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Permeability of TOPAS® & Barex®

Barex®210 | TOPAS® 8007 | TOPAS® 6013
Conditions Units
Water Vapor |100°F, 100% RH |g-mil/100 in>-24 hr 5.00
Water Vapor |23°C; 85% RH g-mil/100 in>-24 hr 0.07 0.10
38°C; 90% RH g-mil/100 in>-24 hr 0.24 0.40
Nitrogen 73°F, 100% RH cc-mil/100 in’-24 hr 0.2 13
Oxygen 73°F, 100% RH cc-mil/100 in>-24 hr 0.8
23°C;50% RH  |cc-mil/100 in*-24 hr 63 107

A TOPAS COC offers superior moisture, marginal nitrogen and poor
oxygen barrier compared to Barex.

A TOPAS COC is not expected to replace Barex in all applications, but
following data show it is a very good replacement for many leading
ones.
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TOPAS® COC — Food & Medical Approval ‘TOF’AmS

USA

A FDA Food Contact Notification (FCN #405), effective 2004, expanded prior FCN to
cover all applications including bottles (see

http://www.accessdata.fda.gov/scripts/fcn/fcnnavigation.cfm?rpt=feslisting.)

A FDA FCN #1104 covers E-140 for many conditions of use
A FDA Drug Master File -- DMF #12132

~

A FDA Device Master File -- MAF #1043

a Access letters available

Europe
A Monomers and additives are listed in the EU Plastics Regulation 10/2011
(PIM - Plastic Implementation Measure)

A Norbornene has a Specific Migration Limit (SML) of 0.05 mg/kg

TOPAS COC is the ONLY cyclic olefin resin meeting all major global regulatory
requirements for food contact and medical use

Contact us for compliance of specific grades!
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TOPAS® COC: Heat Sealing
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TOPAS COC has heat sealing properties similar to LLDPE
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TOPAS® COC Adsorption Case Studies (TOPAmS

A Case Study 1: Nicotine & Bromhexine Hydrochloride
A Case Study 2: Nicotine Adsorption of COC Blends

A Case Study 3: Tulobuterol & Menthol/Camphor

A Case Study 4: SALONPAS®

A Case Study 5: Acetone & High SPF Sunblock
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Case Study 1: Nicotine and Bromhexine HCI (TOPAmS

< Adsorption Materials:

< Nicotine: 25 day exposure
< Nicotinell® patch (35 mg), 3 sheets placed bottom of
desiccator
< Bromhexine Hydrochloride: 25 day exposure
< 2 grams placed bottom of desiccator

< Experimental Method:
< Hang test films (40 mm x 40 mm x 30 micron) under lid;
store desiccator at room temperature
< TOPAS COC: 8007F-600 & 6013F-04
< PET-G: Eastman Eastar GNOO1
< EVOH: Kuraray EVAL E105B
< Analysis: Mitsubishi Chemical Analytech Co., TS-
100ND, nitrogen and sulfur detector
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Case Study 1: Adsorption Results
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TOPAS COC low adsorption of nicotine and bromhexine HCl outperforms
PET-G and EVOH

Higher Tg grades of COC have lowest adsorption.
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Case Study 2: Nicotine with COC Blends (TOPAmS

Adsorption Materials:
< Nicotine: 24 day exposure

< Nicotinell® patch (35 mg) (Novartis), 6 sheets placed
bottom of desiccator

Experimental Method:

< Hang test films (40 mm x 45 mm x 50 micron) under lid;
store desiccator at room temperature

TOPAS COC: 8007F-600 & E-140
LLDPE: ExxonMobil Exceed 1018HA
Blends:
< 8007F-600 (90%) + E-140 (10%)
< 8007F-600 (80%) + E-140 (20%)
< 8007F-600 (90%) + 1018HA (10%)
< 8007F-600 (80%) + 1018HA (20%)
Analysis: Total nitrogen method
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Case Study 2: Nicotine Adsorption Results
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- As expected, LLDPE and COC elastomer
adsorb large quantity of nicotine.

- Adsorption of nicotine in COC blended
films increase linearly as LLDPE or COC

elastomer content increases.

- COC elastomer adsorbs more nicotine
than LLDPE because E-140 has more free
volume.
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Case Study 3: Tulobuterol & Menthol/Camphor ‘TOPAS
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Film samples:

< TOPAS COC: 8007F-600, 7010F-600, 6013F-04, 6013M-07
PAN: INEOS Barex

PET-G: Eastman Eastar GNOO1

EVOH: Kuraray EVAL E105B

m-LLDPE: Dow ELITE 5100

r-PP: Japan Polyethylene Novatec FX4E

NN N NN

N

Sample size: 40mmx 45mmx 3 0 € m
Testing done by Polyplastics, Japan

N
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Case Study 3: Tulobuterol and Menthol/Camphor ‘TOPAS
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Adsorption Materials & Experimental Method:

< Tulobuterol: 2 weeks
< 100 mg in petri dish placed bottom of desiccator
< Hang films under lid, store desiccator at room
temperature
< Measure adsorption by liquid chromatography /
mass spectroscopy

< Methyl salicylate, [-menthol, dl-camphor: 2 & 4 weeks
< 30g in petri dish placed bottom of desiccator
< Hang films under lid, store desiccator at room
temperature
< Measure adsorption by head space gas
chromatography
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Case Study 3: Adsorption Results ‘TOF’AmS

1058 1° 30222 65582 150127
]
= 9 | m2weeks T 9 2 weeks
'gr?:: 8 1 maweeks Eﬁi & 7| ma4weeks
Q*E 7 g*E 7
= g B = E 6
§F S 59 s
BE 4 BE 4
o 3 (=] 3
LTSy Yo
2= 2 2= 2
g 2]
a 0
SD@ 50@
ax dy:?
ks ‘iﬁ) A

TOPAS COC offers lower adsorption than other polyolefins;
independent of glass transition temperature and similar to PAN
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Case Study 3: Adsorption Results ‘TOF’AmS
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TOPAS COC outperforms PET-G; higher Tg grades have very low methyl
salicylate adsorption; similar to PAN.

