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These slides are intended for educational purposes only and for the personal use 
of the audience. These slides are not intended for wider distribution outside the 
intended purpose without presenter approval.
The content of this slide deck is accurate to the best of the presenter’s knowledge 
at the time of production.
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Focus on nature and circular 
economy principles 
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PVC free / sustainable primary packaging
Strategy for oral solid forms1 
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Current 2025 2030
Beyond 

2030

PVC in primary 
packaging

PVC elimination plan 
in new products

Increased recyclable & 
sustainable materials

Use recyclable, recycled & 
renewable materials

1 PVC free strategy endorsed on May 2023
2 Instead of PVC based polymer blisters until adequate mono polymer blisters are available
3 mono PP endorsed as successor of PVC-AL blisters on Jan’2025

Recyclability & Sustainability

Very HighLow Medium HighNone

Clinical supplies & new drug product launches

PVC alu-alu blisters

PVC / Duplex / Triplex 
blister with Alu lid

HDPE bottle / PP closure / 
Paper label

PVC free stickpack & 
sachet with alu layer

PVC free alu-alu blisters

HDPE bottle / PP 
closure / PE or PP label2

PE, PP2 and/or PET mono  
polymer blister 

Mono HDPE bottle and 
closure system

PE / PP and/or PET mono 
stickpack & sachet 

High & ultra high barrier 
mono polymer blisters 

Renewable feedstock/ Post 
Consumer Recycled (PCR)
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PVC free sustainable primary packaging
Future options to replace current packaging1
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Blister Strippack HDPE bottle Stickpack, sachet

Current 
packaging

PVC-AL Duplex90-AL Triplex-AL/ 
Aclar-AL

Alu-alu (PVC) Not available 
at Novartis

Alu liner / Induction seal PET/AL20/PE

Moisture barrier Low Medium High Ultra-high High Ultra-high

No potential 
replacement

Moisture barrier Low Medium High High – ultra high Ultra-high Medium - High Medium High Medium - high Ultra-high

Sustainable 
alternatives

PET, PP & 
(PE)

PE, (PP) & 
PP/COC/PP*

None Overwrapping 
sust. medium 
barrier blisters

Alu-alu (PE) Metallized PP,  
metallized PO*

Lightweighted, 
PE liner

PE liner Metallized PP, 
metallized PO*

None

Comments PET might not 
maintain the shelf 
life of all products 
being packed into 
PVC

Polymer solution to 
replace Triplex 180 
& Aclar4000 
blisters likely not 
reachable 

Foils as for 
strippacks: 
Metallized PP,  
Metallized PE,
metallized PO*

Shelf life extension 
of medicine might 
be feasible vs 
medicine packed in 
current material 

Tablet section size to 
check / could be to 
small for being 
sortable

Alu free liner, 
mechanical seal

Alu free liner. 
Mechanical seal & 
propectively may 
be thermo seal

Polymer solution 
not feasible

Change complies with the current strategy of Novartis 
Adds a new packaging type and/or element 

* Might not meet the future Design for Recycling (DfR) criteria of EU Packaging & Packaging Waste Regulation (PPWR)            
Bold blue - Endorsed 

1 Status of today based on data generated by Novartis

New
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Overwrapped mono 
polymer blisters 

PP-PP

PE-PE

PP/COC/PP-PP

Duplex90-AL

Triplex180-AL

Aclar4000-AL

PE-PE overwrapped with metPO

PP-PP overwrapped with metPP

PP/COC/PP-PP overwrapped with metPP

PE-PE overwrapped with metPP

Water uptake per cavity [mg/d] 
at 40°C/75%RH

Water uptake of blisters1

Aclar 4000/Triplex180 equivalent 

An alternative to Triplex & Aclar
Configuration:
3 blister cards per 
pouch 

1 Data generated by Novartis

© 2026 Novartis AG 6



Packaging examples & 
challenges

• PVC free alu alu blisters
• Mono polymer blisters
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PVC free alu alu blister
push through 

Source:  Amcor Flexibles Kreuzlingen AG, LCA Assessment    
report n°19811 dated on Aug 31st, 2026

Cradle to Grave. End life scenario considered in above data: 100% mechanical 
recycling of alu, incineration of the remaining materials with energy recovery

Current Proposed

Ba
se

OPA 25  µm OPA 25  µm

AL 45/47  µm AL 47/50  µm

PVC 60  µm PE 40  µm

Li
d ALU 20  µm ALU 20  µm

HSL* 7 g/m2 HSL1 3.5 g/m2

Grammage 
total

299 g/m2 272.2 g/m2

Grammage 
reduction

9%

*  HSL: Heat Seal Lacquer 

Contains ~70% ALU
(AL recycling stream)
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PVC free alu alu blister
Mechanical properties 

OPA/AL50/PE softer than OPA/AL45/PVC

Risk of processing failures but also dents during 
product transportation

Fdent 30°Fdent flat
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PVC free alu alu blister
Material stability 

Minimum requirement:
No delamination up to product shelf life of 36m at 
30°C/75%RH
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PVC free alu alu blisters
Processing challenges 

Processing of blisters not adequately feasible; 
materials to improve

0.8 x 0.8 Plain

Example: Sealing on Klöckner CP3 (plate sealing) at 45 str/min

Seal Materials
pattern

-10 +10

D

E

Sealing T [°C]

None (Plain)

A

B

C 165

C

D

E

200 205 210

0.8 x 0.8

A

B

170 175 180 185 190 195140 145 150 155 160 165

Expected seal quality 
No «halo»

