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    Abstract
Container closure integrity (CCI) is one of the requirements for a sterile packaging system. For vial-based systems, the capping process is a critical step in creating and ensuring an adequate seal with acceptable CCI. Container closure integrity tests (CCITs) such as the dye ingress and the helium leak rate are two methods among many that, in the appropriate scenario, help to challenge this required attribute. The use of locked-in stopper compression (compression under the crimp seal post capping) enables correlation of these methods to CCI and seal quality. In fact, the overall acceptability of a seal can be evaluated using quantitative and qualitative methods. Usually lost in these assessments is the existence of seal cosmetics as an essential additional seal quality attribute. Unacceptable cosmetic quality can have a major impact on manufacturing (reduced batch output, high yield cost, etc.) and user (perceived low quality, brand image, potential injury, etc.) experiences. Interestingly, the aesthetics of a seal is also impacted by the capping process which is quite complicated because the acceptance criteria for aesthetics of a seal is subjective. Ultimately, this affects commercial manufacturing efficiency and CCI. Here, we present a simple methodology for package selection and evaluated multiple package configurations using locked-in stopper compression (through residual seal force, RSF) measurements and seal aesthetics analyses (using a semi-quantitative aesthetics scale). The integrity of the seals was analyzed using multiple CCIT methods. We determined that component dimensions such as the seal length play a major role in obtaining proper seal aesthetics and integrity. This can ultimately enable the selection of robust packaging components that provide an adequate range of manufacturing conditions without cosmetic defects. A failure to do this could result in high rejects during drug product visual inspection culminating in low batch yield, high costs or could pose harm to patients if suitable CCI is not achieved.
LAY ABSTRACT: One common container closure system for parenteral drug products includes a glass vial, rubber stopper, and aluminum crimp seal. The capping process, in which the elastomeric closure is compressed against the vial by means of an aluminum crimp seal, is key to ensuring an optimal seal from both an aesthetic and CCI perspective. Ensuring a robust capping process must include a deep and necessary understanding of the interconnection between the selected components, desired aesthetics of the seal, stopper compression, residual seal force, and CCI; the way in which the capper is configured (sealing parameters) will play a part in addition to the “style” used in manufacturing. Previous published studies have focused on capping process controls to only ensure CCI. Here, we present a useful methodology for selecting appropriate components and capping process parameters using a scaled-down approach to achieve elegant seal quality and CCI simultaneously. Dimensional analysis and capping design of experiments (DOEs) were conducted on lab-scale equipment that was representative of commercial configurations. The seals made from these studies were analyzed using residual seal force, helium leak, and dye ingress methods. The results and their implications were discussed with regard to the operating principle of the rail-type capping machine.
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	Capping parameters
	Container closure system
	Process control

	© PDA, Inc. 2019



View Full Text
  


  
  



  
      
  
  
    
  
      
  
    PDA members receive access to all articles published in the current year and previous volume year. Institutional subscribers received access to all content. Log in below to receive access to this article if you are either of these.  


If you are neither or you are a PDA member trying to access an article outside of your membership license, then you must purchase access to this article (below). If you do not have a username or password for JPST, you will be required to create an account prior to purchasing. 


Full issue PDFs are for PDA members only.

  




  


  
  



  
      
  
  
    
	  
		
		
			
			  
  
        Note to pda.org users

    
  
  
    
  
      
  
    The PDA and PDA bookstore websites (www.pda.org and www.pda.org/bookstore) are separate websites from the PDA JPST website. When you first join PDA, your initial UserID and Password are sent to HighWirePress to create your PDA JPST account. Subsequent UserrID and Password changes required at the PDA websites will not pass on to PDA JPST and vice versa. If you forget your PDA JPST UserID and/or Password, you can request help to retrieve UserID and reset Password below.

  




  


  
  



			

		

	
	
 	
	  
  
		
		
			
			  
  
      
  
  
    Log in using your username and password

  Username *
 



  Password *
 





Forgot your user name or password?




Log in through your institution

You may be able to gain access using your login credentials for your institution. Contact your library if you do not have a username and password.


If your organization uses OpenAthens, you can log in using your OpenAthens username and password.  To check if your institution is supported, please see this list. Contact your library for more details.


Purchase access
You may purchase access to this article. This will require you to create an account if you don't already have one.

  


  
  



  
        patientACCESS

    
  
  
    patientACCESS - Patients desiring access to articles  


  
  



			

		

	
	
 	
	
		
		
		
			
			  
  
      
  
  
    
  
      
  
    NOTE: The JPST Shopping Cart is now working again. We apologize for any inconvenience. 


Full issue PDFs are for PDA members only. You can join PDA at www.pda.org. 

  




  


  
  



			

		

	
	
 	
	


  


  
  



  





  


  
  



  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
        In This Issue

    
  
  
    
  
    
  
      
  
  
    
    
      [image: PDA Journal of Pharmaceutical Science and Technology: 73 (6)]

  
  
      
      
          PDA Journal of Pharmaceutical Science and Technology      
      
        	Vol. 73, Issue 6 November/December 2019 


      
      
        		Table of Contents
	Index by Author




      




  


  
  



  



  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Print  


  
  


  
      
  
  
     Download PDF  


  
  


  
      
  
  
     Article Alerts

  
    
  
      
  
  
    
  User Name *
 



  Password *
 


Sign In to Email Alerts with your Email Address

  Email *
 








  


  
  



  





  


  
  


  
      
  
  
     Email Article

  
    
  
      
  
  
    
 Thank you for your interest in spreading the word on PDA Journal of Pharmaceutical Science and Technology.
NOTE: We only request your email address so that the person you are recommending the page to knows that you wanted them to see it, and that it is not junk mail. We do not capture any email address.




