European Gamma Sterilization and
Aging Evaluations - Bromobutyls
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Small-Volume Serum Stopper

¢ 13mm and 20mm
* Wide range of applications
¢ Elastomeric formulations meet requirements of
major pharmacopoeia
¢ Elastomeric formulations for drugs with special characteristics
* Components can be siliconised and delivered ready-to-sterilise*

*If you intend to export your pharmaceutical products into the U.S.
or Canada, West offers Westar® RS, a validated wash process with its
own Type V DMF filed with the U.S, Food and Drug Administration
and Health Canada.

Standard-grade rinsed product is available upon request.
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Small-Volume Lyophilization Stoppers

¢ 13mm and 20mm
¢ Wide range of applications
¢ Provide maximum stability for Iyophilization to
help ensure a safe and successful product
¢ Elastomeric formulations meet requirements of
major pharmacopoeia
¢ Elastomeric formulations for drugs with special characteristics
¢ Components can be siliconised and delivered ready-to-sterilise*

*If you intend to export your pharmaceutical products into the U.S. or
Canada, West offers Westar” RS, a validated wash process with its own
Type V DMF filed with the U.S. Food and Drug Administration and
Health Canada.

Standard-grade rinsed product is available upon request.
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[ European Gamma Sterilization and Aging Evaluations - Bromobutyls

I. Background
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se9uilldsrluazasiayaildannmsmagaunaantifidiunsldnu
uazAaaNtifinsiafiuasananelungu bromobutyl Msnunsanased
WANNTUALTINSIRANFNW LuienAunsnagauanedugildsuen
nafildanaazuansiedulidiudugasaousazgnsuazufinuassnsiila
lugastnaiiavinlvilaseasoaadenvatd (curing agent) 5auie
ASLINUNTIALAZENANELAYI ENARaLAaIaNAn detudayatifef
amjovaneialugatroudasnaiintiudugasaeiininlinasay
waybifaiflupaudneraizuaindasaai (product specifications)

II. Experimentation

AsNAaaINITANEFIFLANINLATITINSI@aNEM T NARIANEN TUAF
bromobutyl 1ae3&uas Bierer Davies 'léigasaia3auaudunausa’lalil

A. Closures
Fan15newauIn 20mm Tungu bromobutyl Niigase1dwana19iy
waznunssuIdvinratdiuar Nlddsefiulunmsnagauiiaoil

Formulation Polymer Cure System
PH 4002/45 Gray Bromobutyl Resin

4023/50 Gray Bromobutyl Unconventional
4420/45 Light Gray Bromobutyl Unconventional
4405/50 Gray Bromobutyl Unconventional

B. Gamma Irradiation
fatvrasanmausasgasgnutailugasaruiatrliarasodaua
25 kGy uag 50 kGy srugatneanmeilildgnaiaieduasusasgns
gauAu'l3iiatiniu control
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C. Bierer Davies Aging

fatheantsusargasiignatasaduuia 25kGy, 50kGy wazi‘lign
a5 lagninnyinvidauanwauninsgu ISO 188 (1998)
aaldanusuaandgiau (Method C) &n1gn1sneaaguay Bierer
Davies #ildiiflugosi
Temperature: 70°C
Time: 3 days (NR/IR) and 5 days (IR/BIIR/CIIR)
Oxygen Pressure: 21 bar
D. Testing
naumatneldgnnadaumudsdasialud
- Tackiness, West European Internal Test Method:
Degree of Tackiness
- Hardness Shore A (DIN 53505)
- Microhardness IRHD (ISO 48)
- Compression set (DIN 53517)
- Tensile/Modulus/Elongation (DIN 53504)
- EP VI Physical and Chemical Properties

III. Results

NaRINTALFIRUANINLARZNTITINSIRANFNINANIFua Bierer
Davies aavsnatineaneavlungu bromobutyl uaaeliluaisie I-1V
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Table I. Rubber Formulation PH 4002/45 Gray

SAMPLES
TESTS Control Bierer Davies 25 kiloGray 50 kiloGray
. w/Bierer w/Bierer
(No Processing) Davies Davies
Tackiness .
(Degree of Tackiness) Medium Strong Strong Strong
Hardness
(Shore A Units) 48 46 4 +
Microhardness
(IRHD) 52 45 43 42
Compression Set
(22 hr/70°C/25% Deflection) 26 30 2 3
Tensile Strength 6.74 5.38 2.98 2.46
(Mpa)
Modulus
(100 Mpa) 1.10 0.78 0.78 0.91
Elongation
(At Break %) 859 897 697 564
EP Physical Properties
Fragmentation 0 1 1 4
(Fragments/48 Punctures)
Penetrability 3.9 3.8 3.9 3.7
(Newtons)

