolved 
tablet reaches the intestine (characterized by a relatively higher pH than in the stomach), 
dissolution of dasatinib which is pH dependent becomes limited, resulting in a low 
bioavailability reflected in both Cmax and AUC parameters. Given the intrinsic 
properties of the drug (low solubility and pH dependency) in addition to the potential for 
drug-drug interactions with dasatinib, it is not surprising that in one of the clinical trials 
submitted by the Brand company of Sprycel® (Dasatinib) (NDA 21-986 & 22-072), Study 
CA180020 also identified a Subject outlier whereby no measurable concentrations were 
noted following a single evening dose of Dasatinib 50 mg treatment.  Consequently, 
pharmacokinetic parameters from that outlying Subject were excluded from the statistical 
analysis for the evening dosing, further demonstrating the fact that extreme 
pharmacokinetic profiles are not uncommon for this drug (Refer to Appendix 10).   

Moreover, the results of the re-dosing study for Subject  did demonstrate that the 
anomalous results in the original study cannot be attributed to a product-specific mal-
absorption (Subject by product interaction), considering that the extremely low 
absorption was observed for one product (Reference) in the original study and for the 
other product (Test) in the re-dosing study. Because the results of this Subject cannot be 
attributed to a specific interaction between this Subject and either one of the drug 
products (but instead is observed to be period-specific), the results obtained for this 
Subject do not provide any valid information or added value in the assessment of 
bioequivalence of the two products.

Reference ID: 3607061
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(i.e., all Subjects in the original study except the suspected aberrant subject) and 
c) the T/R ratios of the control Subjects in the redosing study fall within the range 
of T/R ratios of subjects in the original study (i.e., all Subjects in the original 
study except the suspected aberrant Subject), i.e. the redosing study is valid.

 It was confirmed based on the results from the redosing study (# DASA-IMTB-
05SB03-2FA) that Subjects had aberrant results in the original fasting 
study (#DASA-IMTB-05SB01-2FA (DD6366). The results of the re-dosing study  
confirm that only Subject - was an “extreme” Subject whose test-to-
reference ratios of pharmacokinetic (PK) parameters were consistently outside the 
PK ratio range of other Subjects from the original and re-dosing studies, even 
though the test-to-reference ratios for this Subject were found to be on the low 
extreme in the redosing study, compared with the high extreme observed in the 
original fasting BE study. In other words, the redosing study did not demonstrate 
conclusively that the PK ratio values for Subject were “aberrant” in the 
original fasting BE study. For this reason, DBI considered that Subject 
should not be excluded from the final statistical analysis of the original fasting BE 
study (please refer to the above mentioned reviews for complete details).

 In the firm’s response of the current amendment, the firm did not provide
conclusive evidence with supporting data to demonstrate the reason for the 
extreme differences in the pharmacokinetic responses following the test treatment
in Period I (original fasting BE study) and Period II (redosing study) for Subject –

 The firm explains that ‘dasatinib exposure is characterized by large inter-
and intra-individual variability, considerable role played by CYP3A4 in the 
metabolism of a large number of xenobiotics, coupled with their variable CYP3A4 
induction potency and duration. Dasatinib is characterized as a low 
solubility/high permeability [Biopharmaceutics Classification System (BCS II)]
compound for which solubility can potentially be rate-limiting for absorption 
(Dasatinib Scientific Discussion, EMA 2006),  dasatinib solubility is also pH 
dependent (Sprycel® FDA Prescribing Information), therefore dasatinib 
absorption can also be impacted by acid levels within the gastrointestinal tract’.
The reviewer considers the firm’s response to deficiency # 1 is incomplete and the 
fasting BE study is still considered unacceptable for the following reasons:

 The reviewer understands that dasatinib exposure is characterized by large inter-
and intra-individual variability, therefore the firm should have powered the study 
adequately to address the data variability often observed for this drug and/or 
should have used reference replicate study design during the conduct of the BE 
studies. 

 The reviewer understands that dasatinib is characterized as a low solubility/high 
permeability [Biopharmaceutics Classification System (BCS II)] compound, 
dasatinib solubility is pH dependent and dasatinib absorption can also be 
impacted by acid levels within the gastrointestinal tract. The firm clearly 
mentioned in its exclusion criteria of the study protocol that subjects to whom any 

Reference ID: 3607061
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of the following applies (the list below does not include all the exclusion criteria) 
will be excluded from the study: ‘Use of any drugs known to induce or inhibit 
hepatic drug metabolism (examples of inducers: barbiturates, carbamazepine, 
phenytoin, glucocorticoids, omeprazole; examples of inhibitors: antidepressants
(SSRI), cimetidine, diltiazem, macrolides, imidazoles, neuroleptics, verapamil, 
fluoroquinolones, antihistamines) within 30 days prior to administration of the 
study medication. Use of an investigational drug or participation in an 
investigational study within 30 days prior to dosing.  Clinically significant history 
or presence of any gastrointestinal pathology (e.g. chronic diarrhea, 
inflammatory bowel diseases), unresolved gastrointestinal symptoms (e.g. 
diarrhea, vomiting), liver or kidney disease, or other conditions known to 
interfere with the absorption, distribution, metabolism, or excretion of the drug. 
Use of prescription medication within 14 days prior to the first administration of 
study medication or over-the-counter products (including natural health products, 
e.g. food supplements, vitamins, herbal supplements) within 7 days prior to the 
first administration of study medication, except for topical products without 
significant systemic absorption. Use of any tobacco products in the 3 months 
preceding the screening visit or positive cotinine test at screening. History of 
significant alcohol or drug abuse within one year prior to the screening visit. 
Regular use of alcohol within six months prior to the screening visit (more than 
fourteen units of alcohol per week [1 Unit = 150 mL of wine, 360 mL of beer, or 
45 mL of 40% alcohol]). Since the fasting BE study was a well controlled study in 
healthy subjects, the variability in dasatinib metabolism due to enzyme induction 
and drug-drug interaction is unlikely to contribute to the extreme plasma profile 
of Subject

 Please note that no protocol deviations were reported for Subject - [the 
reviewer has verified the case report form (CRF), in the submission dated: June 
28, 2010, location: module – 5.3.1.2, file name: supportive documents (meals) 
part 3, pages – 636-654]. The firm mentioned that Subject - met the 
inclusion/exclusion criteria and complied with the study restrictions. The firm did 
not demonstrate evidence that Subject - was on CYP3A4 enzyme 
inducing/inhibiting agents prior to enrollment into the fasting BE study. Also the 
firm did not demonstrate evidence if Subject - has gastrointestinal (GI) 
physiological/anatomical abnormalities leading to shorter gastric residence/transit 
time which could have influenced dasatinib absorption. If indeed Subject -
had any of the aforementioned issues, the Subject - should not have been 
included in the fasting BE study. Therefore the reviewer does not agree with the 
firm’s explanation that drug-drug/drug-food interactions, non-compliance to study 
restrictions, gastric pH and other reasons (please see the firm’s response) could 
have played a role in the aberrant dasatinib plasma concentrations for Subject -

 The firm also explains that: “the results of the re-dosing study for Subject -
demonstrate that the anomalous results in the original study cannot be attributed 
to a product-specific mal-absorption (Subject by product interaction), considering 

Reference ID: 3607061
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that the extremely low absorption was observed for one product (Reference) in the 
original study and for the other product (Test) in the re-dosing study. Because the 
results of this Subject cannot be attributed to a specific interaction between this 
Subject and either one of the drug products (but instead is observed to be period-
specific), the results obtained for this Subject do not provide any valid 
information or added value in the assessment of bioequivalence of the two 
products”. 

 Based on the Guidance for Industry: Statistical Approaches to Establishing 
Bioequivalence (posted January 2001), the reviewer does not consider the firm’s 
explanation valid. ‘A subject-by-formulation interaction could occur when an 
individual is representative of subjects present in the general population in low 
numbers, for whom the relative BA of the two products is markedly different than 
for the majority of the population, and for whom the two products are not   
bioequivalent, even though they might be bioequivalent in the majority of the 
population. In the case of product failure, the unusual response could be present 
for either the T or R product. However, in the case of a subpopulation, even if the 
unusual response is observed on the R product, there could still be concern for 
lack of interchangeability of the two products. For these reasons, deletion of 
outlier values is generally discouraged, particularly for nonreplicated designs. 
With replicated crossover designs, the retest character of these designs should 
indicate whether to delete an outlier value or not’.

 In addition, the results of the re-dosing study # DASA-IMTB-05SB03-2FA
confirm that Subject - was an “extreme” subject whose test-to-reference
ratios of pharmacokinetic (PK) parameters were consistently outside the PK ratio 
range of other subjects from the original and re-dosing studies, even though the 
test-to-reference ratios for this subject were found to be on the low extreme in the 
redosing study, compared with the high extreme observed in the original fasting
BE study. In other words, the redosing study did not demonstrate conclusively 
that the PK ratio values for Subject - were “aberrant” in the original fasting
BE study. For this reason, the subject should not be excluded from the final 
statistical analysis of the original fasting BE study5.

