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LAY SUMMARY 
 
The MHRA today granted MR Pharma GmbH Marketing Authorisations (licences) 
for the medicinal products Amlodipine 5mg Tablets (PL 20223/0011) and Amlodipine 
10mg Tablets (PL 20223/0012). These are prescription only medicines (POM) for the 
treatment of high blood pressure and angina. 
 
Amlodipine Tablets contain the active ingredient amlodipine maleate, which acts as a 
calcium-channel blocker for the treatment of high blood pressure and angina. 
   
The test product was considered the same as the original products Istin Tablets 5 and 
10mg (Pfizer Limited, UK) based on the bioequivalence study submitted and no new 
safety issues arose as a result of this study. No new or unexpected safety concerns 
arose from these applications and it was therefore judged that the benefits of taking 
Amlodipine 5mg and 10mg Tablets outweigh the risks, hence Marketing 
Authorisations have been granted. 
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INTRODUCTION 
 
Based on the review of the data on quality, safety and efficacy, the UK granted 
marketing authorisations for the medicinal products Amlodipine 5mg Tablets (PL 
20223/0011) and Amlodipine 10mg Tablets (PL 20223/0012) on 20th November 
2006. The products are prescription only medicines. 
 
These are two strengths of Amlodipine submitted as abridged applications according 
to Article 10.1 of Directive 2001/83/EC, claiming essential similarity to the original 
products Istin Tablets 5 and 10mg (Pfizer Limited, UK). 
 
The products contain the active ingredient amlodipine maleate, a calcium channel 
blocker of the 1,4-dihydropyridine type that is structurally related to nifedipine, 
felodipine and nitrendipine. However, amlodipine exhibits favourable properties 
compared to these - the amino group and the corresponding pKa of 8.6 (90% 
ionisation at physiological pH) seems to be responsible for the long half-life enabling 
once daily dosing, and the replacement of the aromatic nitro group by chlorine 
enhances photostability. Unlike other calcium channel blockers amlodipine is not 
subject to first-pass metabolism.  Amlodipine 5mg and 10mg Tablets are indicated for 
the treatment of hypertension, prophylaxis of chronic stable angina pectoris and 
Prinzmetal’s (variant) angina when diagnosed by a cardiologist. 
 
These applications for Amlodipine 5 and 10mg Tablets were submitted at the same 
time and both depend on the bioequivalence study comparing the applicant’s 10mg 
product with Norvasc 10mg Tablets (Pfizer, Germany). Consequently, all sections of 
this Scientific Discussion refer to both products. 
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PHARMACEUTICAL ASSESSMENT 
 

 DRUG SUBSTANCE 

 Amlodipine maleate 
Synthesis of the drug substance from the designated starting material has been 
adequately described and appropriate in-process controls and intermediate 
specifications are applied. Satisfactory specification tests are in place for all starting 
materials and reagents and these are supported by relevant certificates of analysis. 
 
The structure has been confirmed by IR, UV, NMR and MS. 
 
An appropriate specification based on the Ph Eur is provided for the active substance 
amlodipine maleate.  
 
Analytical methods have been appropriately validated and are satisfactory for 
ensuring compliance with the relevant specifications. 
 
Amlodipine maleate is stored in appropriate packaging. The specifications and typical 
analytical test reports are provided and appear to be satisfactory. 
 
Batch analysis data are provided and comply with the proposed specification. 
 
Appropriate stability data have been generated supporting a retest period of 2 years 
when stored in the packaging proposed for marketing. 
 

 DRUG PRODUCT  
Other ingredients 
Other ingredients consist of pharmaceutical excipients, namely microcrystalline cellulose, 
calcium hydrogen phosphate dihydrate, sodium starch glycollate and magnesium stearate. 
All excipients used comply with their respective Ph Eur monograph. Satisfactory certificates 
of analysis have been provided for all excipients. None of the excipients used contain 
material of animal or human origin. 
 
Dissolution profiles 
Dissolution profiles for both strengths of drug product were found to be similar to the 
originator products marketed in various European countries. The data demonstrate that the 
dissolution specification is acceptable.   
 
Manufacture 
A description and flow-chart of the manufacturing method has been provided.  
 
In-process controls are satisfactory based on process validation data and controls on 
the finished product. Process validation has been carried out on batches of each 
strength. The results are satisfactory. 
 
Finished product specification 
The finished product specification is satisfactory. Acceptance limits have been 
justified with respect to conventional pharmaceutical requirements and, where 
appropriate, safety. Test methods have been described and have been adequately 
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validated as appropriate. Batch data have been provided and comply with the release 
specification. Certificates of analysis have been provided for any working standards 
used. 
 
Container Closure System 
Specifications and Certificates of Analysis for all packaging types used have been 
provided. These are satisfactory. 
 
Stability 
Finished product stability studies have been conducted in accordance with current 
guidelines. Based on the results, a shelf-life of 36 months has been set, which is satisfactory.  
The precaution ‘Do not store above 25°C’ has been included.  
 
Conclusion  
It is recommended that Marketing Authorisations are granted for these applications. 
 
