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CLINICAL PHARMACOLOGY REVIEW 

Background
On October 25, 2010, Lupin Pharmaceuticals, Inc. submitted the 505(b)(2) application for 
Suprax® (cefixime) for Oral Suspension, 100 mg/mL. Cefixime has been approved for oral 
administration in four tablet forms (100, 150, 200 and 400 mg) and two suspension forms (200 
mg/5mL and 100 mg/5 mL). The proposed cefixime 100 mg/mL product was developed to offer a 
treatment option for children, and also adults who have difficulty swallowing oral tablets, as the 
proposed formulation is more concentrated than the currently available suspension 
formulations.The Agency issued a Complete Response (CR) letter (dated August 26, 2011) based 
on the finding that the risks for potential medication errors outweighed the benefits of treatment 
with the 100 mg/mL strength of cefixime oral suspension.  

In this Class 2 resubmission (dated August 17, 2012), the Sponsor has addressed the deficiencies 
raised in the Agency’s CR letter, and agreed to revise the concentration of the drug product to 
read as “500 mg/5ml” to prevent potential dosing errors. No new clinical pharmacology 
information was submitted. The focus of this clinical pharmacology review is on the labeling for 
Suprax® (cefixime) which has been updated based on the recently approved combined insert 
labeling of Suprax® (cefixime) Tablets USP, 400 mg; Capsules, 400 mg; Oral Suspension USP, 
100 mg/5 mL, 200 mg/5 mL [NDA #203195; Suprax®(cefixime) Capsules, 400 mg approved on 
June 1, 2012]. 

Recommendation 
The Office of Clinical Pharmacology, Division of Clinical Pharmacology 4 has reviewed the 
submission and it is acceptable from a clinical pharmacology perspective. There are no clinical 
pharmacology labeling recommendations to convey to the sponsor.   
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dissolution testing, and a pilot BE study.  Starting with the formulation of the RLD, eight batches
of 100 mg/mL powder for oral suspension were evaluated.   These varied in formulation and/or 
manufacturing process details.  Dissolution profiles of the developmental formulations were 
compared to 200 mg/5 mL RLD batch 7010A.  A pilot bioequivalence study was conducted with 
the RLD and batch 008 (the final formulation and process); bioequivalence was demonstrated.   

Dissolution profiles for batches 006, 007 and 008, along with the RLD, are shown below for 
reference.  Data from a ninth, scale-up, batch were not provided. 

With regard to the dissolution profile of the RLD, the applicant notes that, “the dissolution 
profile of Suprax® Cefixime for Oral Suspension, 200 mg/5 mL exhibited more than 75 % of 
Cefixime released within 30 minutes in the USP official media.” 

Comments:  While the dissolution data presented in the Pharmaceutical Development report 
suggests that dissolution of the RLD and of the new formulation is 80-90% at 30 minutes, data 
presented elsewhere in this NDA (see below), and in recent annual reports to the ANDAs for the 
RLD and 100 mg/5 mL product, indicate that dissolution is always complete by 30 minutes.  It is 
unclear what differences in products or dissolution test methodology could account for the 
apparent discrepancy. 

Dissolution Method Development (eCTD 3.2.P.2.2):

The applicant states that “In-vitro Dissolution Methodology was adopted as per Office of 
Generic Drugs (OGD) recommendations and USP monograph. The product is official in USP, 
the comparative dissolution testing for routine quality control and stability testing is done using 
the following USP method.” 
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Comments:  It should be noted that the USP monograph for Cefixime for Oral Suspension does 
not include a test for dissolution.  However, the dissolution test medium (see below) is consistent 
with the dissolution medium specified for Cefixime Tablets, USP, and with the established 
ANDA methods for the 200 mg/5 mL and 100 mg/5 mL products. 

Summary of Biopharmaceutics Studies (eCTD Section 2.7.1):

Two bioavailability / bioequivalence studies were conducted to establish a clinical bridge to the 
RLD Suprax Cefixime for Oral Suspension, 200 mg/5 mL.  Suprax Cefixime for Oral 
Suspension, 100 mg/mL was shown to be bioequivalent to Suprax Cefixime for Oral Suspension, 
200 mg/5 mL when both were given at a dose of 200 mg cefixime to healthy adults under fasted 
(Study 312-07) and fed (Study 313-07) conditions. 