 The firm also explains that ‘in one of the clinical trials submitted by the Brand 
company of Sprycel® (Dasatinib) (NDA 21-986 & 22-072), Study CA180020 also 
identified a Subject outlier whereby no measurable concentrations were noted 
following a single evening dose of Dasatinib 50 mg treatment.  Consequently, 
pharmacokinetic parameters from that outlying Subject were excluded from the 
statistical analysis for the evening dosing, further demonstrating the fact that 
extreme pharmacokinetic profiles are not uncommon for this drug’. The reviewer 
does not agree with the firm’s explanation. Study # CA180020 (for the NDA # 
21-986) is a ‘Gastric acid pH modulators interaction’ study and is not a 

                                                
5 The preceding language in the bullet point was obtained from the review - DARRTS, ANDA # 091608, 
DEHAVEN, WAYNE I 03/24/2011 N/A 03/24/2011 REV-BIOEQ-01(General Review) Original-1 
Archive

Reference ID: 3607061
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bioequivalence study and outlier test was not performed and complete details 
regarding the study and the OCP reviewer’s evaluation for excluding Subject with 
no measurable concentrations is not known. Two different studies conducted at 
different times, conditions and different study objectives cannot be compared. 
Since large inter- and intra-individual variability and extreme pharmacokinetic 
profiles have been reported for this drug, the firm should have powered the study 
adequately to address the data variability often observed for this drug and/or 
should have used reference replicate study design during the conduct of the BE 
studies. 

 The reviewer does not agree with the firm’s explanation that ‘should the agency 
believe that the data from Subject - is valid in the original study, then it
should also be accepted that the data for this Subject in the re-dosing study 
(Subject  is considered equally valid by virtue that the extreme profiles 
occurred for this Subject in both studies which were conducted in the same 
manner, and that these extreme profiles were not associated with a particular 
product only.   Since both products were affected similarly, it is unfair to 
discriminate the two occurrences by simply considering one T/R ratio to be 
acceptable (original result) over the other (re-dosing result).   Therefore, in the 
presence of two “valid” estimations on pharmacokinetic parameters, (in essence, 
data which has been replicated), it should be accepted that the average of each of 
the two Test and Reference Cmax and AUC values be taken in determining the 
T/R value of this Subject for the overall bioequivalence assessment’. The firm’s 
explanation that average of each of the two Test and Reference Cmax and AUC 
values from the original and redosing fasting studies should be taken in 
determining the T/R value of this Subject for the overall bioequivalence 
assessment is not acceptable. The DB does not combine data from two different 
studies to conclude bioequivalence. 

 Based on the above mentioned information, the reviewer still considers the fasting 
study as unacceptable.

Deficiency 2:

For the fed BE study (Study No. DASA-IMTB-05SB02-2FE), you did not submit the assay
failure investigation report for rejected run ID # 20 (Run description 21DD6367 -  

 & Repeats). Please submit the assay failure investigation reports for the said 
run.

Firm’s Response:

As requested, please refer to Appendix 11 for the Assay failure investigation report for 
21DD6367.

Reviewer Comments:

Reference ID: 3607061
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 The firm has submitted the assay failure investigation report for rejected run ID # 
20 (Run description 21DD6367 - & Repeats), please see Section: 
8 – Attachments for the report. The reviewer has verified the raw data and the 
assay failure investigation report [2 out of 3 QC-A samples failed to meet the 
acceptance criteria (>15% deviation) due to analytical instrument malfunction. 
After instrument maintenance, the reinjected run met the run acceptance criteria]. 
Upon verification, the reviewer considers that the run ID # 20 (Run description 
21DD6367 - & Repeats) was rejected as per the SOP: ABM-BL-
0154 rev 6 Routine Batch Sample Analysis for assay acceptance criteria.

 The firm’s response is acceptable.

Deficiency 3:

For the fed BE study (Study No. DASA-IMTB-05SB02-2FE), you have submitted whole
blood stability validation data for 2 hours on ice in the current amendment to address the
protocol deviation pertaining to centrifugation of post-dose fed BE study samples as 
much as 72 minutes after blood collection. However, you did not provide the nominal
concentrations of the quality control (QC) samples used in this validation study. Please
provide these nominal concentrations. If the measured values of the QC samples are 
greater than 15% from nominal, then please repeat the validation study.

Firm’s Response:

The whole blood stability test samples were left on ice for two hours and reference blood 
test samples were prepared after the 2 hours test condition had elapsed.  Both test and 
reference samples were spun down at the same time to obtain plasma.  These stability 
samples were extracted along with a plasma standard curve and plasma QCs as per the 
analytical method DD-AM rev 1.  The spun down blood samples were labeled as QCA 
test, QCC test, QCA ref or QCC ref.   The plasma QCs extracted along with the stability 
samples met specification and therefore the run was deemed acceptable.   Refer to the 
Watson results attached in file” Blood Stability Run”.  

The blood test and reference samples were spiked with the same amount of Dasatinib as 
the method plasma QC preparation (QC A = Low = 3 ng/mL and QC C =  High = 150 
ng/mL).  Due to the blood/plasma partitioning in these blood samples not all the 
Dasatinib is recovered into the plasma sample.  Therefore, we expected the spun down 
blood samples to have a lower Dasatinib concentration in plasma than what was spiked 
into the whole blood so a comparison to the nominal (spiked) concentration was not 
possible.  For the blood stability test we compared the ratio of the extracted test 
concentrations to the extracted reference concentrations.  If the ratio of these two 
concentrations was within 15% the stability test was acceptable.  Both test and reference 
blood samples were spun down at the same time and extracted at the same so this 
isolated the test condition of 2 hours on ice as this was the only difference between the 
handling of the samples.  The plasma QCs used in the run demonstrated that the 
extraction was accurate and precise and were used for the run acceptance.  
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dependency) the firm attributed the cause for the incomplete absorption to a 
failure of the dosage form to disintegrate and dissolve due to reduced exposure to 
highly acidic stomach environment.

 The average of each of the two Test and Reference Cmax and AUC values from 
the original and redosing fasting studies should be taken in determining the T/R 
ratio of Subject - for the overall bioequivalence assessment.

DBI does not agree with the firm’s explanations for the following reasons:

 DBI understands that dasatinib exposure is characterized by large inter- and intra-
individual variability, therefore the firm should have powered the study 
adequately to address the data variability often observed for this drug and/or 
should have used reference replicate study design during the conduct of the BE 
studies. 

 DBI understands that dasatinib is characterized as a low solubility/high 
permeability [Biopharmaceutics Classification System (BCS II)] compound, 
dasatinib solubility is pH dependent and dasatinib absorption can be impacted by 
acid levels within the gastrointestinal tract. However, for the fasting study, there 
are no protocol deviations reported for Subject - .  The firm mentioned that 
Subject - met the inclusion/exclusion criteria and complied with the study 
restrictions. The firm did not demonstrate evidence that Subject - was on 
CYP3A4 enzyme inducing/inhibiting agents prior to enrollment into the fasting 
BE study. Also the firm did not demonstrate evidence if Subject - has 
shorter gastric residence/transit time or gastrointestinal (GI) 
physiological/anatomical abnormalities which could have influenced dasatinib 
absorption. If indeed the Subject - had any of the aforementioned issues, 
the Subject - should not have been included in the fasting BE study. The 
reviewer notes that, clinically significant history or presence of any 
gastrointestinal pathology (e.g. chronic diarrhea, inflammatory bowel diseases), 
unresolved gastrointestinal symptoms (e.g. diarrhea, vomiting), liver or kidney 
disease, or other conditions known to interfere with the absorption, distribution, 
metabolism, or excretion of the drug is an exclusion criteria. Therefore DBI does 
not agree with the firm’s explanation that drug-drug/drug-food interactions, non-
compliance to study restrictions, gastric pH and other reasons) could have played 
a role in the aberrant dasatinib plasma concentrations for Subject - .

 DBI does not agree with the firm’s explanation with regards to the clinical trials 
submitted by the Brand company of Sprycel® (Dasatinib) (NDA 21-986 & 22-
072). The study # CA180020 (for the NDA # 21-986) is a ‘Gastric acid pH 
modulators interaction’ study and is not a bioequivalence study. From the OCP 
review, it is unclear whether the outlier test was performed. Complete details 
regarding the study are not available. OCP reviewer’s evaluation for excluding the 
subject with no measurable concentrations is not known. Two different studies 
conducted at different times, conditions and evaluated for different objectives 
cannot be compared. Since  large inter- and intra-individual variability and 
extreme pharmacokinetic profiles have been reported for this drug, the firm 
should have powered the study adequately to address the data variability often 
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observed for this drug and/or should have used reference replicate study design 
during the conduct of the BE studies. 