The requirements for essential similarity of the proposed and reference products have been 
met with respect to qualitative and quantitative content of the active substance, 
pharmaceutical form and bioequivalence. 
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PRECLINICAL ASSESSMENT 
 
These applications for generic products claims essential similarity to Istin Tablets 5 
and 10mg (Pfizer Limited, UK), which have been licensed within the EEA for over 10 
years.  
 
No new preclinical data have been supplied with these applications and none are 
required for an application of this type. 
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CLINICAL ASSESSMENT 
 
1 INTRODUCTION  
1.1 GCP ASPECTS 
There are no apparent concerns regarding adherence to GCP/CPMP guidelines.  
 
1.2 THERAPEUTIC CLASS 
Amlodipine is a Calcium Channel Blocker.   ATC code: CO8C A01 
 
1.3 BACKGROUND 
These are two abridged applications for amlodipine maleate for the treatment of 
essential hypertension and angina pectoris. The applicant under article 10.1 claims 
essential similarity to Istin (amlodipine besylate, Pfizer UK) which has been licensed 
in the EU for more than 10 years and is currently licensed in the UK (PL 00057/0297-
8). The base active substance (amlodipine) is well established for use in the requested 
indications. 
 
1.4 REGULATORY STATUS 
The current product has not been authorised either within or outside the EU at the 
time of writing this report.  
 
1.5 INDICATIONS, DOSAGE AND DOSAGE REGIMEN.  
The indications as proposed in the SPC are similar to the innovator product, Istin (PL 
00057/0297-8) and are therefore acceptable.  
 
The dose and regimen as proposed in the SPC are identical to the innovator product, 
Istin (PL 00057/0297-8) and are therefore acceptable.  
 
1.6 CONSIDERATION FOR PAEDIATRIC USE 
Amlodipine is not recommended for use in children and this is in accordance with the 
brand leader’s marketing authorisation. Neither the current applicant nor the brand 
leaders, have a paediatric development project for this product.  
 
1.7 ASSESSOR'S COMMENT 
The basis of the application, indications sought (with some modifications), dose and 
dosage regimens are appropriate and acceptable.  
 
2 CLINICAL PHARMACOLOGY    
2.1 PHARMACOKINETICS   & PHARMACODYNAMICS     
2.1.1 Summary:  
No new data are submitted and none are required for this type of application. As the 
pharmacology including kinetics of amlodipine are well established in clinical 
practice, this is acceptable, for an application under EC article 10.1.  
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2.2 BIOAVAILABILITY & BIOEQUIVALENCE 
2.2.1 Bioavailability 
Usually, the salt, the pharmaceutical preparation and absorption, are likely to 
influence bioavailability of a medicinal product. However, for amlodipine, only the 
base is absorbed while the ester is hydrolysed in the GUT. Therefore, the differences 
in salt are not expected to affect bioavailability greatly. The applicant has provided a 
bioequivalence study comparing the two products, which is discussed below.  
 
2.2.2 Bioequivalence study.  
This is a single-dose, two-way crossover, block- randomised study comparing the test 
product (Amlodipine 10mg Tablets) versus Norvasc 10mg Tablets (Pfizer Germany). 
 
Results: 
Parameter Test Amlod Ref Prod (Norvasc) 90% CI Ratio  
AUCt (pg./ml*h) 150580.0 ± 49351 147740.0 ± 51699.0 1.014 (0.863 to 1.203) 
AUC∞ (pg./ml*h) 160670.0 ± 51501.0 157910.0 ± 55249.0 1.01 (0.864 to 1.198) 
Cmax (pg./ml) 3682.6 ± 1355.30 3489.4 ± 1239.20 1.065 (0.89 to 1.23 
Tmax (h)  5.667 ± 2.22 5.708 ± 2.29  
Data are expressed as pg./ml or pg./ml*hr 
 
The assay methodology and LLOQ (Lower limit of quantification) for the assay 
appear to be acceptable. The AUCt is >80% of the AUCinf suggesting an appropriate 
point of extrapolation to infinity. The 90% Confidence intervals lie within the limits 
of acceptability  (80-125%) for all three parameters. 
 
As the kinetics are linear, the BE study has been conducted with the higher dose. This 
is acceptable so far as the compositions of the two strengths are identical (or the 
active/excipient ratio is unchanged).  
 
Comment: Based the above study results, the applicant and the expert have both 
concluded that the two products are bioequivalent. As the parameters are within the 
acceptability criteria set out by the CPMP (BE guideline CPMP/EWP/1408/01), the 
assessor concurs that bioequivalence between the innovator (Norvasc, Pfizer A/S, 
Germany) and the generic product (Amlodipine, MR Pharma) may be concluded.  
 
The applicant has also provided evidence that Norvasc and Istin (marketed in the UK) 
are comparable in terms of composition and dissolution profiles as required by the 
CPMP guideline (CPMP/EWP/QWP/1401/98).  
  
3 CLINICAL EFFICACY  
No new data are submitted and none are required for this type of application. The 
efficacy of amlodipine has been well established for use in the indications sought and 
sufficient published literature has been submitted in support of this.  
 