Comments:  See Clinical Pharmacology review (01-JUN-2011) for an assessment of the 
pharmacokinetic studies submitted in support of the new concentrated formulation.  The 
reviewer concluded that new product met the bioequivalence criteria with respect to rate and 
extent of absorption.

Comparative Dissolution Profiles (eCTD Section 2.7.1):

The results from the comparative dissolution studies (dissolution profiles of three lots of the test 
product and of the RLD) are shown below.  No significant differences were noted. 

Dissolution Test and Acceptance Criterion:

Test Conditions: USP Apparatus Type 2, 50 rpm, 900ml, 0.05M potassium phosphate buffer of 
pH 7.2.
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Sample:  Reconstituted suspension equivalent to 100 mg cefixime. 

Acceptance Criterion (Proposed): NLT % (Q) of the Labeled amount of Cefixime 
(C16H15N5O7S2) dissolved in 30 minutes.  

Acceptance Criterion (Revised): NLT % (Q) of the Labeled amount of Cefixime 
(C16H15N5O7S2) dissolved in 30 minutes.  

Comments:  The dissolution test requirement for both the 200 mg/5 mL RLD and 100 mg/5 mL 
product is NLT  (Q) at 30 minutes.  The dissolution test acceptance criterion for the 100 
mg/mL product was, at our request, revised for consistency with the approved products. 

The concentrations of the dissolved products are compared in the following table. 

Application Strength Concentration after 
Reconstitution per 
Label

Cefixime DS Weight 
for Dissolution Test  

Final Concentration in 
900 mL Dissolution Test 
Medium 

ANDA 65129   100 mg / 5 mL 20 mg/mL 100 mg 0.11 mg/mL 
ANDA 65355 (rld) 200 mg / 5 mL 40 mg/mL 200 mg 0.22 mg/mL 
NDA 202091 100 mg / 1 mL 100 mg/mL 100 mg 0.11 mg/mL 
ANDA 65130 400 mg / Tablet - 400 mg 0.45 mg/mL 
Solubility of cefixime in the dissolution medium 9.257 mg/mL

Justification of Specification:   The justification is simply stated as, “USP”. 

Comments:  As there currently is no USP test for dissolution of cefixime [for oral] suspension, 
the applicant’s justification is meaningless. 

Drug Product Stability:

Note: As the application provided no other analysis of dissolution data, results from stability 
batches were compiled below by the reviewer. 

Representative Stability Data at 25°C/60% RH 
Batch/

Packaging
Stability Timepoint % Dissolved at 10 

minutes 
% Dissolved at 20 

minutes 
% Dissolved at 30 

minutes 
Initial  7001A, 

3-mL bottle 24 months 
Initial  

3 months 
12 months 

9001A, 
3-mL bottle 

21 months 
Initial  

3 months 
9002A, 

3-mL bottle 
21 months 

Initial  
9 months 

7001B, 
10-mL bottle 

24 months  
Initial  

9 months 
9001B

10-mL bottle 
21 months 

9002B, Initial  
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9 months 10-mL bottle 
21 months 

Initial
9 months 

7001C, 
20-mL bottle 

24 months
Initial9001C, 

20-mL bottle 21 months 
Initial

9 months 
9002C, 

20 mL bottle 
21 months 

Representative Stability Data at 40°C/75% RH 
Batch/

Packaging
Stability Timepoint % Dissolved at 10 

minutes 
% Dissolved at 20 

minutes 
% Dissolved at 30 

minutes 
Initial  

3 months  
7001A, 

3-mL bottle 
6 months  

Initial  
3 months 

9001A, 
3-mL bottle 

6 months *  
Initial  

3 months 
9002A, 

3-mL bottle 
6 months  

Initial  
3 months 

7001B, 
10-mL bottle 

6 months  
Initial  

3 months 
9001B

10-mL bottle 
6 months 

Initial  
3 months 

9002B, 
10-mL bottle 

6 months 
Initial  

3 months  
7001C, 

20-mL bottle 
6 months  

Initial  
3 months 

9001C, 
20-mL bottle 

6 months  
Initial  

3 months 
9002C, 

20-mL bottle 
6 months 

* yet fails assay (81.4% LC) 