  Your Email *
 



  Your Name *
 



  Send To *
 

Enter multiple addresses on separate lines or separate them with commas.




  You are going to email the following 
 Balancing Container Closure Integrity and Aesthetics for a Robust Aseptic or Sterile Vial Packaging System



  Message Subject 
 (Your Name) has sent you a message from PDA Journal of Pharmaceutical Science and Technology



  Message Body 
 (Your Name) thought you would like to see the PDA Journal of Pharmaceutical Science and Technology web site.



  Your Personal Message 
 








CAPTCHAThis question is for testing whether or not you are a human visitor and to prevent automated spam submissions.



  Math question *
 6 + 4 =  
Solve this simple math problem and enter the result. E.g. for 1+3, enter 4.









  


  
  



  





  


  
  


  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      
  
  
  
  
      Balancing Container Closure Integrity and Aesthetics for a Robust Aseptic or Sterile Vial Packaging System
  
    	Yusuf Oni, Xu Song, Matthew Schrader, Ankur Kulshrestha, Jason Franck, Roger Asselta, Carolina Flores-Crespo, Rao V. Mantri

  
    	PDA Journal of Pharmaceutical Science and Technology Nov 2019, 73 (6) 572-587; DOI: 10.5731/pdajpst.2018.009670 

  
  
  



  

  
  	      Citation Manager Formats

        
      	BibTeX
	Bookends
	EasyBib
	EndNote (tagged)
	EndNote 8 (xml)
	Medlars
	Mendeley
	Papers
	RefWorks Tagged
	Ref Manager
	RIS
	Zotero

    

  



  


  
  



  





  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
  
  
      Balancing Container Closure Integrity and Aesthetics for a Robust Aseptic or Sterile Vial Packaging System
  
    	Yusuf Oni, Xu Song, Matthew Schrader, Ankur Kulshrestha, Jason Franck, Roger Asselta, Carolina Flores-Crespo, Rao V. Mantri

  
    	PDA Journal of Pharmaceutical Science and Technology Nov 2019, 73 (6) 572-587; DOI: 10.5731/pdajpst.2018.009670 

  
  
  



  


  
  



  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  
      
  
  
    [image: Reddit logo] [image: Twitter logo] [image: Facebook logo] [image: Mendeley logo]
  


  
  



  



  


  
  


  
      
  
  
    	Tweet Widget
	Facebook Like
	Google Plus One



  


  
  



          

        

	
 	
	
	


  


  
  



  
        Jump to section

    
  
  
    	Article	Abstract
	1. Introduction
	2. Materials and Methods
	3. Discussion of Results
	4. Commercial Manufacturing: Balancing CCI vs Aesthetics for Robust Packaging Solutions
	5. Implications
	6. Concluding Remarks
	Conflict of Interest Declaration
	Acknowledgments
	References



	Figures & Data
	References
	Info & Metrics
	 PDF



  


  
  



  
      
  
  
    
  
     Related Articles
	No related articles found.



	PubMed
	Google Scholar




 Cited By...
	Container Closure Integrity of Vial Primary Packaging Systems under Frozen Storage Conditions: A Case Study




	Google Scholar



 More in this TOC Section
	
  
  
  
  
      Correlating GC/MS Relative Response Factors to Analyte′s Physicochemical and Chromatographic Properties to Facilitate the Quantitation of Organic Extractables and Leachables in Non-targeted Analysis (NTA) I. Concepts and Empirical Considerations  
  
  
  
  




	
  
  
  
  
      Development and validation of a customized Amplex UltraRed assay for sensitive hydrogen peroxide detection in pharmaceutical water  
  
  
  
  




	
  
  
  
  
      Leachables analysis from a closed connected single-use mAb purification process  
  
  
  
  






Show more Research

 Similar Articles






  



  


  
  



  
        Keywords

    
  
  
    	Aesthetics
	Residual seal force
	Capping parameters
	Container closure system
	Process control


  


  
  



  
      
  
  
    
  
      
  
    

[image: i]



  




  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
      
    
  
    
  
    
  
                
    
      
  
    
  
        Readers

    
  
  
    	About
	Table of Content Alerts/Other Alerts
	Subscriptions
	Terms of Use
	Contact Editors

  


  
  



  

  
    
  
        Author/Reviewer Information

    
  
  
    	Author Resources
	Submit Manuscript
	Reviewers
	Contact Editors

  


  
  



  

  
    
  
        Parenteral Drug Association, Inc.

    
  
  
    	About
	Advertising/Sponsorships
	Events
	PDA Bookstore
	Press Releases

  


  
  



  

  
    

  


    

  


  


  

  
  
    
  
    
  
                
    
      
  
    
  
      
  
  
    [image: ]  


  
  



  
        Footer Copyright Text

    
  
  
    
  
      
  
    © 2024 PDA Journal of Pharmaceutical Science and Technology ISSN: 1948-2124
  




  


  
  



  
      
  
  
    [image: Powered by HighWire]  


  
  



  



    

  


  


  

  
    
  
      







  