 DBI does not agree with the firm’s explanation that average of each of the two 
Test and Reference Cmax and AUC values from the original and redosing fasting 
studies should be taken in determining the T/R ratio of Subject - for the 
overall bioequivalence assessment. The DB does not combine data from two 
different studies conducted at different times. Also, as per the CDER Guidance 
for Industry: Statistical Approaches to Establishing Bioequivalence (January 
2001) and the Divisions of Bioequivalence current practice, dropping of an 
“outlier” subject data from BE studies solely based on a statistical test is not 
acceptable. 

 Based on the above mentioned information, DBI still considers the fasting study 
as unacceptable.

6 RECOMMENDATIONS

1. The Division of Bioequivalence finds the fasting BE study (DASA-IMTB-
05SB01-2FA (DD6366)) unacceptable due to the deficiencies mentioned above.  
The firm, Apotex Inc., conducted the fasting BE study on its Dasatinib Tablets, 100 
mg (lot # FD150-31) comparing it to Bristol Myers Squibb’s Sprycel® (dasatinib) 
Tablets, 100 mg (lot # 9L6029B).

2. The Division of Bioequivalence accepts the fasting (re-dosing) BE study (DASA-
IMTB-05SB03-2FA).  The firm, Apotex Inc., conducted the fasting (re-dosing)  BE 
study on its Dasatinib Tablets, 100 mg (lot # FD150-31) comparing it to Bristol 
Myers Squibb’s Sprycel® (dasatinib) Tablets, 100 mg (lot # 9L6029B).

3. The Division of Bioequivalence accepts the fed BE study (DASA-IMTB-
05SB02-2FE).  The firm, Apotex Inc., conducted the fasting BE study on its 
Dasatinib Tablets, 100 mg (lot # FD150-31) comparing it to Bristol Myers Squibb’s 
Sprycel® (dasatinib) Tablets, 100 mg (lot # 9L6029B). .

4. The dissolution testing conducted by Apotex Inc., on its test product Dasatinib 
Tablets, 20 mg (Batch # FD150-32), 50 mg (Batch # FD150-33), 70 mg (Batch # 
FD150-34) and 100 mg (Batch # FD150-31) is acceptable. The dissolution testing 
data for the lower strengths of the test product Dasatinib Tablets, 20 mg (Batch # 
FD150-32), 50 mg (Batch # FD150-33), 70 mg (Batch # FD150-34), using the FDA 
recommended method are comparable to the dissolution data of the bio-strength,  
Dasatinib Tablets, 100 mg (lot # FD150-31). The formulation of Dasatinib Tablets, 
20 mg, 50 mg and 70 mg are proportionally similar to the Dasatinib Tablets, 100 mg 
which underwent bioequivalence testing.  The DB does not grant the waivers of in 
vivo bioequivalence study requirements for Dasatinib Tablets, 20 mg, 50 mg and 70 
mg due to the deficiency comments listed above.
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BIOEQUIVALENCE DEFICIENCY TO BE COMMINUCATED TO THE APPLICANT

ANDA: 202103

APPLICANT: Apotex Inc.

DRUG PRODUCT: Dasatinib Tablets, 20 mg, 50 mg, 70 mg and 100 mg

The Division of Bioequivalence I (DBI) has completed its review and identified the 
following deficiency:

Based on the data submitted in the original submission and amendment dated July 23,
2013, we conclude that subject- in the fasting bioequivalence study (DASA-IMTB-
05SB01-2FA) did not have aberrant response. You explain that while the cause of the 
extreme differences between periods in Subject  is not known, the observed 
differences in pharmacokinetic (PK) parameters between the Test and Reference products 
in the original study for this Subject are not a reflection of true differences between 
products.  Therefore, it should be acceptable to exclude the data for this subject from the 
statistical analysis of the original fasting BE study.  

You explain that: 
 Dasatinib exposure is characterized by large inter- and intra-individual variability. 
 Simulation performed on the original and re-dosing studies using GastroPlus 

Software revealed that for Subject  the absorption was incomplete for 
both Reference and the Test products in the original study and re-dosing study, 
respectively. Given the intrinsic properties of the drug (low solubility and pH 
dependency), you attributed the reason for incomplete absorption to a failure of 
the dosage form to disintegrate and dissolve due to reduced exposure to highly 
acidic stomach environment.

 The average of each of the two Test and Reference Cmax and AUC values from 
the original and redosing fasting studies should be taken in determining the 
test/reference (T/R) ratio of Subject for the overall bioequivalence 
assessment.

DBI does not agree with your explanations for the following reasons:

 DBI understands that dasatinib exposure is characterized by large inter- and intra-
individual variability; therefore, you should have powered the study adequately to 
address the data variability often observed for this drug product, or should have 
used reference replicate study design during the conduct of the BE studies. 

 DBI understands that dasatinib is characterized as a low solubility/high 
permeability [Biopharmaceutics Classification System (BCS II)] drug substance;
dasatinib solubility is pH dependent and dasatinib absorption can be impacted by 
acid levels within the gastrointestinal tract. You attributed the reason for 
incomplete absorption of the drug in Subject  to a failure of the dosage 
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form to disintegrate and dissolve due to reduced exposure to highly acidic 
stomach environment. However, for the fasting study, DBI notes that you did not 
report any protocol deviations for Subject  You mentioned that Subject -

met the inclusion/exclusion criteria and complied with the study 
restrictions. You did not demonstrate evidence that Subject was on 
CYP3A4 enzyme inducing/inhibiting agents prior to enrollment into the fasting 
BE study. Also you did not demonstrate evidence if Subject  has shorter 
gastric residence/transit time or gastrointestinal (GI) physiological/anatomical 
abnormalities which could have influenced dasatinib absorption. If indeed Subject 
-  had any of the aforementioned issues, Subject should not have 
been included in the fasting BE study. DBI notes that, clinically significant 
history or presence of any gastrointestinal pathology (e.g. chronic diarrhea, 
inflammatory bowel diseases), unresolved gastrointestinal symptoms (e.g. 
diarrhea, vomiting), liver or kidney disease, or other conditions known to 
interfere with the absorption, distribution, metabolism, or excretion of the drug is 
an exclusion criteria. Therefore, DBI does not agree with your explanation that 
drug-drug/drug-food interactions, non-compliance to study restrictions, gastric pH 
and other reasons could have played a role in the aberrant dasatinib plasma 
concentrations for Subject 

 DBI does not agree with your explanation with regards to the outlier identified in 
clinical trials submitted by the Brand company of Sprycel® (Dasatinib) (NDA 21-
986 & 22-072). Study # CA180020 (for the NDA # 21-986) is a ‘Gastric acid pH 
modulators interaction’ study and is not a bioequivalence study. Two studies with 
different objectives, conducted at different times and under different conditions 
cannot be compared. 

 DBI does not agree with your explanation that an average of each of the two Test 
and Reference Cmax and AUC values from the original and redosing fasting 
studies should be taken in determining the T/R ratio of Subject for the 
overall bioequivalence assessment. DBI does not combine data from two different 
studies conducted at different times. Also, as per the CDER Guidance for 
Industry: Statistical Approaches to Establishing Bioequivalence (January 2001) 
and the Divisions of Bioequivalence current practice, dropping of an “outlier” 
subject data from BE studies solely based on a statistical test is not acceptable. 

 Based on the above mentioned information, DBI still considers the fasting study 
as unacceptable.

The bioequivalence comments provided in this communication are comprehensive as of 
issuance.  However, these comments are subject to revision if additional concerns raised 
by chemistry, manufacturing and controls, microbiology, labeling, other scientific or 
regulatory issues or inspectional results arise in the future.  Please be advised that these 
concerns may result in the need for additional bioequivalence information and/or studies, 
or may result in a conclusion that the proposed formulation is not approvable.

Sincerely yours,
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Division of Bioequivalence I
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Center for Drug Evaluation and Research
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Note: The reviewer performed data analysis using the SAS code: Calcke.  N=42 (including subject for 
AUCt and Cmax, N=41 for AUCi (test) and N =40 for AUCi (reference) - for subject  for both test and 
reference treatments and for subject (reference), Kel could not be calculated 
 
As a result, the original fasting study is unacceptable.   
 
Earlier, the firm has conducted acceptable comparative dissolution testing on all strengths 
using the FDA-recommended dissolution method, (refer DARRTS – ANDA # 202103, 
SHRIVASTAVA, SURENDRA P 01/28/2011 N/A 01/28/2011 REV-BIOEQ-
02(Dissolution Review) Original-1 (Not Applicable) Archive). On February 22, 2011, the 
firm has acknowledged the FDA-recommended dissolution method and specification.  
 