Comments:  These data suggest that an acceptance criterion of NLT % at 20 minutes (or even 
10 minutes) would be appropriate.  Alternatively different test conditions may have provided a 
more discriminatory test.  However, given the comparability of the formulation to the approved 
cefixime for oral suspension products, developing a new test or alternative acceptance criterion 
at this time appears unwarranted.  
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Appendix 1.  Dissolution Tests for Cefixime Dosage Forms 

FDA Dissolution Methods Webpage 
Drug Name Dosage Form USP 

Apparatus 
Speed 

(RPMs)
Medium Volume 

(mL) 
Recommended

Sampling Times 
(minutes) 

Date Updated

Cefixime Tablet      Refer to USP *     12/23/2010  
Cefixime Tablet ** 

(Chewable)  
II (Paddle) 25  Phosphate 

Buffer, pH 7.2  
900  10, 15, 20, 30, and 45  12/23/2010  

Cefixime Suspension  II (Paddle)  50  0.05 M 
Phosphate
buffer, pH 7.2  

900  10, 20, 30 and 45  04/09/2007  

* Cefixime Tablets, USP 
Dissolution 711--  
Medium: 0.05 M potassium phosphate buffer, pH 7.2, prepared by dissolving 6.8 g of monobasic potassium phosphate in 1000 mL of water and 
adjusting with 1 N sodium hydroxide to a pH of 7.2; 900 mL.  
Apparatus 1: 100 rpm.  
Time: 45 minutes.  
Procedure-- Determine the amount of cefixime (C16H15N5O7S2) dissolved from UV absorbances at the wavelength of maximum absorbance at 
about 288 nm of filtered portions of the solution under test, suitably diluted with Dissolution Medium if necessary, in comparison with a Standard 
solution having a known concentration of USP Cefixime RS in the same medium. [note-An amount of methanol not to exceed 0.1% of the total 
volume of the Standard solution may be used to bring the Reference Standard into solution prior to dilution with Dissolution Medium, and the 
solution may be sonicated to assure complete dissolution of the Reference Standard.]  
Tolerances-- Not less than % (Q) of the labeled amount of cefixime (C16H15N5O7S2) is dissolved in 45 minutes. 

** Chewable tablets 100, 150 and 200 mg are available from Lupin (ANDA 65-380). 
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Appendix 2.  Information Requests 

03-JAN-2011 Information Request (Response submitted in Amendment 2/10/2011): 

The approved Suprax suspension products provide 200 mg/5 mL and 100 mg/5 mL. The approved dissolution 
requirement for both is NLT % (Q) dissolved after 30 minutes.  For the new product, you are proposing NLT % 
(Q) after 30 minutes (in one place you also mention NLT % Q after  minutes). Please provide your justification 
for Q of 5% (include the dissolution data supporting the proposed specification-time point and specification value). 

Response: The approved Suprax suspension products provide 200 mg/5 mL and 100 mg/5 mL. The approved 
dissolution requirement for both is NLT % (Q) dissolved after 30 minutes. For the new product, you are 
proposing NLT % (Q) after 30 minutes (in one place you also mention NLT % Q after  minutes). Please 
provide your justification for Q of % (include the dissolution data supporting the proposed specification-time 
point and specification value). It may kindly be noted that, we have revised our dissolution testing specification as 
“NLT % (Q) of the labeled amount of Cefixime is dissolved in 30 minutes” in-line with the approved Suprax 
suspension products 100 mg/5 mL and 200 mg/5 mL. Further, we regret for the inadvertent error that we had 
mentioned “NLT % (Q) after  minutes” under section “m-3-2-p-2-2-drug-product” submitted in the original 
NDA. However, we have corrected it to read as “NLT % (Q) after 30 minutes” (as per the above mentioned 
revised proposed specification) and the revised document is provided as Formulation Development under section 
“m-3-2- p-2-2-drug-product.” 