Pronounced 
«halo» 

Tightly sealed blisters

Seal range

Peel off / halo effect

Setpoint (Target)Bolt T

Extreme 
«halo»
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PVC free alu alu bliser
Processing challenges 

Sealing behavior depends on the material, seal 
principle, tooling design & the machine type

0.8 x 0 .8 Plain Line knurling0.6 x 0.6

Tightly sealed blisters

Seal range

Peel off / halo effect

Example: Supplier A, Klöckner CP3 (plate sealing) at 45 str/min

Seal Supplier
pattern

-10 +10

-10 +10

-10 +10

-10 +10

-10 +10

1OPA/AL/PVC 25/45/60 - AL20

Sealing T [°C]

Baseline10.8 x 0.8

None (Plain) A

210140 145 150 155 160 165

195

Line knurling A

200 205

0.8 x 0.8 A

0.6 x 0.6 A

170 175 180 185 190 195
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PVC free alu alu blisters
Processing challenges 

Use of well performing materials on another 
machine may result in process challenges

Example: Supplier A on Noack DPN 760 
Seal Machine /
pattern Speed

-10 +10

Sealing T [°C]
240

0.8 x 0.8 Noack DPN 760
20 str/min

160 170 180 190 200 210 220 230

For comparison

-10 +100.8 x 0.8 Kloeckner CP3
45 str/min

Tightly sealed blisters

Seal range

Initial process 
failed

Optimized process 
qualified
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Peel off / halo effect



Packaging examples & 
challenges

• PVC free alu alu blisters
• Mono polymer blisters
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Mono polymer blister
Setup for testing
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Cavities Smallest Largest

Round

Oblong

Materials & machines:
• Materials: 

• PET, PP, PP/COC/PP & PE 
• Machines

• Plate sealing:
• Kloeckner CP3 & CP8
• Uhlmann USP1030

• Rotary sealing
• Noack N921
• IMA Giant1
• IMA C90



Processing of mono PP blisters1 
Machine speed; initial status
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IMA Giant1 (rotary sealing) Noack N921 (rotary sealing)

1 Same old generation PP applied on both machines

At least up to 10m/min Not processible



Processing of mono PET, PP & PE blisters1

Example: Noack N921, 40 str/min 
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Forming2 Sealing2

PET

PE

PP

1One example per material type / materials of other suppliers may behave different
2Potential processing range defined by Novartis, based on Novartis view
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Material Tooling Plug assist Forming T range5 Flexo print DOD print Seal principle Registered print Pre-heating Lid Sealing T range5

(tight blisters)

PE PE
(PVC2)

Recommended4 Very tight Feasible Not yet tested, but 
feasible6

No Corona treatment on 
blister line required but 
might be an advantage

Plate Feasible None Very tight and
Wide, resp.
depending on supplier

Rotary Not successfully 
tested but expected to 
be feasible

Pre-requisite for processing Very tight and
Wide, resp.
depending on supplier

PP/COC/PP PVC2 Recommended   
at least for larger 
cavities4

Wide Not tested but 
feasible6

Not tested, but not yet 
feasible6

Plate Not yet feasible Today recommended for 
tested material

Very tight 
(no pre-heating)

Rotary Not yet tested, may 
be feasible

Pre-requisite for processing Very tight

PP 
(new generation)1

PP3 Proposed4 Tight and 
Partly wide, resp.
depending on supplier

Feasible Feasible
no Corona treatment on 
blister line required

Plate Not yet feasible None Wide

Rotary Not tested but 
feasible6

Pre-requisite for processing Tight and
Wide, resp.
depending on supplier

PET
(scored lid)

PVC2 For large cavities 
potentially

Wide Not tested but 
feasible6

Not tested, but not yet 
feasible6

Plate Not yet feasible6 None Wide

PET PVC2 For large cavities 
potentially

Wide Not tested but 
feasible6

Not tested, but not yet 
feasible6

Rotary Not yet feasible6 None for medium speed,
For high speed likely required

Wide

1 New developed formulations providing wider forming and seal ranges at lower temperatures vs current PP’s
2 Designed for mono PVC, Duplex, Triplex and Aclar foils; no limitation observed yet, but materials not yet tested on large capacity high speed lines
3 Considers PP specific shrinkage but for PP also specific surface treatment to avoid that foil sticks on tooling and specific punching behavior
4 Unheated plugs applied for testing; exception: no plug applied at Sandoz Targu Mures
5 Effective range depends on machine type applied for processing
6 Based on supplier information

Mono polymer blisters
Processibility as of today Highest challenge



From „low hanging fruits“ to complex applications
Mono polymer blister packaging
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Complexity Artwork Material Sealing 
principle

Specific info’s

Low Unprinted PE, PP, PET Plate & 
rotary

Blister in Wallet or
Printing on demand post blister processing

Scattered 
print PE, PP, PET Plate & 

rotary
Variable data embossed or            
included into clichè

Registered 
print1

PE, PP Rotary Variable data embossed or DOD printed2 
or included into clichèHigh PE Plate

Potentially not 
yet feasible

Registered 
print

PP Plate Challenge: PP tends to tear applying the 
“wedge” for stretching

1Online printing proposed / use of pre-printed foil increases the risk at the implementation
2Many but not all materials do support DOD printing



Conclusion
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PVC free sustainable 
blister materials are 
processible but require 
more diligence
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Thank you
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