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1. Executive Summary 

Anastrozole (ArimidexTM) is a potent and selective nonsteroidal aromatase inhibitor. 
Arimidex (1 mg oral tablet) is approved for the treatment of advanced breast cancer in 
postmenopausal women whose tumors have recurred following treatment with tamoxifen 
as well as an adjuvant treatment of postmenopausal women with hormone receptor 
positive early breast cancer. The purpose of this application is to provide data 

 anastrozole in other diseases that result from increased 
estrogen production for example, the treatment of pubertal gynecomastia in boys and 
treatment of precocious puberty in girls with McCune-Albright Syndrome (MAS). This 
application contains data examining the safety and efficacy of anastrozole in these 
pediatric populations in response to the Written Request from the FDA to obtain 6-month 
exclusivity for Arimidex tablets. Pediatric exclusivity was granted on 12/21/07.  

No indication is being sought in this application. The sponsor proposes that appropriate 
sections of the Arimidex label should be updated to include data from the studies 
submitted.  

1.1 RECOMMENDATIONS  
The Office of Clinical Pharmacology/Division of Clinical Pharmacology-2 (OCP/DCP-2) 
has reviewed NDA 22-214 submitted on 9/4/07 

1.2 PHASE IV COMMITMENTS   

Not applicable. 

1.3 SUMMARY OF IMPORTANT CLINICAL PHARMACOLOGY FINDINGS  
This application contains 2 studies (Study 0001 & Study 0046) that were conducted to 
investigate the PK of anastrozole in pediatric patients.  

Anastrozole following multiple oral administrations (1 mg daily) was rapidly absorbed 
(median Tmax 1 hr). Concentrations then rapidly decreased over 1.5 - 4 hour followed by 
a gradual decline through the sampling period. The mean elimination half-life was 46.8 h. 
The clearance was 1.54 L/h and the drug was widely distributed (Vz/F = 98.4 L). 
Population pharmacokinetic modeling of data obtained from study 0046 and study 001 
indicated that there was no effect of gender or age on the clearance of anastrozole in 
pediatric patients. 

The PK of anastrozole in pediatric patients was similar to what has been observed in 
adult postmenopausal breast cancer patients.  

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 2 of 104 




 
 

 

 
 

 

 

 

 
  

  
 

  
 

2. QBR 


2.1 GENERAL ATTRIBUTES 

What pertinent regulatory background or history contributes to the current 
assessment of the clinical pharmacology and Biopharmaceutics of the drug? 

The written request from the FDA dated 9 May 2001 (and subsequently amended) 
required the sponsor to conduct 4 studies to obtain 6-month pediatric exclusivity for 
Arimidex 1 mg tablets. The current application provides data from these studies. 

The human pharmacokinetics and bioavailability (HPB) section of the Arimidex NDA 
20-541, submitted to the Agency contained the full array of HPB studies. This application 
contains 2 studies (Study 0001 & Study 0046) that were conducted to investigate the PK 
of anastrozole in pediatric patients.  
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What is the chemical structure of Arimidex? 

What is the mechanism of action and therapeutic indication? 

Anastrozole is a potent and selective nonsteroidal aromatase inhibitor. Aromatase 
inhibitors are a class of compounds that act systemically to inhibit estrogen synthesis in 
tissues thereby reducing estrogen production. These compounds prevent synthesis by 
inhibiting the enzyme aromatase, which catalyzes the conversion of the adrenal 
androgens, androstenedione and testosterone to the estrogens, estrone and estradiol 
respectively. 

No indication is being sought in this application. 

What are the proposed dosage and route of administration? 

1 mg tablets for oral administered once daily. 

2.2 GENERAL CLINICAL PHARMACOLOGY 

What is known about the general pharmacology of anastrozole? 

Refer to original NDA 20-541 for Arimidex. 

What is the primary measurement of efficacy? 

Male pediatric populations with gynecomastia: The primary objective was to determine 
whether anastrozole was more effective than placebo as assessed by changes in breast 
tissue size and symptoms. The primary efficacy endpoint was a response defined as a ≥ 
50% reduction between Day 1 (Visit 1) and after 6 months of study treatment (end of 
study) in the calculated volume of gynecomastia of both breasts combined as measured 
by ultrasound. Secondary efficacy endpoint included: actual percent change in breast 
volume of gynecomastia from Visit 1 to after 6 months, pain response in symptomatic 
patients, change in hormone levels (sex steroids and gonadotropins) and change in height. 
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Female pediatric populations with McCune-Albright syndrome: The primary efficacy 
variables included change in frequency of annualized episodes of vaginal bleeding on 
treatment compared to baseline; proportion of patients with baseline vaginal bleeding 
who experienced > 50% reduction in the number of vaginal bleeding episodes on 
treatment; proportion of patients with baseline vaginal bleeding who experienced 
cessation of vaginal bleeding episodes over a 6-month period; change in growth velocity 
as compared to baseline.  Secondary variables included change in Tanner stage (measure 
of pubertal progression), change in mean ovarian and uterine volumes by ultrasound. 