“The revised finished product specifications, test procedures and updated stability data are included as below: 
Revised Documents Section Revised Finished Product Specification m3-2-P-5-1-specifications Revised Finished 
Product Test Procedure m3-2-P-5-2-analytical-procedures Updated Stability Data m3-2-p-8-3-stability-data” 

05-APR-2011 Information Request (Responses submitted in Amendment 5/23/2011) 

1. Provide the solubility of cefixime in the dissolution medium. 

2. In section m3-2-p-5-2 analytical procedures, page 5, Preparation of Test Solution, you state that, “From each 
bottle, weigh and transfer slowly an amount of constituted suspension equivalent to 100 mg of Cefixime in a 
dissolution vessel containing dissolution medium with the help of syringe.” However, in the validation report 
(dissolutionval-cefiximedrops, page 4, Test preparation), you state that, “Weigh and transfer an amount of 
constituted suspension equivalent to 500 mg of Cefixime in a dissolution vessel containing dissolution medium.” 
Please clarify this discrepancy and justify the sample weight selected for regulatory purposes. 

3. In addition, please indicate the weight of cefixime transferred to the dissolution vessels for the regulatory 
dissolution tests for the previously approved 200 mg/5 mL and 100 mg/4 mL {should read 5 mL} cefixime 
suspension products. 

Ressponse:
Product  Weight of Cefixime transferred to the dissolution vessels 
Suprax Cefixime for Oral Suspension 
USP, 100 mg/5 mL

Constituted suspension equivalent to 100 mg of cefixime (about 5.9 g 
accurately weighed suspension in syringe) 

Suprax Cefixime for Oral Suspension 
USP, 200 mg/5 mL 

Constituted suspension equivalent to 200 mg of cefixime (about 5.9 g 
accurately weighed suspension in syringe) 

Suprax Cefixime for Oral Suspension, 
100 mg/1 mL 

‘an amount of constituted suspension equivalent to 100 mg of cefixime to 
be transferred into stated dissolution medium’ 
[this will require ca. 1.1-1.4 gm. of reconstituted suspension] 
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4. Please identify the sample weights used in the study comparing the 100 mg/mL to 200 mg/5 mL suspensions as 
described in 2.7.1.2.1. 

100 mg/mL: ca. 1.1 - 1.4 gm. suspension [equivalent to 100 mg of cefixime]
200 mg/5 mL: ca. 5.8 - 6.4 gm. suspension [equivalent to 200 mg of cefixime] 

Comments:  The request should have been specifically for the weight of cefixime.  It was the weight of cefixime that 
was of interest, not the weight of the suspension.  Shouldn’t the weight of cefixime added to each dissolution vessel 
be the same, regardless of the concentration of the reconstituted suspension? 
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Appendix 3.  BE/BA Investigational Products 

Fed Study 313-07 
Investigational Products 

 Reference Product-A 
 SUPRAX (Cefixime for Oral Suspension, USP 200 mg / 5 mL) (50 mL Pack) Manufactured for Lupin Phama, 
 Baltimore, Maryland 21 202, United States.  Lot No. MSB 7014B 

 Test Product-B 
 SUPRAX (Cefixime for Oral Suspension 100 mg / mL) (20 mL Pack) Manufactured by Lupin Limited, 
 Mandideep, India.  Batch No. MSC 7001 C 

Fasting Study 312-07 
Investigational Products 

 Reference Product-A 
 SUPRAX (Cefixime 200 mg / 5mL - For Oral Suspension USP) Manufactured for-Lupin Pharma Baltimore, 
 Maryland21202, United States.  Lot No. MSB7014B 

 Test Product-B 
 SUPRAX (Cefixime 100 mg / mL - For Oral Suspension) Manufactured by- Lupin Limited, India. 
 Batch No. MSC7001C 
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1. EXECUTIVE SUMMARY 
 
 
The Applicant, Lupin Pharmaceutical Inc, submitted the 505(b)(2) application for Suprax® 
Cefixime for Oral Suspension, 100 mg/mL. The reference listed Drug (RLD) to support the safety 
and efficacy of the product is Suprax® Cefixime for Oral Suspension USP, 200 mg/5mL, 
approved in 2007 under ANDA #A065355 by the same Applicant. 
 
