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ABSTRACT 
 

SARAN Polyvinylidene Chloride (PVDC) resins are transparent high barrier plastic materials that, 
when used in a packaging material, prevent permeability of most gases and chemicals. 
Additionally, they present the advantage that these barrier properties are not sensitive to 
humidity. As a consequence, they can form high performance packaging solutions in monolayer 
or multilayer structures such as SARANEX coextruded multilayer barrier films that will have a 
predictable barrier level whatever the environment conditions (temperature and humidity) are.  
 
Such barrier properties are particularly suited in applications where packed goods are sensitive 
to moisture or when water is present inside the packaging. For example, packaging of liquids, 
fresh meat or cheese; or else packaging of dry foods. Other specific applications where SARAN 
PVDC resins or SARANEX multilayer high barrier films are recommended are packaging of 
aggressive chemicals that can either react with moisture in air and form acids or react with 
material of packaging. 
 
 

 
1. Introduction  
 
The most valuable property of copolymers 
of polyvinylidene chloride (PVDC) is low 
permeability to a wide range of gases and 
vapors. This is a consequence of high 
density and high crystallinity. They are well 
known for their use in demanding barrier 
packaging applications to minimize the 
permeation of oxygen (OTR) and water 
vapour (WVTR). And, because of its low 
permeability, SARAN PVDC provides 
outstanding barrier against aroma pick-up 
or loss, protecting flavor integrity 
(especially in low-fat foods) by keeping 
desirable aromas and flavors in, and off-
tastes and off-odors out.  
 

SARAN™ PVDC resins can be processed on 
multilayer cast extrusion lines but also 
through large multilayer blown film dies in 
multilayer structures incorporating higher 
temperature polymers such as Polyamide and 
PP. This gives the advantage to obtain in one 
single product combinations of properties that 
are usually obtained by multiple laminations. 
An example is SARANEX™ high barrier 
coextruded films supplied by Dow Specialty 
Films (Picture 1). 
 

 
Picture 1: SARANEX High Barrier Films. 
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2. Why use PVDC? 
 
When comparing multilayer SARAN PVDC 
coextruded film specifications to 
competitive products such as composites of 
metalized film, coated materials or EVOH 
structures, SARAN PVDC will show similar 
oxygen barrier performance levels 
depending on grades. Typically this data is 
generated under laboratory conditions (e.g. 
23°C and 0% or max 50% humidity). 
Languages and lifestyles may vary from 
Berlin to Buenos Aires to Singapore, but 
these and many other major world cities 
have one thing in common – high humidity. 
Humidity does not impact the effectiveness 
of barrier packaging made with SARAN 
PVDC resins, but even the average 
humidity of cities like Jakarta and San 
Francisco dramatically decreases the 
oxygen protection of some polymers like 
EVOH. In even the driest places, humidity 
can reach or exceed 80 percent during 
several months of a year, and moisture in 

the product further raises the humidity inside 
the package (Figure 1). 
 
 

 
Figure 1: Gradient of humidity through the barrier film 

from inside to outside of the packaging when containing 
(in % HR) 

 
Any package must be designed for these 
tough conditions, and SARAN PVDC can keep 
the product fresh through the humidity and 
temperature extremes it will face during 
transportation, storage, and use. The barrier 
property of SARAN PVDC resin will allow 
package designers to obtain a stable, 
predictable barrier at any humidity level 
(Figure 2). 

 

 
 

Figure 2: Effect of humidity (in % HR) on OTR of SARAN PVDC and EVOH resins. 
.
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In that respect, SARAN PVDC coextruded 
multilayer films like SARANEX films, are 
particularly suitable in applications where it 
is desired to protect water sensitive goods 
against humidity intake or prevent water 
containing goods from de-hydratation.  
 
SARANEX films create the options of 
increasing the shelf life of the final product 
or down-gauging the film structure for cost 
savings. More generally, it opens 
opportunity for versatile design:  
 

 Increased freedom to use other 
polymers to improve package 
properties (toughness, hot tack, 
sealing…)  

 Combination of all properties in one 
film reduces the need multiple 
lamination and/or coating steps  

 Downgauging of the barrier material 
if more shelf life is not needed  

 
 
3. Examples of applications 
 

 
Picture 2: Examples of applicantons including SARAN 
PVCD resins. SARANEX films laminated onto paper for 

dry food packaging, shrinkable multilayer film for 
cheese and meat packaging, monolayer SARAN PVDC 

film for sausage packaging. 
 

The packaging of fresh red meat requires 
high barrier to oxygen to prevent spoilage, 
and to moisture to keep meat moist. But 
this should be valid in an environment that 
is refrigerated, which means low 

temperature and high humidity. And the same 
product should ‘have an inner layer that 
provides good sealability. 
 
The packaging of natural cheese requires 
some permeability to allow CO2 to escape the 
package. But also, similar to fresh meat, 
oxygen barrier is required to prevent spoilage, 
and moisture barrier is required to keep 
cheese moist. Picture 2 shows examples 
illustrating packaging films barrier property in 
end use conditions. 
 