EP Chemical Properties

Complies EP Complies EP Complies EP Complies EP

Appearance Type I Type I Type I Type I
pH Shift
(mL 0.01 NaOH/HCI) 0.04 0.04 0.04 0.04
. Complies EP Complies EP Complies EP Complies EP
UV Absorption Type I Typel Typel Type I
Reducing Substances
(mL 0.01N KmnO4) 0.4 0.4 0.5 0.6
Heavy Metals (ppm)
Pb 0 0 0 0
Zn 0.9 1.2 1.2 1.2
Residue on Evaporation
(mg/50 mL) 0.0 0.0 0.0 0.0
Volatile Sulphides 0.00 0.00 0.00 0.00

(mg Na,S/20 cm?)
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Table II. Rubber Formulation 4023/50 Gray

SAMPLES
TESTS Control g;';:; 25 kiloGray 50 kiloGray
. w/Bierer w/Bierer
(No Processing) Davies Davies
Tackiness ; i i
(Degree of Tackiness) Sight Stoht Mone i
Hardness
(Shore A Units) >0 >0 > >
Mucz-;);HaS;:lness 51 51 50 51
Compression Set
(22 hr/70°C/25% Deflection) 1 H - °
Tensﬂ(er)::;ength 8.37 7.89 5.15 2.89
(I;d(;:)d;:;S) 2.77 3.10 2.91 3.11
(ilto Erge:f% 620 383 332 492
EP Physical Properties
Fragmentation 2 1 2 2
(Fragments/48 Punctures)
Penetrability
(Newtons) L7 - 29 20

EP Chemical Properties

Appearance Complies EP Complies EP Complies EP Complies EP
PP Type I Type I Type I Type I
pH Shift
(mL 0.01 NaOH/HCI) 0.0 0.0 0.0 0.0
. Complies EP Complies EP Complies EP Complies EP
UV Absorption TypeI Typel Typel Typel
Reducing Substances
(mL 0.01N KmnO4) 0.4 0.4 0.4 0.7
Heavy Metals (ppm)
Pb 0 0 0 0
Zn 0.0 0.0 0.0 0.0
Residue on Evaporation
(mg/50 ml) 0.0 0.0 0.0 0.0
Volatile Sulphides
(mg Nay$/20 cm?) 0.06 0.06 0.00 0.00
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Table III. Rubber Formulation 4420/45 Light Gray

SAMPLES
TESTS Control g:';:; 25 kiloGray 50 kiloGray
. w/Bierer w/Bierer
(No Processing) Davies Davies
Tackiness " . .
(Degree of Tackiness) None Slight Slight Slight
Hardness
(Shore A Units) 4 49 4 46
Microhardness
(IRHD) 47 46 43 39
Compression Set
(22 hr/70°C/25% Deflection) 18 31 % 38
Tensile Strength 719 6.92 5.80 388
(Mpa)
Modulus
(100 Mpa) 1.17 1.34 1.40 1.36
Elongation
(At Break %) 787 737 755 639
EP Physical Properties
Fragmentation 0 1 1 1
(Fragments/48 Punctures)
Penetrability
(Newtons) 1.5 2.0 1.7 1.5

EP Chemical Properties

Appearance Complies EP Complies EP Complies EP Complies EP

Type I Type I Type I Type I
pH Shift
(mL 0.01 NaOH/HCI) 0.0 0.0 0.1 0.0
. Complies EP Complies EP Complies EP Complies EP
UV Absorption Type I Type I Type I Type I
Reducing Substances
(mL 0.01N KmnO4) 0.1 0.4 0.0 0.2
Heavy Metals (ppm)
Pb 0 0 0 0
Zn 0.0 0.0 0.0 0.0
Residue on Evaporation
(mg/50 mL) 0.0 0.0 0.0 0.0
Volatile Sulphides 0.03 0.06 0.00 0.00

(mg Na,5/20 cm?)
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Table IV. Rubber Formulation 4405/50 Gray

SAMPLES
TESTS Control g:';i; 25 kiloGray 50 kiloGray
. w/Bierer w/Bierer
(No Processing) Davies Davies
Tackiness
(Degree of Tackiness) None None None None
Hardness
(Shore A Units) >0 >0 48 47
Microhardness
(IRHD) 46 48 41 43
Compression Set
(22 hr/70°C/25% Deflection) % 28 3 3
Tensile Strength 6.4 5 4.7 4.0
(Mpa)
Modulus
(100 Mpa) 1.2 1.5 1.8 2.1
Elongation
(At Break %) 741 720 583 599
EP Physical Properties
Fragmentation 0 2 1 3
(Fragments/48 Punctures)
Penetrability 22 22 2.0 22
(Newtons)
EP Chemical Properties
Abpearance Complies EP Complies EP Complies EP Complies EP
pp Type I Type I Type I Type I
pH Shift
(mL 0.01 NaOH/HCI) 0.0 0.0 0.0 0.0
. Complies EP Complies EP Complies EP Complies EP
UV Absorption Type I Type I Type I Type I
Reducing Substances
(mL 0.01N KmnO4) 0.6 0.8 0.6 0.8
Heavy Metals (ppm)
Pb 0 0 0 0
Zn 0.0 0.0 0.0 0.0
Residue on Evaporation
(mg/50 ml) 0.0 0.0 0.0 0.0
Volatile Sulphides
(mg Na;5/20 cm?) 0.04 0.06 0.06 0.03
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IV. Discussion