Cefixime has been approved for oral administration in four tablet forms (100, 150, 200 and 400 
mg) and two suspension forms (200 mg/5mL and 100 mg/5 mL). The cefixime 100 mg/mL 
product has been developed to offer treatment option for children, and also adults who have 
difficulty swallowing oral tablets, as the proposed formulation is more concentrated than the 
currently available suspension formulations. 
 
In support of the NDA, the Applicant conducted two bioequivalence (BE) studies (#312-07 & 
#313-07) to bridge the proposed formulation with the RLD. These two studies are Phase 1, open 
label, randomized, two-treatment, two-period, two-sequence, single dose, two-way crossover oral 
BE studies under fasted and fed conditions, respectively. In addition, the Applicant also submitted 
an in vitro dissolution study comparing the dissolution profiles between the test formulation and 
RLD. 
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1.1. Recommendation 
 
The Clinical Pharmacology information provided by the Applicant in this submission is 
acceptable. 
 

1.2. Phase IV Commitments 
 
None. 

1.3. Summary of Important Clinical Pharmacology and Biopharmaceutics Findings 
 
The Applicant submitted pharmacokinetic studies seeking approval of the proposed formulation 
(cefixime 100 mg/mL oral suspension) by demonstrating bioequivalence to their own RLD 
product. Results from Studies #312-07 and #313-07 (Table 1) adequately assessed the PK of 
cefixime following single oral administration of the test formulation in comparison to the RLD 
under fed and fasted conditions. The test product met the bioequivalence criteria with respect to 
the rate and extent of absorption (Cmax, AUC0-t, and   AUC0- ) of cefixime under both fed and 
fasted conditions (Table 2). As expected, a lower bioavailability of cefixime was observed when 
subjects were fed (#313-07) versus fasted (#312-07). 
 
Table 1: Studies Evaluating the Bioequivalence of Cefixime 100 mg/mL Oral Suspension (Test) 

and Suprax Cefixime 200 mg/5 mL Oral Suspension (Reference) 

 
 
Table 2: Geometric Least Squares Mean, Ratios, and 90% Confidence Interval for Cefixime 

under Fasted and Fed Conditions.  

Fasted:
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Fed:

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

_______________________________________ 
Yongheng Zhang, Ph.D. 
Division of Clinical Pharmacology 4 
Office of Clinical Pharmacology 
 

 
_______________________________________ 

Concurrence:     Kimberly L. Bergman, Pharm.D. 
Team Leader 
Division of Clinical Pharmacology 4 
Office of Clinical Pharmacology 

 
 
 
cc: 
Division File: NDA 202-091 
HFD-520 (CSO/Hyon) 
HFD-520 (MO/Pohlman) 
HFD-520 (Chambers) 
HFD-880 (Lazor) 
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Reviewer’s comments: Because the test suspension is in a more concentrated form and dosing is 
weight-based for pediatric patients, it is believed that the test suspension formulation is more 
prone to measurement errors than the currently available suspension formulations. Refer to 
Section 2.1.3. 
 
2.1.2. What is the proposed mechanism of drug action and therapeutic indication? 

Cefixime is a semi-synthetic, cephalosporin antibiotic for oral administration. As with other 
cephalosporins, bactericidal action of cefixime results from inhibition of cell-wall synthesis. 
Cefixime is highly stable in the presence of beta-lactamase enzymes. As a result, many organisms 
resistant to penicillins and some cephalosporins due to the presence of beta-lactamases, may be 
susceptible to cefixime. 
 
Cefixime products are indicated in the treatment of the following infections when caused by 
susceptible strains of the designated microorganisms:  uncomplicated urinary tract infections; 
otitis media; pharyngitis and tonsillitis;  acute exacerbations of chronic 
bronchitis; uncomplicated gonorrhea (cervical/urethral). 
  
2.1.3. What are the proposed dosage(s) and route(s) of administration? 
 
For adults, the recommended dose of cefixime is 400 mg daily. This may be given as a 400 mg 
tablet daily or as 200 mg tablet every 12 hours. For the treatment of uncomplicated 
cervical/urethral gonococcal infections, a single oral dose of 400 mg is recommended. 
 