4 CLINICAL SAFETY  
No new data are submitted and none are required for this type of application. The 
safety of amlodipine has been well established for use in the indications sought and 
sufficient published literature has been submitted in support of this. The 
bioequivalence studies did not raise any new safety concerns.  
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5 CLINICAL EXPERT REPORT 
The clinical expert report has been written by an appropriately qualified medic. It is 
an adequate summary of the clinical data provided in the dossier. 
 
6 PRODUCT LITERATURE 
6.1 SPC: SUMMARY OF PRODUCT CHARACTERISTICS 
The proposed SPC is satisfactory.  
 
6.2 PIL: PATIENT INFORMATION LEAFLET 
The proposed PIL is satisfactory. 
 
6.3 LABELS 
The proposed labelling is satisfactory. 
 
6.4 COMMENTS ON APPLICATION FORM  
The application form has been correctly completed 
 
7 CONCLUSIONS 
7.1 PHARMACODYNAMICS & PHARMACOKINETICS 
In this application based on essential similarity, the applicant has not submitted any 
new pharmacological (kinetic or dynamic) data. This is acceptable, once the 
bioequivalence is demonstrated.  
 
7.2 BIOEQUIVALENCE 
As required, the applicant has provided a bioequivalence study where bioequivalence 
between the test and innovator products may be concluded despite differing salts 
(maleate and besylate, respectively). This is satisfactory and acceptable.  
 
The applicant has also provided evidence that Norvasc (reference product used in 
bioequivalence study) and Istin (Innovator product in the UK) are of similar 
composition and dissolution profile.  
 
7.3 EFFICACY & SAFETY 
The applicant has no provided no new safety or efficacy data. This is acceptable for 
an application based on essential similarity, as no new indication or posology is 
claimed.  
 
7.4 RISK – BENEFIT 
This is considered favourable and is therefore acceptable.  
 
8 CLINICAL AND PRE-CLINICAL ASSESSORS' 

CONCLUSIONS 
There are no preclinical issues related to these applications for amlodipine, as it has 
been well established in clinical use for over 10 years. The applicant has demonstrated 



UKPAR Amlodipine 5 and 10mg Tablets  PL 20223/0011-2 

 11

satisfactory bioequivalence with the innovator product (Norvasc, Pfizer Germany), 
despite the differences in the two salts.  
 
The product literature is satisfactory.  
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OVERALL CONCLUSION AND RISK BENEFIT ASSESSMENT 
 
QUALITY 
The important quality characteristics of Amlodipine 5 and 10mg Tablets are well 
defined and controlled. The specifications and batch analytical results indicate 
consistency from batch to batch. There are no outstanding quality issues that would 
have a negative impact on the benefit/risk balance.  
 
PRECLINICAL  
No new preclinical data were submitted and none are required for applications of this 
type. 
 
EFFICACY 
Bioequivalence has been demonstrated between the applicant’s Amlodipine 10mg 
Tablets and Istin 10mg Tablets (Pfizer Germany). Given that linear kinetics apply 
between the 5 and 10mg tablets, that proportional formulae for the capsules have been 
used and that similar dissolution results have been shown for the two strengths, a 
separate bioequivalence study using the 5mg tablets is not considered necessary. 
 
No new or unexpected safety concerns arise from these applications. 
 
The SPC, PIL and labelling are satisfactory and consistent with that for Istin tablets. 
 
RISK BENEFIT ASSESSMENT 
The quality of the product is acceptable and no new preclinical or clinical safety 
concerns have been identified. The bioequivalence study supports the claim that the 
applicant’s products and the innovator products are interchangeable. Extensive 
clinical experience with amlodipine besilate is considered to have demonstrated the 
therapeutic value of the compound. The risk benefit is, therefore, considered to be 
positive. 



UKPAR Amlodipine 5 and 10mg Tablets  PL 20223/0011-2 

 13

AMLODIPINE 5MG TABLETS 
PL 20223/0011 

 
AMLODIPINE 10MG TABLETS 

PL 20223/0012 
 

STEPS TAKEN FOR ASSESMENT 

  
1 The MHRA received the marketing authorisation applications on 6th February 

2004 
 

2 Following standard checks and communication with the applicant the MHRA 
considered the applications valid on 20th February 2004 
 

3 Following assessment of the applications the MHRA requested further 
information relating to the clinical dossiers on 7th September 2004, and further 
information relating to the quality dossiers on 30th September 2004, 6th April 
2005, 29th March 2006, 4th May 2006 and 18th October 2006. 
 

4 The applicant responded to the MHRA’s requests, providing further information 
on 14th January 2005 for the clinical sections, and again on 14th January 2005, 
21st March 2006, 4th May 2006, 19th May 2006 and 7th November 2006 for the 
quality sections. 
 

5 The applications were determined on 20th November 2006 
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STEPS TAKEN AFTER AUTHORISATION - SUMMARY 

  
Date 
submitted 

Application 
type 

Scope Outcome 
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