What is the pharmacodynamic response to anastrozole? 

Study 0001: Changes in concentrations of hormone levels at baseline and month 6 were 
measured. The hormones included testosterone, estradiol, FSH, LH, and SHBG. After 6 
months of treatment with anastrozole, testosterone, FSH, and LH increased while the 
estradiol and sex hormone binding globulin (SHBG) decreased. The sponsor also 
measured the testosterone/estradiol ratio which increased. This change reflects the known 
pharmacological effects of anastrozole.  

Table 1: Hormone levels and change from baseline in boys with gynecomastia 
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Are the active moieties in the plasma appropriately identified and measured? 

Yes. 

2.3 INTRINSIC FACTORS 

What are the pharmacokinetics characteristics of anastrozole in pediatric patients? 

Study 0001: The PK study was a multicenter, single arm open label study in boys with 
pubertal gynecomastia of recent onset in which anastrozole 1 mg was administered daily 
for 6 months. The primary and secondary endpoints were evaluated after the last patient 
completed 6 months of treatment. PK samples were collected on Visit 3 [Visit 3 occurred 
at least 14 days after Visit 2 (first dose). Patients had to have 7 consecutive days of study 
drug immediately prior to their PK assessments. The dose of study drug at Visit 3 was 
taken under fasting conditions and the patients had to fast 2 h post Visit 3 dose. ] Blood 
samples were collected as follows: 30 min pre-dose, 0.5 h, 1, 1.5, 2, 3, 4, 6, 8, 10, 12, 16, 
20, and 24 h post dose. 

Anastrozole following multiple oral administrations was rapidly absorbed (median Tmax 
1 hr). Concentrations then rapidly decreased over 1.5 - 4 hour followed by a gradual 
decline through the sampling period (Figure 1). The elimination half-life was 
approximately 2 days. PK sampling was done only through 24 hours.  However, based 
on the similarity of mean Css,min in boys (21.5 ng/mL; 6.05-47.2 ng/mL) and 
postmenopausal women (25.7 ng/mL; Clin Pharm Review of NDA 20-541/S-006) 
observed after multiple doses of 1 mg anastrozole, this estimation of half-life seems to be 
reasonable. The clearance appeared to be slow (1.54 L/h) and the drug was widely 
distributed (Table 2). (Note: Measurable plasma concentrations were observed at pre-
dose time point for all patients. Individual concentration-time profiles among patients 
were similar).  

Figure 1: Anastrozole mean plasma concentration versus time after multiple oral 
administration of anastrozole 1 mg once daily 
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PK parameters were derived using WinNonlin (non-compartmental methods). Summary 
statistics for steady state PK parameter estimates (Visit 3) for anastrozole following 
multiple oral administration of anastrozole 1 mg is shown below. The estimated PK 
parameters showed an inter-individual variability of 34% - 44%. 

Table 2: Summary statistics of anastrozole PK parameters 

Comments: The PK parameters obtained by the sponsor using non-compartmental 
analysis seems appropriate. The sponsor also analyzed the effect of age and body weight 
using ANOVA. The effect of these covariates is better addressed using the population 
analysis (see below). 

Population PK analysis: 
The population PK analysis was conducted using the data collected in two open-label, 
exploratory Phase 2 studies, a safety and efficacy study of anastrozole in 28 girls with 
precocious puberty with MAS aged ≤10 yr (Study 1033IL/0046) and a pharmacokinetic 
and pharmacodynamic study in 36 pubertal boys aged ≥11 to ≤18 yr with gynecomastia 
(Study D5394C00001). Each girl in study 0046 received anastrozole 1 mg once daily (od) 
for up to 12 months. Two blood samples were collected during Month 1 (Visit 2); the 
first sample was collected between 0 and 2 h after the first anastrozole dose, the second 
sample was collected between 3 and 24 h after the first anastrozole dose. Two additional 
blood samples were collected randomly at anytime after 3 months (Visits 3 or 4) on 
anastrozole therapy. Boys in Study 0001 received oral anastrozole 1 mg od for 14 
consecutive days; blood samples were collected on day 14 at predose (0 h) and at 0.5, 1, 
1.5, 2, 3, 4, 6, 8, 10, 12, 16, 20, and 24 h after dosing.  The analysis was conducted to 
characterize PK of anastrozole and to evaluate the impact of covariates such as age, body 
weight (WT), and others on anastrozole PK was also evaluated. 