For children, the recommended dose is 8 mg/kg/day of the suspension. This may be administered 
as a single daily dose or may be given in two divided doses, as 4 mg/kg every 12 hours. Children 
weighing more than kg or older than 12 years should be treated with the recommended adult 
dose. Pediatric dosage calculations by weight are presented in Table 2.1.3-1. 
 
Otitis media should be treated with the suspension. Clinical studies of otitis media were 
conducted with the suspension, and the suspension results in higher peak blood levels than the 
tablet when administered at the same dose. Therefore, the tablet should not be substituted for the 
suspension in the treatment of otitis media. 

Reviewer’s comments: Because the proposed drug product is in a concentrated form 
(100mg/mL), significant difference in body weight for pediatric patients only requires a small 
change in dosing volume for those with low body weight. For example, a 50% increase in body 
weight from  only requires ml increase in dosing volume. At the time of the 

Reference ID: 2953805

(b) (4)

(b) (4)

(b) 
(4)

(b) (4)

(b) (4)





 8

 
The mean plasma concentration-time profiles for cefixime following single oral administration of 
the reference and test product in healthy, male subjects under fasted and fed conditions were 
presented in Figure 2.2.5-1. The mean pharmacokinetic parameters of cefixime for Suprax 
cefixime 100 mg/mL and 200 mg/5 mL were summarized in Table 2.2.5-1. 
 
The 90% confidence intervals for the geometric mean test-to-reference for Cmax, AUC0-t, and 
AUC0-  were shown in Table 2.2.5-2. They were within the bioequivalence acceptance range of 
80 to 125%. As expected, a lower bioavailability of cefixime was observed when subjects were 
fed (#313-07) versus fasted (#312-07). 
 
Fasted

Fed

Figure 2.2.5-1: Mean Plasma Concentration-time profiles for Cefixime After Administration of 
Cefixime 200 mg/5 mL and Cefixime 100 mg/mL to Healthy, Adult, Human 
Subjects Under Fasted and Fed Conditions 
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Table 2.2.5-1: Mean Pharmacokinetic Parameters for Cefixime Under Fasted and Fed Conditions 
(n=24)  

Fasted:

Fed:

Table 2.2.5-2: Geometric Least Squares Mean, Ratios, and 90% Confidence Interval for Cefixime 
under Fasted and Fed Conditions.  

Fasted:

Fed:
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2.3.  Intrinsic Factors 
 
The impact of intrinsic factors on cefixime exposure following oral administration have been 
preciously described.  Refer to the approved cefixime product labeling revised on 03/29/2004 for 
NDA 50621. 
 
2.4.  Extrinsic Factors 
 
The impact of extrinsic factors on cefixime exposure following oral administration have been 
preciously described.  Refer to the approved cefixime product labeling revised on 03/29/2004 for 
NDA 50621. 
 
2.5.  General Biopharmaceutics 
 
Refer to Section 2.2.5 for the BE assessment between the proposed formulation and RLD. Also 
refer to the review by the Office of New Drug Quality Assurance Biopharmaceutics reviewer for 
the comparison on the dissolution profiles between the test formulation and RLD. 

2.6. Analytical Section 

2.6.1. How are the active moieties identified and measured in the plasma in the clinical 
pharmacology and biopharmaceutics studies? 

The sponsor used liquid chromatography with UV-VIS detector to quantitate cefixime 
concentrations in human plasma.  

2.6.2. Which metabolites have been selected for analysis and why? 

No metabolite was selected for analysis. Since metabolites of cefixime have not been identified in 
vivo, it is appropriate to assess only the parent compound. 

2.6.3. For all moieties measured, is free, bound, or total measured? What is the basis for that 
decision, if any, and is it appropriate? 

The reported concentrations of cefixime in human plasma represented total concentrations. 
Cefixime plasma protein binding is concentration independent at approximately 65%. 
Measurement of total concentrations is appropriate for this 505(b)(2) application.  
 
2.6.4. What bioanalytical methods are used to assess concentrations? 

Refer to Section 2.6.1. for further information. 

2.6.4.1. What is the range of the standard curve? How does it relate to the requirements 
for clinical studies? What curve fitting techniques are used? 

