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❑Product Protection: Sterility Assurance and CCI 
Assurance

❑Regulatory Context, Industry Updates: PDA TR27 and 
USP <1207> Revisions 

❑SmartSkin Technologies and CCI Assurance

Overview 
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Sterility Assurance & Container Closure Integrity 

Assurance Architecture is Pyramidal
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• Sterility is  ONLY Confirmed by Sterility Test (Pass/Fail)

• Container Closure Integrity is ONLY confirmed by CCIT (Pass/Fail) 

• Sterility is assured by designing it into the facility, the aseptic production flow,  its qualification and validation of 
aseptic and implementation of the suitable control strategy

• Similarly, Container Closure Integrity is assured by designing an integrated Container Closure System from selected 
components, secure it during its assembly by the qualification and validation of processes and equipment used 
before, during and after aseptic product filling. Its control strategy will build specific to the product presentation. 
“One Size does not Fit All “

CCI Assurance – A holistic approach that  secures product protection until patient use (outside Aseptic Filling area!) 

CCI Assurance is built and secured across the Product Life Cycle

Sterility Assurance - Container Closure Integrity Assurance 
Analogy Decoder 
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❑ Aseptic Manufacturing:
Focus on Sterility Assurance by Design 

❑ Sterile Product and Process 
Lifecycle: 

Focus on CCI Assurance to Secure 
Product SISPQ

❑ Synergy and Knowledge 
Science based Process Understanding  
(i.e Annex 1)

Product Protection for Injectables 

Container Closure Integrity is a Governing Rule 
for Injectables

Assuring CCI is a Product Life Cycle Journey 
(Annex 1) 
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Revision of PDA TR27 on Parenteral Packaging and CCI Assurance 
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PDA TR27 on Parenteral Packaging –Revision will Include
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TR 27  Parenteral Packaging Revision Progress  
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Regulatory Landscape 
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Augmented Manufacturing Intelligence is Needed to Change Status Quo 

Manufacturing (Physically Assisted) Intelligence for 

Fill/Finish and Packaging Operations 
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Data from the container twin processed by Head 

#3 indicates insufficient crimp force.

Consequences: Increased risk of leaks, 

compromised container integrity, and 

contamination resulting in product loss.

Anatomy of a Capping Event 
Multiple Capping Heads – Capping Seal Force Uniformity – Capping OQ/PQ
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■ Measures forces at vial flange between stopper and vial flange 

— the interface that determines seal quality.

■ Accepts standard stoppers; measures both top-load and 

crimp-applied force for a unique view of sealing dynamics.

■ Captures compression during capping and seal tightness after 

head disengagement (analog to RSF).

Seal Assurance Digital Twin
Ability to visualize process in real-time at production speeds

Digital Container Twin 
Trigger 

Crimping

Exit Sealing Rail

Head Lifts Away 

Finished Compression (Analog to 
RSF

Anatomy of a Capping Event
 
Example of a Seal Assurance Digital Twin: 
Capping Force Profile (Equipment Specific) 



PDA Midwest | Microbial Contamination & Control (MCC) Conference May 13–14, 2026  |  pdamidwest.org  |  20

ANNEX 1: Manufacture of Sterile Medicinal Products

SmartSkin is enabling Annex 1 Compliance

Measures

Product & 
Process

Equipment

Premises

Contamination Control Strategy

Quality Risk Management

Production Quality Systems

Contamination Control Strategy

Particles, Glass Contamination, 

Proactive, Corrective Actions

Quality Risk Management

De-Risking Targeted Locations

Unit Operations / Process

Production Quality Systems 

Enhanced Performance by Design
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info@smartskintech.com

+1 (855) 210-9006

SmartSkin Technologies

354 King St. Suite 195

Fredericton, New Brunswick 

E3B 1E3  Canada

Austin Caudle, MSc, MRQA
VP, Pharmaceutical

austin.caudle@smartskintech.com

(919) 217-4127, mobile / text

Thank You!

Q&A 

mailto:info@smartskintech.com
mailto:austin.caudle@smartskintech.com
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