Based on the results of the population PK analysis, the anastrozole apparent clearance 
and volume of distribution were found to be 1.4 L/hr and 51.4 L, respectively.  Only body 
weight was found to be a significant predictor of the apparent oral clearance and volume 
of distribution of anastrozole, as shown in Figure 2. 
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Figure 2:  Body weight is a significant predictor of anastrozole apparent clearance and 
volume of distribution (Note: From Base Model) 

Upon accounting for the effect of body weight, 4% intersubject variability in clearance, 
27% intersubject variability in volume of distribution could be described in the data. 

Are there any gender based differences in the PK of anastrozole in pediatric 
patients? 

In sponsor’s population PK analysis, it was concluded that clearance in girls was different 
from boys.  Hence, the effect of gender on the PK of anastrozole was explored.  The 
reviewer noted that the body weight in boys (Study D5394C00001) and girls (Study 
1033IL/0046) were significantly different as shown in Figure 3.  Therefore, what appears 
as a gender effect could be an artifact of the inherent differences in body weights between 
boys and girls. Upon accounting for the effect of body weight on the oral clearance and 
volume of distribution, the effect of gender disappears, as shown in Figure 4. 

Figure 3:  Body weight is different between Figure 4:  Body weight accounts for the 
boys (Males) and girls (Females) difference in clearance between boys 

(Males) and girls (Females) 
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What is the influence of age on PK of anastrozole in pediatric patients? 
Age and body weight were correlated in the population evaluated in the current analysis 
(Figure 5).  Upon accounting for the effect of body weight on the oral clearance and 
volume of distribution, there is no effect of age evident on these PK parameters of 
anastrozole, as shown in Figure 6. 

Figure 5:  Age and body weight are correlated  

Figure 6. No effect of age on body weight adjusted PK parameters of anastrozole. 

How do the PK characteristics of anastrozole in boys with pubertal gynecomastia 
and girls with MAS compare to those in postmenopausal women?  

The PK of anastrozole in pediatric patients (Table 2) was similar to that seen in adults.   

Package insert of anastrozole states that in adults the PK of anastrozole is linear over the 
dose range of 1 to 20 mg. Mean plasma terminal elimination half-life was approximately 
50 h approaching the steady-state at about 7 days of once daily dosing. No age related 
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effects on PK were seen over 50-80 years range. In postmenopausal women/healthy 
subjects Cmax occurred within 2 h post-dose.   

2.4 EXTRINSIC FACTORS 
Not applicable.  

2.5 GENERAL BIOPHARMACEUTICS 

Not applicable. 

2.6 ANALYTICAL SECTION 

Study 0001: Samples were analyzed using a validated HPLC with tandem MS method. 
The LOQ for anastrozole is 0.1 ng/mL.  There was no evidence of any interference from 
other compounds with the quantification of anastrozole or the internal standard as seen 
from the chromatograms. 

Accuracy (%bias) and precision (%CV) of spiked plasma calibration standards for 
anastrozole (ng/mL): 

Accuracy (%bias) and precision (%CV) of quality control samples for anastrozole 
(ng/mL): 

(b) (4)

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

Study 0046: The bioanalytical portion of this study was conducted in three parts by
 facility. One of the three parts was during 15 Jan, 

2004 – 21 Jan, 2004 which is in the period where the Agency identified significant 
problems with studies conducted by . In Dec 2007, the sponsor contracted

 to conduct an independent review of the work performed at 
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to assure the study conducted satisfied the regulatory expectations.  The review did not 
find any issues affecting the acceptability of the data (Refer to the memo in DFS 
regarding the review of the full audit report). 

3. Detailed Labeling Recommendations 
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4. Appendix 

4.1 PROPOSED LABELING 
(b) (4)

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 14 of 104 




 
 

 

(b) (4)

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 15 of 104 




 
 

 

(b) (4)

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 16 of 104 




 
 

 

(b) (4)

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 17 of 104 




 
 

 

(b) (4)

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 18 of 104 




 
 

 

(b) (4)

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 19 of 104 




 
 

 

(b) (4)

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 20 of 104 




 
 

 

(b) (4)

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 21 of 104 




 
 

 

(b) (4)

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 22 of 104 




 
 

 

(b) (4)

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 23 of 104 




 
 

 

(b) (4)

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 24 of 104 




 
 

 

(b) (4)

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 25 of 104 




 
 

 

(b) (4)

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 26 of 104 




 
 

 