The standard curve in plasma ranged from 0.053 μg/mL to 8.0 μg/mL for cefixime. This range 
was adequate relating to the requirement for the BE studies in this application. The linear 
regression of the curves for peak area ratios versus concentration was weighted 1/x2 for the 
standard curve. 
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2.6.4.2. What are the lower and upper limits of quantification (LLOQ/ULOQ)? 
 
The lower and upper limits of quantitation were 0.053 μg/mL to 8.0 μg/mL for cefixime, 
respectively. 
 

2.6.4.3. What are the accuracy, precision, and selectivity at these limits? 

The accuracy (%RE) and precision (%CV) ranges for cefixime were -9.1% to 5.8% and 1.4% to 
9.0%, respectively. 
 
Selectivity was demonstrated by the lack of interference by potential endogenous interfering 
substances in eight distinct lots of human plasma.
 

2.6.4.4. What is the sample stability under the conditions used in the study (long-term, 
freeze-thaw, sample-handling, sample transport, autosampler)? 

Cefixime was shown to be stable in plasma at -22°C for 202 days; after 3 freeze thaw cycle; in 
reconstituted sample on auto sampler at room temperature for 33 hours. 

2.6.4.5. What is the QC sample plan? 

The concentrations of the QC samples consisted of 0.156, 1.926, 3.853, 6.880 μg/mL for 
cefixime. Between-run and within-run accuracy and precision were evaluated using replicates 
(n=5) from each of these concentrations. 
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3. LABELING RECOMMENDATIONS 
 
Not applicable. 
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4. APPENDICES
 
4.1. Individual Study Review 
 

4.1.1. Human Bioequivalence PK Study 
 
Study Number: 312-07 & 313-07 
AN OPEN-LABEL, BALANCED, RANDOMIZED, TWO-TREATMENT, TWO-PERIOD, 
TWO-SEQUENCE, SINGLE DOSE, TWO-WAY CROSSOVER BIOEQUIVALENCE 
STUDY OF TWO FORMULATIONS OF CEFIXIME ORAL SUSPENSION 200 mg, IN 
HEALTHY, ADULT, HUMAN MALE SUBJECTS UNDER FED OR FASTED
CONDITIONS (Phase 1) 

Dates: 17 December, 2007 to December 28, 2007 
Analytical site:  Gujarat, India 
 
OBJECTIVES:  

To compare the bioavailability and characterize the pharmacokinetic profile of the sponsor's 
formulation (Oral Suspension containing Suprax equivalent to 100 mg/mL of Cefixime) with 
respect to the innovator product (SUPRAX® for Oral Suspension containing Cefixime equivalent 
to 200 mg/5 mL of Cefixime) in healthy, adult, human subjects under fasted or fed conditions and 
to assess the bioequivalence. 

FORMULATION & ADMINISTRATION 

Reference Product: SUPRAX® (Cefixime 200 mg/5mL for oral suspension USP, Lot No. 
MSB7014B). Each dose of 200 mg with 5 mL administered. 
 
Test Formulation: SUPRAX (Cefixime 100 mg/mL for oral suspension, Batch No. MSC7001C). 
Each dose of 200 mg with 2mL administered. 

STUDY DESIGN: 
 
See Table 1. 
 
Fasted study:  
This was a two period, single oral dose cross-over study. Equal allocation of treatment sequence 
was as per the randomization schedule. After an overnight fast for at least 10 hours, subjects 
(n=24) were administered with the study medication (either the reference product 200 mg in 5 mL 
or the test formulation 200 mg in 2 mL) in sitting posture with 240 mL of drinking water. Blood 
samples for analyses were collected before dosing and at pre-defined time-points 1, 2, 2.5, 3, 3.5, 
3.75, 4, 4.25, 4.5, 5, 5.5, 6, 8, 10, 12, 16 and 24 hours post dose. The two doses were separated by 
a washout period of 9 days. 

 
Fed study:  
Similar to the above, except that subjects fasted overnight for at least 10 hours prior to serving of 
the high fat and high calorie-vegetarian breakfast which they consumed within 30 minutes in each 
period, and the two doses were separated by a washout period of 7 days. 
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Table 1: Studies Evaluating the Bioequivalence of Cefixime 100 mg/mL Oral Suspension (Test) 

and Suprax Cefixime 200 mg/5 mL Oral Suspension (Reference) 

 
 
ASSAY METHODOLOGY: 
 
Plasma samples were assayed for cefixime by a validated HPLC method using a UV-VIS 
detector. The analyte was extracted from the plasma using a method. The 
retention times for cefixime and  (internal standard) was around 15.0 and 17.5 minute, 
respectively. 
 