Medium: Acetate buffer at pH 4.0 with 1% Triton X-100 at 
370C 

Volume:  1000 mL 
USP Apparatus: II (Paddle) at 60 rpm 
Specification:  NLT % (Q) in  minutes 

 
The DB does not grant the waiver requests for in vivo BE study requirements at this time 
due to the unacceptable fasting BE study. 
 
No Office of Scientific Investigations (OSI) inspection is pending or necessary at this 
time. 
 
The application is inadequate with deficiencies. 
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as outliers because the firm did not submit the concentration vs. time 
data for the identified subjects  The firm did not mention about 
redosing study in the study protocol a priori. However, the firm conducted the redosing 
study with the above mentioned 3 subjects and included five additional control subjects. 
The acceptability of the decision to redose and the acceptability of dropping the subjects 
in question from the statistical analysis of the original fasting biostudy was pending the 
submission of the data requested above.   
 
Earlier, the firm conducted acceptable comparative dissolution testing on all strengths 
using the FDA-recommended dissolution method, (refer DARRTS – ANDA # 202103, 
SHRIVASTAVA, SURENDRA P 01/28/2011 N/A 01/28/2011 REV-BIOEQ-
02(Dissolution Review) Original-1 (Not Applicable) Archive). On February 22, 2011, the 
firm acknowledged the FDA-recommended dissolution method and specification.  
 

Medium: Acetate buffer at pH 4.0 with 1% Triton X-100 at 
370C 

Volume:  1000 mL 
USP Apparatus: II (Paddle) at 60 rpm 
Specification:  NLT % (Q) in  minutes 

 
The DB did not grant the waiver requests for in vivo BE study requirements pending 
additional information. 
 
No Division of Scientific Investigations (DSI) inspection was pending or necessary. 
 
The application was found inadequate as stated in the DBI review of this application 
dated 6/27/2012. 
 

 
2. On August 16, 2012, the firm submitted the current amendment to the deficiency letter 
issued from the Division of Bioequivalence I (DBI) on July 12, 2012. 
 

 
4 SUBMISSION SUMMARY 

4.1 Drug Product Information, PK/PD Information, and Relevant DB History 

DARRTS, ANDA: 202103 - PABBA, SANTHOSH K 06/27/2012 N/A 06/27/2012 
REV-BIOEQ-01(General Review) Original-1 (Not Applicable) Archive. 
 
Note: There is no change in the labeling2 and the individual product BE 
recommendations for the current drug product3 from the time of the original review 
dated 6/27/2012. 
                                                 
2 http://www.accessdata fda.gov/drugsatfda_docs/label/2010/021986s7s8lbl.pdf 
3 
http://www fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM22420
5.pdf. 
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• The firm suspected Subject as a subject with “aberrant PK values” because of 

the high T/R ratio of the PK parameters (AUCt: T/R-36.7, Cmax: T/R-61.4) of 
this subject. The firm suspected Subjects as subjects with “aberrant 
PK values” because of the very low T/R ratio of the PK parameters (AUCt: T/R-
0.02, Cmax: T/R-0.01) for the subject  and very low T/R ratio of the PK 
parameters (AUCt: T/R-0.13, AUCi: T/R-0.16, Cmax: T/R-0.08) for the subject – 

 The firm performed Lund’s test and classified the subjects  as 
statistical outliers. Therefore, the firm performed redosing study for subjects  

  
 
• In the first full review of this application, the reviewer could not confirm the 

firm’s findings as the firm did not submit the individual concentration vs. time 
data and pharmacokinetic parameters for subjects  in 
SAS transport format.  The firm has provided the requested information in the 
current amendment.    

 
• In the reviewer’s evaluation of the firm’s decision to remove Subjects  

 from the statistical analysis, the reviewer calculated all three  
PK parameters (based on original sample values, where appropriate) for the 
original and redosing studies and then used the obtained values to run the Lund’s 
test and to compare T to R ratios.  

 
• It is DBI’s current practice that removal of a subject from the statistical analysis is 

acceptable when a) the subject qualifies as “having aberrant PK results” (and 
therefore can be excluded from the statistical analysis of the original study) on the 
basis of an “a priori” statistical test, and b) the subject’s T/R ratios in the redosing 
study fall within the range of T/R ratios of subjects in the original study (i.e., all 
subjects in the original study except the suspected aberrant subject) and c) the 
T/R ratios of the control subjects in the redosing study fall within the range of T/R 
ratios of subjects in the original study (i.e., all subjects in the original study except 
the suspected aberrant subject). In regard to these criteria, the reviewer notes the 

      following: 
 

 a)  The firm did not mention about redosing study in the study protocol a priori. 
However, the firm conducted redosing study with the above mentioned 3 
subjects and included five additional control subjects. The reviewer confirmed 
subjects as outliers after performing   Lund’s test with the 
reviewer calculated PK parameters (using SAS code: Calcke). The critical 
value for studentized residuals of 3.109 and 3.460 was applied to test for 
outliers, based on a sample size of n=44, at a significance level of ∞=0.05 and 
∞=0.01, respectively4. Based on these critical values, subjects  
were identified to be statistical outliers. Specifically, Subjects were 

                                                 
4 Rotondi M and Koval J. (2007). Extension of Lund’s Tables for an approximate test for outliers in linear 
models 
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fasting BE study5. This explanation as to why Subject  cannot be excluded will 
be conveyed to the firm. 

 
• The fasting study is unacceptable. 
 

Deficiency 2: 
 
For the fed BE study (Study No. DASA-IMTB-05SB02-2FE), you repeated two samples 
under “Code D - Suspected Results" and for the fasting BE study [Study No. DASA-
IMTB-05SB01-2FA (DD6366)], you repeated three samples under “Code I - Not 
Updated”.  Per your SOP: ABM-BL-0158 – Analytical run analysis and documentation 
procedures, effective date: 03/24/10,   the criteria for Code D and I were stated 
respectively as follows:  "Code D: Suspected Results – Identified subject samples with 
valid results that are suspected. (SOP ABM-BL-0160)", and "Code I: Not Updated – 
Identifies data that is not to be included in summary tables. This is used to ignore any 
injection that is made in the place of a subject time-point not provided by the clinic, 
samples analyzed for confirmation purposes only, investigational analysis (as directed by 
management), and any subject time point result that cannot be accepted due to test 
failure (e.g. dilution integrity). Code-I can also be used for gross transposition 
(analytical) errors, where a sample ID cannot be verified to the data (approval for this 
use of Code I is required). This applicable to any standard or sample analyzed, when 
intention of the injection was not to use the results".  These criteria are not considered 
objective.  Therefore, the reassay values for these samples are not accepted by the DBI.  
Please provide the raw numerical and chromatographic data, as well as corresponding 
calculated original assay values of these samples for further evaluation. The samples for 
the Fed BE study are: 
 
Subject Period Time Reason for Reassay 

2 0.33 hrs Code D – Suspected 
Results 

2 1 hr Code D – Suspected 
Results 

 
The samples for the Fasting BE study are: 
 
Subject Period Time Reason for Reassay 

2 1 hr Code I – Not 
Updated 

2 1.25 hr Code I – Not 
Updated 

2 2 hrs Code I – Not 
Updated 

 
                                                 
5 The preceding language in the bullet point was obtained from the review - DARRTS, ANDA # 091608, 
DEHAVEN, WAYNE I 03/24/2011 N/A 03/24/2011 REV-BIOEQ-01(General Review) Original-1 
Archive 
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For run 15 (18DD6366) the run paused during the night (off-shift) due to a computer 
communication error.  As there was insufficient mobile phase to complete the run, it was 
aborted as per ABM-BL-0158 Rev 9 Analytical Run Analysis and Documentation 
Procedures appendix B, scenario 3.   This run was also considered incomplete as defined 
in ABM-BL-0155 rev 2 Assay Failure Investigation as insufficient QCs (0/9) were 
analyzed to meet the run Acceptance criteria. This entire run was re-injected as run 
29DD6366 as per ABM-BL-0158 Rev 9 Analytical Run Analysis and Documentation 
Procedures appendix B, scenario 3. 
 
Please also refer to SOP ABM-BL-0154 rev 6 Routine Batch Sample Analysis for the 
acceptance criteria for each assay. 
 
Reviewer Comments: 
 

• The firm has submitted raw data and complete details about the two rejected runs 
ID # 9 and 15 for the fasting BE study [Study No. DASA-IMTB-05SB01-2FA 
(DD6366)].   

 
• The raw data convinced the reviewer that the run ID # 9 was rejected because of 

auto-sampler error “low sample pressure error”. The firm has submitted 
supporting documentation with the service report.  