TOPAS COC lowest adsorption of Tulobuterol, outperforming PET-G and
PAN

www.topas.com aenimreameee - Polyplastics




Case Study 3: Adsorption Summary
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TOPAS COC is a compelling PAN replacement option for many chemicals and
ingredients
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Case Study 4: SALONPAS® (TOF’AS

Film sample

< 8007F-500, PAN, PP, LDPE, HDPE
< Samplesize: 50mmx 70mmx 5 0 € m

Adsorption materials

< SALONPAS® produced by Hisamitsu Pharmaceutical
Ingredients: methyl salicylate, I-menthol, dl-camphor

Experimental method:

< Put two SALONPAS sheets on a film sample
Wrapped it up in aluminum foil

Stored it at 23Cx 16h or 23Cx 2 weeks
Analyzed adsorption amount with HS-GC
Testing performed by Polyplastics, Japan

N N NN
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Case Study 4: Adsorption Results (TOF’AmS
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Film; 45mm x 40mm x 30um

TOPAS® COC shows low adsorption for OTC medications, similar to PAN
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Case Study 5: Acetone & High SPF Sunblock

Adsorption Materials:

< Acetone
< High SPF Sunbl ock: nSun
product of Nivea-Kao, Japan

Experimental Method:
< Test film size: 40 mm x 40 mm x 30 micron
< Soak test films for 24, 48, 168 or 192 hour duration at
room temperature in Petri dish
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Case Study 5: Acetone & High SPF Sunblock ‘TOF’AS
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Test films:
< TOPAS COC: 8007F-04, 8007F-600, 7010F-600, 6013F-04, 6013M-07
PET-G: Eastman Eastar GNOO1
EVOH: Kuraray EVAL E105B
r-PP: Japan Polyethylene Novatec FX4E
m-LLDPE: Dow ELITE 5100
PAN: INEOS Barex

NN NN AN

Analysis:

< Acetone:
< Wipe 3 films sufficiently to achieve stable weight
< Weigh all films together, calculate average

< High SPF Sunscreen:
< Wash films in kitchen detergent
< Wipe 3 films to remove moisture from surface
< Weigh all films together, calculate average
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Case Study 5: Acetone Adsorption Results
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sample/hour 0 24 48 168
8007F-04 0 1.2 1.8 1.6
8007F-600 0 1.2 2.4 2.5
7010F-600 0 1.2 2.3 2.7
6013F-04 0 1.5 2.3 3.2
6013M-07 0 1.5 2.6 3.8
PET-G 0
EVOH 0 -1.1 -1.3 -0.6
rPP 0 0.8 0.9 0.7
mLLDPE 0 0.2 0.1 0.2
PAN 0 2.6 6.6 9.0

TOPAS COC offers low
adsorption similar to
polyolefins

Dependence on Tg of COC

PET-G and EVOH dissolves:
PAN films swell and curl.

Absorbed acetone into the film
[mg/sheet]

m24
mA48
] m 168
€] édb 3Q \&QQ, Q‘g-
&
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Case Study 5: Sunblock Results
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sample/hour 0 24 192
8007F-04 0 0.4 1.3
8007F-600 0 0.3 0.4
7010F-600 0 1.2 0.7
6013F-04 0 0.3 1.7
6013M-07 0 0.4 2.5
PET-G 0 6.1 13.0
EVOH 0 5.9 12.3
rPP 0 0.9 4.0
mMLLDPE 0 1.0 1.2
PAN 0 1.4 3.6

Test results reflect quantity of
sunblock chemical mixture
swollen and adsorbed.

Oily components can remain
on the surface after washing.

TOPAS COC shows lowest
absorption and adsorption.
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Conclusions & Benefits ‘TOPAS

< TOPAS COC is preferred alternative to Barex (PAN) to package
many medicinal chemistries & compounds, including nicotine.

< TOPAS COC adsorption is much less than in PETG after
exposure to many medicinal chemistries & compounds.

< TOPAS COC adsorption is much less than in PETG & EVOH after
exposure to nicotine.

< Adsorption of nicotine in COC blended films increase linearly as
LLDPE or COC elastomer content increases.

< TOPAS COC is high purity, with broad global medical & food
contact regulatory compliance.

< TOPAS COC has excellent heat sealing behavior.

< Unlike Barex (PAN), TOPAS COC can be safely melt processed
by all common thermoplastic methods including mono & multi-
layer film, sheet and extrusion coating, injection molding, and
blow molding.

< TOPAS COC is available globally 1 Today!

www.topas.com aenimreameee - Polyplastics



TOPAS® COC - Reduced Extractables TOPAS
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Elevated temperature (60°C for 24 hours) extraction shows that COC has
significantly lower extractables than LLDPE including about 50% lower
oligomer levels which can produce off tastes in food.
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