Criterion Cefixime Comments 
Conc. range, 

μg/mL 0.053 – 8.000 satisfactory 

LLOQ, μg/mL 0.052 satisfactory 
Linearity, r 2  >0.98 satisfactory 

Accuracy, % RE 
(fasting conditions) 

-3.0 –  5.8 (-6.2 –  5.6) a 

-5.9  – 4.6 (-9.1 –  5.2) b satisfactory 

Precision, % CV 
(fasting conditions) 

1.8 – 7.8( 1.9 – 9.0) a 

1.6 – 5.1(1.4 – 5.5) b satisfactory 

Recovery Low, medium, and high QCs: 33.8±1.9%, 47.1±1.5%,   
54.6±1.1%, respectively satisfactory 

Specificity Interference by endogenous compounds and common co-
administered drugs evaluated satisfactory 

Stability 
Stable in plasma at -22°C for 202 days; after 3 freeze thaw 
cycle; in reconstituted sample on auto sampler at room 
temperature for 33 hours. 

satisfactory 

a, QC samples at 0.156, 1.926, 3.853, 6.880 μg/mL; b, eight calibration standards.  
Reference: Study report No. MV-104-05 
 
DATA ANALYSIS 
 
The pharmacokinetic parameters were calculated from the drug concentration-time profile by 
non-compartmental model using WinNonlin Version 5.0.1 (Pharsight Corporation, USA) for 
Cefixime. Statistical comparison of the pharmacokinetic parameters of the two formulations was 
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carried out using PROC GLM of SAS® release 9.1.3 (SAS Institute Inc., USA) to assess the 
bioequivalence of Cefixime.  
 

RESULTS:
 
Study population 
All 24 subjects in each study, who entered the study, were randomized and completed the study 
according to protocol. There were no discontinuations of treatment in this trial. A summary of 
demographic and baseline characteristics for the study population is presented in Table 2.   
 
Table 2:  Demographic Characteristics 
Fasted study

 

Fed study

 

Plasma Pharmacokinetics 
Fasted  
Individual and mean plasma concentration-time profiles for cefixime following single oral 
administration of the reference and test product in healthy, male subjects under fasted conditions 
are presented in Figures 1(individual) and 2 (mean). The mean pharmacokinetic parameters of 
cefixime for Suprax cefixime 100 mg/mL and 200 mg/5 mL are summarized in Table 3. 
 
The 90% confidence intervals for the geometric mean test-to-reference for Cmax, AUC0-t, and 
AUC0-  are shown in Table 4. They were within the bioequivalence acceptance range of 80 to 
125%. 
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Figure 4: Mean Plasma Concentration-time profiles for Cefixime After Administration of Cefixime 
200 mg/5 mL and Cefixime 100 mg/mL to Healthy, Adult, Human Subjects Under Fed 
Condition

Table 5: Mean Pharmacokinetic Parameters for Cefixime Under Fed Condition (N=24)  

Table 6: Geometric Least Squares Mean, Ratios, and 90% Confidence Interval for Cefixime 
Under Fed Condition 

 

Reference ID: 2953805



 

 
 

19

 
SPONSORS CONCLUSIONS:

The test product (cefixime 100 mg/mL oral suspension) met the bioequivalence criteria with 
respect to the rate and extent of absorption (Cmax, AUC0-t, and AUC0- ) of cefixime in both the fed 
and fasted BE studies. As expected, a lower bioavailability of cefixime was observed when 
subjects were fed (Study 313-07) versus fasted (312-07). 
 
REVIEWER’S ASSESSMENT & RECOMMENDATION: 
 
Results from Studies 312-07 & 313-07 adequately assessed the pharmacokinetics of cefixime 
following single oral administration of the tested formulation in comparison to the reference 
formulation under fed and fasted conditions. The sponsor’s conclusion regarding the 
bioequivalence between the two formulations of cefixime is valid.  
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