 
• The raw data convinced the reviewer that the run ID # 15 was stopped due to a 

computer communication error.  
 

• For both the rejected runs – Run Nos. 9 and 15, the reasons for stopping the run 
and steps to be taken after stopping the run are pre-established in the SOP: ABM-
BL-0158 rev 9 - Analytical Run Analysis and Documentation Procedures with an 
effective date of effective date: March 24, 2010. The mentioned SOP is effective 
at the time of fasting BE study sample analysis from May 6, 2010 to May 17, 
2010. The rejected run ID # 15 was investigated as per the pre-established SOP: 
ABM-BL-0155 rev 2 Assay Failure Investigation and system performance.  

 
• The pre-established SOP allows the firm to reinject samples for the issues that the 

firm has described. The firm has established a processed stability duration of 24 
hours @ room temperature and 58 days @ refrigerated conditions (4°C) during 
the pre-study validation.  

 
• The reinjection of the runs was performed within the said established processed 

stability duration and the reinjected runs were accepted as per the SOP: ABM-BL-
0154 (Routine Batch Sample Analysis). In addition, for all the accepted 
(including the reinjected) runs the acceptance of the runs was based on the said 
pre-established SOP. As per the fasting BE study analytical report there are no 
other reinjections. 

 
• The firm’s response is acceptable. 
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reviewer agrees that all the other acceptable runs were accepted as per the pre-
established SOPs. 

 
• The firm’s response is incomplete. 

 
Deficiency 5: 
 
For fasting re-dosing BE study # DASA-IMTB-05SB03-2FA, please provide the pre-
established SOP governing run acceptance/rejection. 
 
Firm’s Response: 
 
For the fasting re-dosing BE study # DASA-IMTB-055B03-2FA, run acceptance criteria 
were defined in SOP ABM-BL-0154 rev 7 Routine Batch Sample Analysis.  The 
procedure for restarting stopped assays was defined in SOP ABM-BL-0158 rev 9 
Analytical Run Analysis and Documentation Procedures and the assay failure 
investigation process was defined in SOP ABM-BL-0155 rev 3 Assay Failure 
Investigation. All the SOPs are provided with this response. 
 
There were no failed, incomplete assays or analytical repeats in the DASA-IMTB-
05SB03-2FA (DD6577) study. 
 
Reviewer Comments: 
 

• The firm submitted the relevant pre-established standard operating procedure 
(SOP: ABM-BL-0154 rev 7 - Routine Batch Sample Analysis, effective date: 
August 25, 2010) with run acceptance/rejection criteria. The fasting (re-dosing) 
study sample analysis was performed from October 12-14, 2010. The content of 
the SOPs are acceptable. The SOP is effective at the time of sample analysis.  

• The firm accepted runs based on the  pre-established SOP’s that they have 
submitted. As per the analytical report there are no other reinjections. 

• The firm’s response is acceptable. 
 
Deficiency 6: 
 
Concerning the fed BE study (Study No. DASA-IMTB-05SB02-2FE): For Subject Nos.  

 with the test treatment and Subject  with the reference 
treatment, you mentioned that the 2.00-hour post-dose blood samples were centrifuged as 
much as 72 minutes after blood collection in Period 1. However, you did not submit 
additional validation data to support the sample stability. Please provide these data. 
 
Firm’s Response: 
 
Additional validation work was conducted, (whole blood stability for 2 hours on ice) to 
support the deviation noted. This additional data was not added to the validation report 
as at that time whole blood stability was not included as a validation activity. 
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Low and high QC levels were spiked into whole blood and the test samples were kept on 
ice for 2 hours.  After 2 hours, reference low and high QCs were spiked into whole blood 
and both test and reference samples were spun down to obtain plasma and the samples 
were extracted along with a standard curve and QCs.  Please see table in attached file 
‘Blood Stability” representing the results.  
 
Reviewer Comments: 
 

• As requested the firm submitted additional stability data for 2 hours on ice with 
low and high QC’s. The blood stability data as submitted by the firm is presented 
below and also in the Section 9: Attachments.  

 
• As per the information below, there is no mention of the nominal concentration 

values for LQC and HQC. As per the DB summary table for pre-study method 
validation, the nominal concentration values for LQC and HQC are 3 ng/mL and 
150 ng/mL. However, the firm did not provide the nominal concentrations of the 
quality control (QC) samples used in this validation study. The firm will be 
requested to provide these nominal concentrations. If the measured values of the 
QC samples are greater than 15% from nominal, then the firm will be requested to 
repeat the validation study. 

 
.  

The firm’s response is incomplete. 
 
Deficiency 7: 
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You did not submit the Certificate of Analysis (COA) for the reference bio-lot # 9L6029B. 
Please submit the COA along with the potency testing dates for the reference bio-lot # 
9L6029B. 
 
Firm’s Response: 
 

As requested Certificate of Analysis for the reference biolot # 9L6029B mentioning the 
potency testing date is being provided under section 5.3.1.3. In vitro-In vivo Correlation 
Study Reports. The date of potency testing for the reference biolot is 03/29/2010. 
 
Reviewer Comments: 
 
The firm submitted the COA along with the content uniformity and potency testing dates 
for the reference bio-lot # 9L6029B in the Module – 5.3.1.3 (File name: In vitro-In vivo 
Correlation Study Reports). The content uniformity is 98.2% (%CV – 2.6) and the 
potency is 97.8%. The date of potency testing for the reference biolot is 03/29/2010. As 
per the Certificate of Analysis (COA), the date of manufacture is March 11, 2010.  
 
Please note for the test product biolot # FD150-31, the content uniformity (Mean: 99.8%, 
%CV: 1.1) and potency tests (Results: 100.1%) are conducted in April 2010 and the 
dissolution studies are performed in May 2010. The fasting and fed biostudies are 
conducted from April 24, 2010 to May 16, 2010. Please note that the fasting re-dosing 
study was conducted with the dosing dates - Period 1: 09/18/2010 and Period 2: 
09/25/2010. 
 
The firm’s response is acceptable. 
 
Deficiency 8: 
 
In the DB summary table for Product Information, you have mentioned the Production 
Batch Size as ‘Pilot’. Please clarify the production batch size by providing the exact 
number of tablets manufactured for this particular batch, as well as the batch size that 
you intend to manufacture for commercial batches. 
 
Firm’s Response: 
 

We acknowledge your comments. We would like to clarify that the in the summary table 
11 Product Information, the Batch Size for the biolot is already specified as  
tablets. The Table 11 has been further revised to include the commercial production 
batch size. The revised Table 11 as well as All Tables in one file are provided in this 
response.  
 
Reviewer Comments: 
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Study No. DASA-IMTB-05SB01-2FA (DD6366): 
 

• APODD6366_1_revised.dat.xpt 

• APODD6366_1_revised.pkv.xpt 

• APODD6366_1_revised.inf.pdf 

 
Study No. DASA-IMTB-05SB02—2FE (DD6367): 
 

• APODD6367_1_revised.dat.xpt 

• APODD6367_1_revised.pkv.xpt 

• APODD6367_1_revised.inf.pdf 

 
Study No. DASA-IMTB-05SB03-2FA (DD6577): 
 

• APODD6577_1_revised.dat.xpt 

• APODD6577_1_revised.pkv.xpt 

• APODD6577_1_revised.inf.pdf 

 
Reviewer Comments: 
 

• The reason the reviewer requested the firm to submit CRFs to ensure that the firm 
submitted a complete application. The firm has submitted the source documents 
for all the BE studies.  The firm clarified that the subject information is located in 
the source documents for each BE study. The firm has also submitted the actual 
blood sampling times in SAS Transport format, for all the above mentioned 
studies. There were some blood sampling deviations during the fasting and fed 
BE studies. The firm used the actual collection time points and the reviewer used 
nominal time points for the calculation of PK parameters. However, these 
sampling time deviations were minor deviations (less than 5% of the nominal time 
point). So, the sampling time deviations were considered to be insignificant. The 
sample time deviations did not compromise the outcome of the BE studies (please 
refer to the original review - DARRTS, ANDA # 202103, PABBA, SANTHOSH 
K 06/27/2012 N/A 06/27/2012 REV-BIOEQ-01(General Review) Original-1 (Not 
Applicable) Archive for details). 

 
• The firm’s response is acceptable. 
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Deficiency 10: 
 
During the inspections from August 22, 2011 to February 08, 2012, for another 
application, the Office of Scientific Investigations (OSI) identified the following 
violations involving the analytical site, Apotex Inc., Bio-Clinical Development, 
Bioanalytical Laboratory, 440 Garyray Drive Toronto, Ontario, which may potentially 
affect the integrity of the fasting BE study # DASA-IMTB-05SB01-2FA  (DD6366),  
fasting re-dosing BE study # DASA-IMTB-05SB03-2FA and fed BE study # DASA-IMTB-
05SB02-2FE (DD6367) of the current ANDA.  
 
