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• Shanghai Jiatian Pharmaceutical Packaging Co., Ltd., situated in Jinshan District, 
Shanghai, occupies a site spanning 50,000 square meters and employs a professional team 
of over 350 personnel. 
• With over three decades of specialization in pharmaceutical aluminum packaging, the 
company has consistently delivered high-quality, high-safety packaging solutions to the 
pharmaceutical industry.
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1 What is FEP

2 Applications of FEP

3 Safety of FEP

01 . What is FEP, is it safe? Is there any application example in 
pharmaceutical industry?
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FEP stands for fluorinated ethylene propylene. 
The FEP coating treatment produces a continuous and stable FEP isolation layer on the 
inner surface of the canister.

1. Excellent physical and chemical properties

2. Isolation layer with low surface energy

3. Good bonding strength to the substrate

4. High-temperature resistance (-85°C to 205°C)
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FEP-coated rubber stoppers are pharmaceutical bottle stoppers 
featuring a FEP film overlay on a butyl rubber base. 
They are commonly employed in injectable preparations to enhance 
the stability and safety of pharmaceutical packaging.

FEP-coated technology is now widely used in rubber stoppers for injectable preparations.

Reduces the risk of drug adsorption

Suitable for sensitive pharmaceutical formulations

Excellent biocompatibility
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Examples of formulations that
 benefit from FEP-coated cans
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Toxicity testing results

Test Item Result

1 Skin sensitization test ✓

2 Skin irritation ✓

3 Cytotoxicity ✓

4 Acute systemic toxicity ✓

5 EU RoHS Directive(EU) 2015/863 amending 
Annex ll to Directive 2011/65/EU ✓

6
According to the specified scope and evaluation screening, 

the test results of 241 SVHC in the Candidate List are 
≤ 0.1% (w/w) in the submitted sample.

✓

7
According to the specified scope and evaluation screening, 

the test results of 10 Potential SVHC are 
≤ 0.1% (w/w) in the submitted sample.

✓
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FDA Certificate
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FDA & CDE Registration information



02 . Why use FEP-coated cans? What advantages do FEP-coated 
cans compare with others（Plain，FCP and  anodized cans）

1 Why use FEP-coated cans

2 What advantages do FEP-coated cans have

3 Comparative experiment with other types of containers
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①  The hazards of Al element

②  The hazards of Mg, Fe element

• May contribute to the development of Alzheimer's 
disease

• Interact with drugs, leading to drug degradation
• Risk of neurological and respiratory toxicity

As the raw material is a magnesium-aluminium alloy, the plain can poses a risk of migration of 
metal ions such as Al, Mg, Fe, ect.

Catalysed Fenton/Fenton-like reactions generate reactive oxygen 
species (ROS) radicals, accelerating the oxidative degradation of 
pharmaceuticals.

③  High surface energy

May lead to drug adhesion or adsorption, affects the efficacy of the 
medication and the preparation actual dosage.
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Anodized: Through electrochemical surface treatment, 
a dense oxide film is formed on the metal surface.
FCP: Through high-temperature plasma is generated 
via arc discharge, melting coating particles which are 
then accelerated by a high-velocity gas stream (plasma 
jet) to adhere to the inner surface of aluminium cans.

• Immature manufacturing process
• Poor adhesion between coating and aluminium 

substrate
• Chemical instability of coating
• Potential migration of free fluorine and carbon 

monomers

• Poor tolerance to acids and alkalis

• Mature and stable manufacturing process
• Excellent bonding capability with aluminium 

cans
• Superior physical and chemical properties



Drug adhesion or adsorption may result in：

• The drug undergoes degradation, resulting in a reduction in 
quality.

• Changes in the physical and mechanical properties of 
materials 

    (changing the softness, hardness, brittleness and so on) 
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• Chemical Interaction Test

• Wipe with acetone

• Electrical Conductivity Test
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• Pour the copper sulfate solution into the coating can and 
the plain can and wait for 3-5 min.

• FEP-coated cans do not react with copper sulfate 
compared to other cans. 

Chemical Interaction Test

FEP-coated canFCP can Anodized canPlain can

√
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Electrical Conductivity Test

• Using the conductivity meter;
• Inject the electrolyte into the can, insert the electrode, 

and read the current value (mA) after 4 seconds.