(b) (4)

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 27 of 104 




 
 

 

(b) (4)

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 28 of 104 




 
 

 

(b) (4)

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 29 of 104 




 
 

 

(b) (4)

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 30 of 104 




 
 

 

(b) (4)

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 31 of 104 




 
 

 

(b) (4)

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 32 of 104 




 
 

 

(b) (4)

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 33 of 104 




 
 

 

(b) (4)

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 34 of 104 




 
 

 

(b) (4)

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 35 of 104 




 
 

 

(b) (4)

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 36 of 104 




 
 

 

(b) (4)

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 37 of 104 




 
 

 

(b) (4)

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 38 of 104 




 
 

 

(b) (4)

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 39 of 104 




 
 

 

(b) (4)

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 40 of 104 




 
 

 

(b) (4)

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 41 of 104 




 
 

 

(b) (4)

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 42 of 104 




 
 

 

(b) (4)

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 43 of 104 




 
 

 

(b) (4)

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 44 of 104 




 
 

 

(b) (4)

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 45 of 104 




 
 

 

(b) (4)

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 46 of 104 




 
 

 

(b) (4)

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 47 of 104 




 
 

 

 

4.2 PHARMACOMETRIC REVIEW
 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 48 of 104 




(b) (4)

 
 

 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 49 of 104 




 
 

 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 50 of 104 




 
 

 

(b) (4)

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 51 of 104 




(b) (4)

 
 

 

(b) (4)

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 52 of 104 




(b) (4)

(b) (4)

 
 

 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 53 of 104 




 
 

 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 54 of 104 




 
 

 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 55 of 104 




 
 

 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 56 of 104 




 
 

 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 57 of 104 




 
 

 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 58 of 104 




(b) (4)

 
 

 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 59 of 104 




 
 

 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 60 of 104 




 
 

 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 61 of 104 




 
 

 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 62 of 104 




(b) (4)

 
 

 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 63 of 104 




 
 

 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 64 of 104 




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

(b) 

 
 

 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 65 of 104 




 
 

 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 66 of 104 




 
 

 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 67 of 104 




 
 

 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 68 of 104 




 
 

 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 69 of 104 




 
 

 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 70 of 104 




 
 

 

(b) (4)

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 71 of 104 




(b) (4)

 
 

 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 72 of 104 




 
 

 

(b) (4)

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 73 of 104 




(b) (4)

 
 

 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 74 of 104 




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

(b) (4)

 
 

 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 75 of 104 




 
 

  

 

4.3 OCP FILING MEMO
 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 76 of 104 




 
 

 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 77 of 104 




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

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

(b) 
(b) 

 
 

 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 78 of 104 




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

(b) (4)

(b) (4)

(b) 

(b) (4)

(b) (4)

 
 

 

(b) (4)

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

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 79 of 104 




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

 
 

 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 80 of 104 




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

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

 
 

 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 81 of 104 




 
 

 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 82 of 104 




 
 

 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 83 of 104 




 
 

 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 84 of 104 




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

 
 

 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 85 of 104 




(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

 
 

 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 86 of 104 




 
 

 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 87 of 104 




 
 

 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 88 of 104 




 
 

 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 89 of 104 




(b) (4)

 
 

 
 
 
 
 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 90 of 104 




  

 
 

 
 

 
 

4.4 PEDIATRIC WRITTEN REQUEST 


NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 91 of 104 




 
 

 
 
 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 92 of 104 




 
 

 
 
 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 93 of 104 




 
 

 

 
 
 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 94 of 104 




 
 

 

 
 
 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 95 of 104 




 
 

 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 96 of 104 




 
 

 
 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 97 of 104 




 
 

 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 98 of 104 




 
 

 
 
 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 99 of 104 




 
 

 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 100 of 104 




 
 

 

 
 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 101 of 104 




 
 

 
 
 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 102 of 104 




 
 

 
 
 
 
 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 103 of 104 




 
 
 

NDA 22-214 

Arimidex (Anastrozole) 1 mg
 

Page 104 of 104 




---------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------

---------------------

This is a representation of an electronic record that was signed electronically and 
this page is the manifestation of the electronic signature. 

/s/
 

Manoj Khurana
 
2/27/2008 07:21:21 PM
 
BIOPHARMACEUTICS
 

Jayabharathi Vaidyanathan
 
2/28/2008 08:52:38 AM
 
BIOPHARMACEUTICS
 

Rajnikanth Madabushi
 
2/28/2008 09:23:19 AM
 
BIOPHARMACEUTICS
 

Sally Choe
 
2/28/2008 10:18:17 AM
 
BIOPHARMACEUTICS
 