The findings call into question the reliability of source data generated in the BE studies 
of the current ANDA. For considering the impact of similar study conduct and site 
practices by the same analytical facility on the aforementioned BE studies of the current 
ANDA, please address the OSI findings below.  Please provide documentation as 
appropriate to support your response. 
 
a) Investigate reassays done in all the studies due to "incomplete analysis," and if the 
reassays were justified. 
 
b) Investigate the high internal standard (IS) peak variability. Specifically, examine why 
these peak areas for IS in the subject samples showed considerable variability, whereas, 
the IS peak areas for the calibration standards and QCs were consistent with a mean 
response. 
 
Firm’s Response: 
 
Please note, the analytical site at Apotex Inc,, Bio-Clinical Development was inspected 
from August 22-26, 2011, not Aug 22-Feb 8, 2012 as stated in the deficiency letter from 
July 2012. Since the inspection, an Establishment Inspection Report (EIR) was received 
concluding the inspection was closed. In addition, approval of the ANDA 90960 
Quetiapine Fumarate Tablets inspected in Aug 2011 was received from the agency in 
March 27, 2012.  
 
With respect to the current ANDA under review: 
In study DD6366, one sample - Sample , 5hr, P1 - was coded “B: Analysis 
Incomplete-system error”.  The system paused at this injection due to a communication 
error and there was no data collected for this sample.  A single reassay was done for this 
sample, as directed by SOP ABM-BL-0154 rev 6 Appendix A Routine Batch Sample 
Analysis and the reassay value was reported as per Appendix B of the same SOP. 
 
In studies DD6367 or DD6577, there were no samples coded “incomplete analysis” 
(code  
 
As per SOP ABM –BL-0156 Chromatography Acceptance (rev 5 for DD6366 and 
DD6367 and rev 6 for DD6577) the mean IS response (area) is calculated for each run 
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using  a validated spreadsheet.  The absolute IS peak areas for each standard and sample 
in the run are compared individually to the run mean. 
 
The specification for IS response used was: “IS response for individual samples should 
fall within 50-180% of the mean IS response for quantifiable extracted samples from 
within the run, excluding SYS samples.  Samples coded A, B, C, or I are not included in 
the mean IS response calculation.”  
 
Any samples outside of this specification are coded H.   
 
There were no H coded samples in DD6366 or DD6577.  There was only one H code in 
DD6367 –  0hr, p1.  This sample had an IS response 3% of the mean for the run.   
 
Please see the copies of the original calculations done at the time of the studies for each 
of DD6366, DD6367 and DD6577 which are provided as attached files DD6366 IS 
Response; DD6367 IS Response and DD6577 IS Response. The data show each sample 
compared to the mean of the run.  These worksheets demonstrate that the subject samples 
did not have higher variability in IS peak areas than the calibration standards and QCs.  
Therefore, the concern regarding IS variability does not apply to these studies.   
 
Reviewer Comments: 
 

• In the fasting BE study # DD6366, one sample - Sample  5hr, P1 - was 
coded Analysis Incomplete-system error”.  The firm mentioned that the 
system was paused at this injection due to a communication error and there was 
no data collected for this sample.  The firm mentioned that a single reassay was 
done for this sample, as directed by SOP ABM-BL-0154 rev 6 Appendix A 
Routine Batch Sample Analysis and the reassay value was reported as per 
Appendix B of the same SOP. In the original review, the reviewer has found the 
decision to repeat the sample (code was justified based on the said pre-
established SOP.  Furthermore, the reported values were selected consistent with 
the SOP (please refer to the original review - DARRTS, ANDA # 202103, 
PABBA, SANTHOSH K 06/27/2012 N/A 06/27/2012 REV-BIOEQ-01(General 
Review) Original-1 (Not Applicable) Archive for details).  

 
• In the studies DD6367 (fed) or DD6577 (fasting redosing), there were no samples 

coded “incomplete analysis” (code   
 
• For the fed study, the decision to repeat the sample (code H - Anomalous IS 

Response) was justified based on the pre-established SOP.  The reviewer has 
verified the mean internal standard response for the run # 5 (subjec , P1, 0h, 
PLM-1), the said sample has very low internal standard response (3% of the mean 
internal standard response for the run # 5). Therefore, the reviewer agrees with the 
firm for repeating the said sample. Furthermore, the reported values were selected 
consistent with the SOP: ABM –BL-0156 (the said SOP is effective during the 
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  3               2          2       A      110.40    338.34    345.97 
  4               2          2       A      151.20    487.38    495.01 
  5               2          2       A      133.10    365.87    372.33 
  6               1          1       A       86.54    278.79    283.25 
  7               1          1       A       66.16    195.03    201.44 
  8               1          1       A      125.78    458.63    465.76 
  9               2          2       A      104.30    221.33    226.05 
 10               1          1       A      154.05    344.17    349.30 
 11               2          2       A      159.87    412.28    417.47 
 12               2          2       A      169.83    480.28    487.73 
 13               1          1       A      118.82    294.18    301.01 
 14               1          1       A      124.96    322.29    327.08 
 15               2          2       A       73.01    180.09    188.22 
 16               2          2       A      147.38    476.96    484.07 
 17               1          1       A      100.89    350.34    354.74 
 18               2          2       A       69.65    229.01    238.90 
 19               1          1       A      105.84    331.36    337.51 
 20               2          2       A      133.78    337.86    342.80 
 21               2          2       A      238.91    483.55    489.52 
 22               1          1       A      161.13    391.76    399.93 
 23               2          2       A      117.97    516.74    526.36 
 24               1          1       A      106.10    372.71    377.55 
 25               1          1       A      101.04    322.18    327.18 
 26               2          2       A      161.62    321.90    326.97 
 27               1          1       A      168.93    616.84    629.37 
 28               2          2       A       55.14    205.15    211.20 
 
Obs     lauct     laucinf     lcmax      stlauct     stlauci     stlcmax 
 
  1    5.93097    5.95617    4.29169     0.04279     0.11506     0.09995 
  2    6.54765    6.56244    5.06557     0.57173     1.15594     0.27188 
  3    5.82405    5.84635    4.70411     0.05452     0.10327     0.00599 
  4    6.18904    6.20458    5.01860    -0.10678    -0.22977    -0.11354 
  5    5.90228    5.91978    4.89110    -0.17364    -0.36374    -0.17643 
  6    5.63046    5.64633    4.46061     0.04023     0.07863     0.04736 
  7    5.27315    5.30549    4.19208    -0.72768    -1.46042    -0.87568 
  8    6.12824    6.14367    4.83453    -0.08905    -0.17912    -0.13758 
  9    5.39965    5.42076    4.64727     0.29240     0.55431     0.14726 
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 10    5.84114    5.85593    5.03728     0.30068     0.62282     0.41977 
 11    6.02170    6.03421    5.07436    -0.12307    -0.28669    -0.12247 
 12    6.17437    6.18976    5.13480     0.41439     0.80784     0.28292 
 13    5.68419    5.70714    4.77761    -0.61696    -1.25962    -0.25358 
 14    5.77545    5.79020    4.82799     0.22746     0.46164     0.20117 
 15    5.19346    5.23761    4.29060    -0.88962    -1.81319    -0.74933 
 16    6.16743    6.18223    4.99301     3.99555      .          3.93076 
 17    5.85890    5.87139    4.61403     0.35061     0.72849     0.11312 
 18    5.43377    5.47605    4.24348    -0.00870     0.00957    -0.58608 
 19    5.80321    5.82160    4.66193     0.04662     0.10525    -0.26959 
 20    5.82263    5.83715    4.89620    -0.02491    -0.07020    -0.20347 
 21    6.18115    6.19343    5.47609     0.19800     0.38833     0.67954 
 22    5.97065    5.99129    5.08221     0.00282     0.01369     0.25758 
 23    6.24754    6.26599    4.77043    -0.06088    -0.13243    -0.22367 
 24    5.92080    5.93370    4.66438     0.37428     0.77282     0.48066 
 25    5.77511    5.79051    4.61552    -0.11423    -0.22843     0.05625 
 26    5.77424    5.78987    5.08525     0.21323     0.42226     0.26019 
 27    6.42461    6.44472    5.12948     0.43914     0.90043     0.59782 
 28    5.32374    5.35281    4.00988    -0.92425    -1.93240    -0.47850 
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ANDA 202103                                                               2 
for studentized residuals 
 