Number Jiatian FEP-coated cans (mA) FCP cans (mA)
1 0.08 0.26 0.24 4.35 4.76 4.37
2 0.10 0.08 0.50 5.30 40.97 3.06
3 0.15 0.08 0.15 2.51 3.91 2.27
4 0.09 0.15 0.14 3.35 3.79 4.93
5 0.23 0.08 0.09 11.12 6.18 6.61
6 0.25 0.16 0.26 2.98 45.0 3.0 
7 0.09 0.07 0.20 7.17 8.09 3.37
8 0.23 0.07 0.13 4.46 3.47 4.91
9 0.09 0.10 0.17 1.11 2.15 5.70 
10 0.27 0.13 0.24 39.75 33.25 3.02

Mean 0.163 9.164 
STD,% 0.09 12.46 

Comparison of conductivity values between
FEP-coated cans and FCP cans (mA)



Wipe with acetone

• Cut open the aluminum can and gently rub the inner coating back and forth with an acetone wiper for 
no less than 200 times；

• Observe whether there is any peeling or obvious whitening. There should be no peeling or obvious 
whitening. 

• After 50 wipes, the FCP can exhibited whitening, indicating the detachment of free-state ‘coating’; 
whereas the FEP-coated tank showed no significant abnormalities even after 200 wipes.

FEP-coated can

FCP can

√
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• Dyne Test

• Contact Angle Test

• Research on Aerosol Adhesion



• Use a Dyne pen to mark the inner surface of the 
container and observe the condition of the markings.

• Compared to plain can or FCP can, Coating can are 
not wetted and show low surface energy.

Dyne Test

FCP can Plain can FEP-coated can

Plain can FCP can

FEP-coated canJiatian
Plain can

• Using a tensiometer test, drop water onto the can；
• The water droplets on coating can are rounder and 

therefore have a larger. contact Angle than plain can or FCP 
can.

Contact Angle Test
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Research on Aerosol Adhesion
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Test type FEP 
coated can FCP can Anodised 

can Plain can

Physical & 
Chemical 
properties

✓ ✕ ✕ ✕

✓ ✕ N/A N/A

✓ ✕ N/A N/A

Surface 
properties

✓ ✕ N/A ✕

✓ ✓ N/A ✓

✓ ✕ ✕ ✕

Summary
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03 . How does the substitutability of Jiatian FEP-coated containers 
perform, including with pharmaceutical formulations and various 
propellants?

1 The Substitutability of Jiatian FEP-Coated Containers 
(Compared to Original Research Drug Packaging)

2 Research into Extractables and Leachates
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Examples of the FEP-coated cans used for marketed Reference Listed MDI

31

Company Drug name Brand Specification Formulation 
type Cans

AstraZeneca

Glycopyrronium Bromide and Formoterol 
Fumarate Inhalation Aerosol

BevespiⓇ/Aer
osphereⓇ

7.2μg/5μg
*120shot

Bicomponent,
Suspension

14ml FEP 
coated can

Budesonide, Glycopyrronium Bromide and 
Formoterol Fumarate Inhalation Aerosol

BreztriⓇ/Aeros
phereⓇ

160μg/7.2μg/4.8μg
*120shot

Tri-component, 
Suspension

14ml FEP 
coated can

GSK

Salbutamol sulfate Aerosol VentolinⓇ 100μg
*200shot

Monocomponent,
Suspension

19ml FEP 
coated can

Fluticasone propionate inhalation aerosol FlixotideⓇ 50μg
*120shot

Monocomponent,
Suspension

14ml FEP 
coated can

Salmeterol Xinafoate and Fluticasone 
Propionate Powder for Inhalation SeretideⓇ 25μg/125μg

*60shot
Bicomponent, 
Suspension

10ml FEP 
coated can

Boehringer
-Ingelheim Ipratropium bromide inhalation aerosol AtroventⓇ 20μg

*200shot
Monocomponent, 

solution
17ml stainless 

steel coated can

Chiesi

Beclometasone Dipropionate, Formoterol Fumarate 
and Glycopyrrolate Inhalation Aerosol TrimbowⓇ 100μg/6μg/12.5μg

*120shot
Tri-component, 

solution
19ml FEP 

coated can

Beclometasone Dipropionate and 
Formoterol Inhalation Aerosol FosterⓇ 0.1mg/6μg

*120shot
Bicomponent, 

solution 19ml FCP can



Compatibility of Jiatian FEP-coated containers with the original research drug（40℃, 
3M） 