SARAN PVDC is particularly well known and 
has proven reliability in fresh meat, modified 
atmosphere or vacuum packaging. It can be 
used as core layer of multilayer film 
structures, offering heat shrink ability or not 
as required.  
 
Another example is the packaging of liquids in 
flexible bags (e.g. Bag-in-Box uses, Picture 3), 
where high oxygen and aroma barrier is 
required in a high humidity environment. 
 

 
Picture 3: Example of bag in box for wine packaging. 

 
In this application, EVOH coextruded 
structures are typically used; however, 
sensitivity to humidity make them inadequate 
to provide extended shelf life. Alternatively, 
metalized films barrier properties are not 
influenced by humidity. But these films are 
sensitive to flex cracking. Flex cracking occurs 
during transport, where the bag is subjected 
to frequent folding and flexing due to the 
movement of the liquid it contains. Failures in 
film structure result in pinholes that drastically 
reduce the barrier performance of the 
packaging. SARAN PVDC blown coextruded 
films, like SARANEX films, are an excellent 
option to replace existing structures that are 
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sensitive to humidity or sensitive to flex 
cracking and abuse (Figure 4). 
 

 
 

 
 

Figure 3: OTR of SARAN PVDC and EVOH resins measured in end use conditions. 
 

 
 

Figure 4: Impact of Flexing on Barrier Properties of typical packaging products. 
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Another outstanding performance attribute 
is the chemical resistance of SARAN PVDC 
resin to most acids, bases, foods, 
pharmaceuticals and alcohols.  
 
SARANEX films have been the standard 
barrier films in the protective clothing 
industry (Picture 4) for over twenty years. 
 
 

 
Picture 4: Example of protective clothing used in 

chemical industry. 
 
The SARANEX film is used in protective 
clothing that is designed for chemical, 
particulate, bacterial, and viral protection. 
This type of protective clothing is used in 
industrial, medical, and military settings. 
The SARANEX film is typically laminated to 
a nonwoven substrate that provides tear 
strength and puncture resistance.  
 
In a related manner, SARAN PVDC 
coextruded structures like SARANEX films 
are also recommended for the packaging of 
aggressive chemicals, as a liner in a drum 
for example or as the inner layer of a bag. 
 
For example, the packaging of some 
chlorine containing chemicals can be 
difficult as often hydrochloric acid (HCl) is 
formed when the substances react with 
moisture. Acids attack aluminum present in 
the structure of the barrier sack, which 
creates holes in the barrier. SARAN PVDC 
resin is able to provide the required barrier 
to oxygen and humidity while being inert to 
the presence of aggressive chemicals. 
Incorporated in a multilayer structure, it 
can provide suitable packaging.  
 

 
Picture 5: Example of moisture sensitive chemical 

packaging. 
 
 
4. Effective Environmental Performance  
 
Although PVDC has suffered environmental 
pressures, compared to alternative products, 
films made with PVDC resins can result in 
lower environmental impact throughout the 
packaging life cycle, from lower spoilage of the 
packaged contents, to the disposal of less 
plastic waste. Other arguments that prove 
PVDC coextruded films to be environmentally 
sound include source reduction provided by 
better barrier efficiency of a thinner layer, 
energy conservation by enabling one step 
processes and efficient sealing, and safety in 
disposal.  
 
PVDC resins and coextruded multilayer films 
meet leading global regulatory requirements: 
 

 European Directive on Packaging and 
Packaging Waste – PVDC coextruded 
films help meet the requirements of 
this Directive by reducing the amount 
of film required to provide the required 
protection, thus resulting in less 
packaging disposal going to landfills. 

 
 North American and European national 

requirements regarding direct contact 
with food – PVDC coextruded films 
satisfy the requirements of established 
national regulations for direct contact 
with food migration limits set for 
additives and monomers.  

 
Although PVDC resins were first 
commercialized in 1939, they have undergone 
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many changes. Improvements to the resin 
and formulation have resulted in reduced 
thermal degradation. Improvements to the 
fabrication techniques have opened up new 
application areas. PVDC coextruded 
multilayer films can be effective when 
demanding end use packaging conditions 
are experienced, as well as when cost 
effective solutions are needed.  
 
 
5. SARAN™ and SARANEX™ Product 
Offering  
 
Dow offers specific grades of SARAN™PVDC 
resins for fresh meat and respiring cheese 
packaging. These resins are particularly 
suited for a double bubble blown multilayer 
extrusion process for the manufacture of 
barrier shrink films. Dow also offers 
standard high barrier grades suitable for 
multilayer cast or blown film or sheet 
processes. 

 
Dow also offers various types of SARANEX™ 
multilayer films suitable for food and industrial 
packaging. 
 
6. Conclusions  
 
SARAN PVDC resins in multilayer film 
structures, such as SARANEX coextruded 
films, are recommended solutions for the 
packaging of sensitive goods. Their resistance 
to humidity and aggressive chemicals means 
that they offer predictable barrier performance 
regardless of environment conditions. 
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