Obs    SUBJECT    SEQUENCE    PERIOD    FORM     CMAX      AUC0T    AUCINF 
 
 29             1          1       A      108.04    594.52    605.77 
 30             2          2       A       86.19    289.05    295.57 
 31             1          1       A      141.66    485.53    496.31 
 32             2          2       A       90.80    271.80    275.85 
 33             2          2       A        1.85     11.84       . 
 34             1          1       A      114.11    407.78    415.36 
 35             1          1       A       92.68    391.69    400.07 
 36             2          2       A      118.10    317.42    326.42 
 37             1          1       A        3.55     64.85       . 
 38             1          1       A       69.53    292.71    297.96 
 39             2          2       A      246.19    693.21    699.71 
 40             1          1       A        8.94     34.28     41.60 
 41             2          2       A       76.91    219.24    224.81 
 42             1          1       A       96.60    148.45    152.76 
 43             2          2       A       92.74    261.22    267.00 
 44             1          1       A      139.10    430.11    441.21 
 45             1          2       B       67.05    368.62    375.62 
 46             2          1       B      113.93    414.40    423.44 
 47             2          1       B      104.52    320.14    326.21 
 48             2          1       B      162.00    533.22    539.04 
 49             2          1       B      152.20    425.11    429.63 
 50             1          2       B       83.83    273.57    279.92 
 51             1          2       B      166.63    382.00    387.63 
 52             1          2       B      147.55    505.58    514.63 
 53             2          1       B       85.31    169.06    175.37 
 54             1          2       B      101.49    267.15    272.73 
 55             2          1       B      172.88    457.72    465.93 
 56             2          1       B      120.71    328.71    339.09 
 
Obs     lauct     laucinf     lcmax      stlauct     stlauci     stlcmax 
 
 29    6.38775    6.40650    4.68250     0.02485     0.01216     0.14506 
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 30    5.66660    5.68891    4.45655    -0.22088    -0.46835    -0.33208 
 31    6.18524    6.20720    4.95343     0.04640     0.11559     0.23345 
 32    5.60507    5.61986    4.50866     0.50658     0.96256     0.24892 
 33    2.47148     .         0.61519    -4.17620      .         -4.09530 
 34    6.01073    6.02915    4.73716     0.11056     0.24905    -0.12888 
 35    5.97047    5.99164    4.52915     0.44525     0.92543     0.21481 
 36    5.76023    5.78818    4.77153     0.10104     0.20744     0.49595 
 37    4.17208     .         1.26695     0.23965      .         -0.28281 
 38    5.67918    5.69696    4.24176     0.20142     0.42217     0.10930 
 39    6.54133    6.55067    5.50610     0.73780     1.50346     0.80734 
 40    3.53456    3.72810    2.19054    -2.21605    -4.18839    -2.36713 
 41    5.39017    5.41526    4.34264     0.07064     0.12442    -0.16208 
 42    5.00025    5.02887    4.57058     0.52302     1.05589     0.92149 
 43    5.56536    5.58725    4.52980    -0.44696    -0.94264     0.11218 
 44    6.06404    6.08952    4.93519     0.34820     0.73689     0.41746 
 45    5.90977    5.92858    4.20544    -0.04279    -0.11506    -0.09995 
 46    6.02683    6.04841    4.73558    -0.57173    -1.15594    -0.27188 
 47    5.76876    5.78754    4.64938    -0.05452    -0.10327    -0.00599 
 48    6.27893    6.28979    5.08760     0.10678     0.22977     0.11354 
 49    6.05235    6.06292    5.02520     0.17364     0.36374     0.17643 
 50    5.61156    5.63450    4.42879    -0.04023    -0.07863    -0.04736 
 51    5.94542    5.96005    5.11578     0.72768     1.46042     0.87568 
 52    6.22571    6.24345    4.99417     0.08905     0.17912     0.13758 
 53    5.13025    5.16690    4.44629    -0.29240    -0.55431    -0.14726 
 54    5.58781    5.60848    4.61996    -0.30068    -0.62282    -0.41977 
 55    6.12626    6.14404    5.15260     0.12307     0.28669     0.12247 
 56    5.79518    5.82627    4.79339    -0.41439    -0.80784    -0.28292 
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ANDA 202103                                                               3 
for studentized residuals 
 
Obs    SUBJECT    SEQUENCE    PERIOD    FORM     CMAX      AUC0T    AUCINF 
 
 57               1          2       B      157.17    521.55    531.00 
 58               1          2       B      103.23    267.21    273.84 
 59               2          1       B      151.07    398.60    406.49 
 60               2          1       B        2.40     13.00       . 
 61               1          2       B       91.30    259.99    264.59 
 62               2          1       B      121.71    229.38    234.57 
 63               1          2       B      142.34    323.29    329.72 
 64               2          1       B      157.32    343.38    348.40 
 65               2          1       B      112.63    402.11    408.03 
 66               1          2       B      125.56    397.59    406.50 
 67               2          1       B      141.66    542.46    549.55 
 68               1          2       B       65.63    270.76    276.25 
 69               1          2       B       96.98    363.30    369.31 
 70               2          1       B      117.61    264.04    268.57 
 71               1          2       B       92.56    422.70    435.75 
 72               2          1       B       86.20    468.44    480.25 
 73               1          2       B       94.59    591.52    616.13 
 74               2          1       B      115.79    350.44    356.84 
 75               1          2       B      113.18    473.80    482.69 
 76               2          1       B       66.85    171.21    179.37 
 77               2          1       B      122.24    504.78    512.41 
 78               1          2       B      132.66    375.60    381.28 
 79               1          2       B       75.49    266.94    274.01 
 80               2          1       B       67.33    288.03    294.22 
 81               1          2       B        4.84     53.18       . 
 82               1          2       B       63.17    248.44    253.76 
 83               2          1       B      101.68    354.62    360.09 
 84               1          2       B      105.44    256.33    260.82 
 
Obs     lauct     laucinf     lcmax      stlauct     stlauci     stlcmax 
 
 57    6.25681    6.27476    5.05733     0.61696     1.25962     0.25358 
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 58    5.58803    5.61254    4.63696    -0.22746    -0.46164    -0.20117 
 59    5.98796    6.00756    5.01774     0.88962     1.81319     0.74933 
 60    2.56495     .         0.87547    -3.99555      .         -3.93076 
 61    5.56064    5.57818    4.51415    -0.35061    -0.72849    -0.11312 
 62    5.43538    5.45775    4.80164     0.00870    -0.00957     0.58608 
 63    5.77855    5.79824    4.95822    -0.04662    -0.10525     0.26959 
 64    5.83884    5.85335    5.05828     0.02491     0.07020     0.20347 
 65    5.99673    6.01134    4.72411    -0.19800    -0.38833    -0.67954 
 66    5.98542    6.00758    4.83278    -0.00282    -0.01369    -0.25758 
 67    6.29611    6.30910    4.95343     0.06088     0.13243     0.22367 
 68    5.60123    5.62131    4.18403    -0.37428    -0.77282    -0.48066 
 69    5.89523    5.91164    4.57450     0.11423     0.22843    -0.05625 
 70    5.57610    5.59311    4.76737    -0.21323    -0.42226    -0.26019 
 71    6.04666    6.07707    4.52786    -0.43914    -0.90043    -0.59782 
 72    6.14941    6.17431    4.45667     0.92425     1.93240     0.47850 
 73    6.38270    6.42346    4.54955    -0.02485    -0.01216    -0.14506 
 74    5.85919    5.87729    4.75178     0.22088     0.46835     0.33208 
 75    6.16079    6.17937    4.72898    -0.04640    -0.11559    -0.23345 
 76    5.14289    5.18945    4.20245    -0.50658    -0.96256    -0.24892 
 77    6.22412    6.23913    4.80599     4.17620      .          4.09530 
 78    5.92852    5.94353    4.88779    -0.11056    -0.24905     0.12888 
 79    5.58702    5.61316    4.32400    -0.44525    -0.92543    -0.21481 
 80    5.66306    5.68433    4.20961    -0.10104    -0.20744    -0.49595 
 81    3.97368     .         1.57691    -0.23965      .          0.28281 
 82    5.51520    5.53639    4.14583    -0.20142    -0.42217    -0.10930 
 83    5.87105    5.88635    4.62183    -0.73780    -1.50346    -0.80734 
 84    5.54647    5.56383    4.65814     2.21605     4.18839     2.36713 

Reference ID: 3323937
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ANDA 202103                                                               4 
for studentized residuals 
 
Obs    SUBJECT    SEQUENCE    PERIOD    FORM     CMAX      AUC0T    AUCINF 
 
 85             2          1       B       86.65    204.46    210.04 
 86             1          2       B       37.86     94.33     98.88 
 87             2          1       B       78.66    388.17    395.73 
 88             1          2       B       91.86    319.88    327.89 
 
Obs     lauct     laucinf     lcmax      stlauct     stlauci     stlcmax 
 
 85    5.32037    5.34730    4.46188    -0.07064    -0.12442     0.16208 
 86    4.54680    4.59391    3.63390    -0.52302    -1.05589    -0.92149 
 87    5.96144    5.98073    4.36513     0.44696     0.94264    -0.11218 
 88    5.76795    5.79268    4.52027    -0.34820    -0.73689    -0.41746 

Reference ID: 3323937

(b) (6)
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Reference ID: 3323937

(b) (4)



 

 

BIOEQUIVALENCE DEFICIENCIES TO BE COMMINUCATED TO THE APPLICANT 
 
ANDA: 202103 

APPLICANT: Apotex Inc. 