Company Drug name Formulation type Original can Result

AstraZeneca

Glycopyrronium Bromide and Formoterol 
Fumarate Inhalation Aerosol

Bicomponent,
Suspension 14ml FEP coated can No abnormalities

Budesonide, Glycopyrronium Bromide and 
Formoterol Fumarate Inhalation Aerosol

Tri-component, 
Suspension 14ml FEP coated can No abnormalities

GSK

Salbutamol sulfate Aerosol Monocomponent,
Suspension 19ml FEP coated can No abnormalities

Fluticasone propionate inhalation aerosol Monocomponent,
Suspension 14ml FEP coated can No abnormalities

Salmeterol Xinafoate and Fluticasone 
Propionate Powder for Inhalation

Bicomponent, 
Suspension 10ml FEP coated can No abnormalities

Boehringer
-Ingelheim Ipratropium bromide inhalation aerosol Monocomponent, 

solution
17ml stainless 

steel coated can No abnormalities

Chiesi

Beclometasone Dipropionate, Formoterol Fumarate 
and Glycopyrrolate Inhalation Aerosol

Tri-component, 
solution 19ml FEP coated can No abnormalities

Beclometasone Dipropionate and 
Formoterol Inhalation Aerosol

Bicomponent, 
solution 19ml FCP can No abnormalities
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2. Extraction and migration of metal ions

Element AET FEP-coated can FCP can Plain can
（Cd） 0.90 ＜0.005 ＜0.005 ＜0.005
（Pb） 1.50 ＜0.005 ＜0.005 ＜0.005
（As） 0.60 ＜0.005 ＜0.005 ＜0.005
（Hg） 0.30 ＜0.005 ＜0.005 ＜0.005
（Co） 0.90 ＜0.005 ＜0.005 ＜0.005
（V） 0.30 ＜0.005 ＜0.005 ＜0.005
（Ni） 1.80 ＜0.005 ＜0.005 ＜0.005
（Tl） 2.40 ＜0.005 ＜0.005 ＜0.005
（Au） 0.90 ＜0.005 ＜0.005 ＜0.005
（Pd） 0.30 ＜0.005 ＜0.005 ＜0.005
（Ir） 0.30 ＜0.005 ＜0.005 ＜0.005
（Os） 0.30 ＜0.005 ＜0.005 ＜0.005
（Rh） 0.30 ＜0.005 ＜0.005 ＜0.005
（Ru） 0.30 ＜0.005 ＜0.005 ＜0.005
（Se） 39.00 ＜0.005 ＜0.005 ＜0.005
（Ag） 2.10 ＜0.005 ＜0.005 ＜0.005
（Pt） 0.30 ＜0.005 ＜0.005 ＜0.005
（Li） 7.50 ＜0.005 ＜0.005 ＜0.005
（Sb） 6.00 ＜0.005 ＜0.005 ＜0.005
（Ba） 90.00 ＜0.005 ＜0.005 ＜0.005
（Mo） 3.00 ＜0.005 ＜0.005 ＜0.005
（Cu） 9.00 ＜0.005 0.009 ＜0.005
（Sn） 18.00 ＜0.005 ＜0.005 ＜0.005
（Cr） 0.90 ＜0.005 0.02 ＜0.005

pH3 acidic solution extraction - Data Source - Shanghai 
Institute for Food and Drug Packaging Materials Testing

② Test results for heavy metal element extraction（μg/ml）

① Test result of formula element extraction (μg/mL)

Element FEP-coated can FCP can Plain can

Aluminum           0.5       √ 14.8 11
Ferrum       ＜0.01  √ 0.01 0.02

Magnesium ＜0.05  √ 5.6 8.8

Manganese  ＜0.05  √ ＜0.05 ＜0.05

Silicon        ＜0.05  √ 0.41 ＜0.05

Titanium     ＜0.01  √ ＜0.01 ＜0.01

Zinc            ＜0.01  √ 0.88 ＜0.01 34

Ethanol extraction - Data Source - Shanghai Institute for Food 
and Drug Packaging Materials Testing

Volatile Organic 
Compounds

Non-volatile organic 
compounds

Testing method HS-GCMS（50-550m/z） Direct Injection-GCMS（30-
500m/z）or LCMS

Plain can No Detected No Detected

FCP can No Detected No Detected

FEP-coated can No Detected No Detected

1. Extraction of organic residues



Contact us
Web：www.jiatiantube.com

E-mail：sales@jiatiantube.com
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