DRUG PRODUCT: Dasatinib Tablets, 20 mg, 50 mg, 70 mg and 100 mg 

 
The Division of Bioequivalence I (DBI) has completed its review and identified the 
following deficiencies: 
 
1. The results of the re-dosing study # DASA-IMTB-05SB03-2FA confirmed that 

Subject -  was an “extreme” subject, with highly variable pharmacokinetic 
(PK) responses and test-to-reference (T/R) ratios of PK parameters consistently 
outside the PK ratio range of other subjects from the original (# DASA-IMTB-
05SB01-2FA) and re-dosing studies, even though the (T/R) ratios for this subject 
were found to be on the low extreme in the redosing study, compared with the high 
extreme observed in the original fasting BE study. In other words, the redosing study 
did not demonstrate conclusively that the PK ratio values for Subject -  were 
“aberrant” in the original fasting BE study. For this reason, the subject should not be 
excluded from the final statistical analysis of the original fasting BE study. With the 
inclusion of subject -  the fasting BE study does not meet bioequivalence 
criteria.  Specifically, the 90% Confidence Interval of lnAUCt is 96.68 to 135.34 and 
the 90% Confidence Interval of lnCmax is 98.23 to 144.45.  As a result, the original 
fasting BE study is unacceptable. 

 
2. For the fed BE study (Study No. DASA-IMTB-05SB02-2FE), you did not submit the 

assay failure investigation report for rejected run ID # 20 (Run description 
21DD6367 -  & Repeats). Please submit the assay failure 
investigation reports for the said run.   

 
3. For the fed BE study (Study No. DASA-IMTB-05SB02-2FE), you have submitted 

whole blood stability validation data for 2 hours on ice in the current amendment to 
address the protocol deviation pertaining to centrifugation of post-dose fed BE study 
samples as much as 72 minutes after blood collection. However, you did not provide 
the nominal concentrations of the quality control (QC) samples used in this 
validation study. Please provide these nominal concentrations. If the measured 
values of the QC samples are greater than 15% from nominal, then please repeat the 
validation study. 

 
Sincerely yours, 
{See appended electronic signature page} 
Dale P. Conner, Pharm.D. 
Director, Division of Bioequivalence I 
Office of Generic Drugs 

Reference ID: 3323937

(b) (6)

(b) (6)

(b) (6)

(b) (6)
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Figure 1. Comparative Dissolution of 100 mg Test and Reference Dasatinib Tablets 
FDA Method 
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Figure 2. Comparative Dissolution of 100 mg Test and Reference Dasatinib Tablets 
Phosphate Buffer at pH 6.8 with 1% Triton-X 100 
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Figure 3. Comparative Dissolution of 100 mg Test and Reference Dasatinib Tablets 
0.1 N HCl with 1% Triton-X 100 

 

Reference ID: 2897312



 

3. DEFICIENCY/COMMENTS 

1.  The firm’s dissolution testing data with the FDA-recommended method are acceptable 
(at S1 level).  However, the firm’s proposed specification [NLT % (Q) in  
minutes] is not acceptable. The firm should acknowledge the acceptance of FDA-
recommended method and specification as follows:  

 
Medium: Acetate buffer at pH 4.0 with 1% Triton X-100 at 

370C 
Volume:  1000 mL 
USP Apparatus: II (Paddle) at 60 rpm 
Specification:  NLT % (Q) in  minutes 
 

4. RECOMMENDATIONS: 

1.  The in vitro dissolution testing conducted by the firm on its test and reference 
products is incomplete due to the deficiency/comment #1 cited above. 

 
The firm should be informed of the deficiency and recommendation. 

Reference ID: 2897312

(b) 
(4)

(b) 
(4)

(b) 
(4)

(b) 
(4)
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BIOEQUIVALENCE DEFICIENCY 
 
ANDA: 202103 

APPLICANT: Apotex Inc. 

DRUG PRODUCT: Dasatinib Tablet  
20, 50, 70 and 100 mg 

 
The Division of Bioequivalence (DBE) has completed its 
review of the dissolution testing portion of your 
submission(s) acknowledged on the cover sheet. The review 
of the bioequivalence studies and waiver requests will be 
conducted later. The following deficiency has been 
identified: 
 
Your dissolution testing data with the FDA method are 
acceptable. However, your proposed specification [NLT 80% 
(Q) in 30 minutes] is not acceptable for the test product. 
Based on the dissolution data submitted for the test 
product, the DBE recommends a more appropriate 
specification below.  Please acknowledge your acceptance of 
the FDA-recommended method and specification as follows:  
 

Medium: Acetate buffer at pH 4.0 with 1% Triton 
X-100 at 370C 

Volume:  1000 mL 
USP Apparatus: II (Paddle) at 60 rpm 
Specification: NLT  (Q) in  minutes 

 
 
 

Sincerely yours, 
 
{See appended electronic signature page} 
 
Dale Conner, Pharm.D. 
Director, Division of Bioequivalence I 
Office of Generic Drugs 
Center for Drug Evaluation and Research  
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6. OUTCOME 

CC: ANDA 202103 
 

7. Completed Assignment for 202103 ID: 13051  

 
 

Reviewer: Shrivastava, Surendra  Date Completed:
Verifier: ,  Date Verified: 
Division: Division of Bioequivalence  
Description:  Dasatinib Tablets   

 
Productivity:  

ID Letter 
Date 

Productivity 
Category Sub Category Productivity Subtota

l 
13051  6/27/2010  Dissolution Data Dissolution 

Review  
1   1   Edit Delete

    Bean Total: 1     
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Figure 1. Comparative Dissolution of 100 mg Test and Reference Dasatinib Tablets 
FDA Method 
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Figure 2. Comparative Dissolution of 100 mg Test and Reference Dasatinib Tablets 
Phosphate Buffer at pH 6.8 with 1% Triton-X 100 

 
 

Reference ID: 2897312



 

Figure 3. Comparative Dissolution of 100 mg Test and Reference Dasatinib Tablets 
0.1 N HCl with 1% Triton-X 100 
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3. DEFICIENCY/COMMENTS 

1.  The firm’s dissolution testing data with the FDA-recommended method are acceptable 
(at S1 level).  However, the firm’s proposed specification [NLT % (Q) in  
minutes] is not acceptable. The firm should acknowledge the acceptance of FDA-
recommended method and specification as follows:  

 
Medium: Acetate buffer at pH 4.0 with 1% Triton X-100 at 

370C 
Volume:  1000 mL 
USP Apparatus: II (Paddle) at 60 rpm 
Specification:  NLT % (Q) in  minutes 
 

4. RECOMMENDATIONS: 

1.  The in vitro dissolution testing conducted by the firm on its test and reference 
products is incomplete due to the deficiency/comment #1 cited above. 

 
The firm should be informed of the deficiency and recommendation. 
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BIOEQUIVALENCE DEFICIENCY 
 
ANDA: 202103 

APPLICANT: Apotex Inc. 

DRUG PRODUCT: Dasatinib Tablet  
20, 50, 70 and 100 mg 

 
The Division of Bioequivalence (DBE) has completed its 
review of the dissolution testing portion of your 
submission(s) acknowledged on the cover sheet. The review 
of the bioequivalence studies and waiver requests will be 
conducted later. The following deficiency has been 
identified: 
 
Your dissolution testing data with the FDA method are 
acceptable. However, your proposed specification [NLT 80% 
(Q) in 30 minutes] is not acceptable for the test product. 
Based on the dissolution data submitted for the test 
product, the DBE recommends a more appropriate 
specification below.  Please acknowledge your acceptance of 
the FDA-recommended method and specification as follows:  
 

Medium: Acetate buffer at pH 4.0 with 1% Triton 
X-100 at 370C 

Volume:  1000 mL 
USP Apparatus: II (Paddle) at 60 rpm 
Specification: NLT % (Q) in  minutes 

 
 
 

Sincerely yours, 
 
{See appended electronic signature page} 
 
Dale Conner, Pharm.D. 
Director, Division of Bioequivalence I 
Office of Generic Drugs 
Center for Drug Evaluation and Research  
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7. Completed Assignment for 202103 ID: 13051  
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1   1   Edit Delete

    Bean Total: 1     
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