NANSNARALAMENTRG U IHuLRIANENI AT gasEnauanFIIAY
Worsuuarliiunsa a5 dunuIuazIsTINIsEaNEAI WAL IF U
Bierer Davies uanaliifiuingnsens bromobutyl Arunsvinliatsn
fenssuIERA (unconventional cure) Mihanasauty liwuau
wasuulasmeniaaiw (physical) atnofiviasday auuue (dosage)
2a9n15aa3RuANINLaTINEAEAdluAsI N anaa T asedu
finuAuNanITNARaugasE9 bromobutyl Aivinlviadgianisldisdu
(resin) wuygotdiu SuwTinAsuniiefndu (tacky) inndiudiariunis
BInstdangn LAz tiadiesedunuan uaaliiuinmgasiill
wingAunsgintiadiasadununuazanzildlunissednsnns
@auanwaadanend

frunanimmadzaunaulifnisaiiuagyneny Wortshuuaglisinunisans
FoRunuuuaznsisemsifananin uaneliiiuingnsans bromobutyl
lunsviniagdanmniiarininesay Lifinsuldauuilas
maadiudadnole dougaoliiiuldanndneagianng (characteristics)
ravansazanadinainanenglifinnsildaunlacacnofiiuddey o
2UALDINTANAFIFUANILATANEAIETALETUNT TSI BANEA N
uanmnﬁu@msma bromobutyl ﬁﬁwiﬁaqmmﬂmﬂﬁwﬁu (resin) wuu
Fodin Alinuanuldsuulasuasansavaraainannananvacinggi
TashAgiiudu ugalviiuinaasuidmaaiivasensgasiivanedunis
sfadifodunuanuaranneildlunsisems&ananin wiinns
nasgauAMaNiAin19iunslderu (functional test) uasanensgnsiay
WinansAudinuinu
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Wlavanendadnaanndiaudasuiinfinnuuancieiu West3ouan

AnevAInIuENdangasevunnunavalasaagastitdanldaiuaiu

wangan lunisdadulaRanldanevgastiaduende Huanada
fusadnEIaN IR UAUIUTRLRWIZUDIFATLIILARLFATLANA
formulation characteristics aavgasengiug

West 5ulsyfuinndndauaifinaauiitiaudiadiivuauag International

Pharmacopoeia ating'lsAamuidanlanasganuiadaniiananign
'l uuensdvAulugndusazse 3afluanusufinuaunas
andfdasnmagauanuindule (compatibility) zasenuay/via

' ]
a a o

auniun1dsiudu wasinungdrmsunstdnuaningulseaad

aneNeuay West finszanunisdvinanuazaiaiuanarefuvane
suuuuMuAnHUZLaANUGAINNTUDINTTHU

- Standard washed product
- Enhanced performance product (EPP)

- Enhanced performance product, ready-to-sterilize (EPP RS)

waydvuaufivliagnatwsaudu Quality Certificate

Contact West's Technical Customer Support
TCS.Americas@westpharma.com
+1 800-231-3000

TCS.Europe-AsiaPacific@westpharma.com
+49 (2403) 7960
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Flip-Off" Seals

West's Flip-Off seals allow pharmaceutical manufacturers to
run their filling machinery at high speed with less down time.
Manufacturers using these high-precision seals may be able
to reduce their pre-production inspection time.

Features

* Tamper-evident closure

¢ Safe and easy to use with one-hand removal
Suitable for high-speed processing
Able to accommodate glass tolerances
Helps to ensure closure integrity
Steam-sterilisable
Excellent cost/efficiency ratio
Available in 13mm, 20mm, 28mm, 32mm

Standard Flip-Off Button Colours

©)

=2 y
Black Dark Gray Natural (Clear) White
27607 4014 1000 3766
= d rd
Purple Blue
0527 3769
> Ed >
Green Yellow Orange Red
3768 Imn 377’? 3767

(Other colours are available upon request)
pon reque

westpharma.com
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Quality of Injectables Starts with

Quality of Primary Packaging Materials.

Exclusive Distributor in Thailand

BIOMED

BIOMED CO., LTD.
SITHALIN BUILDING,

600/126 SATHUPRADIT RD.,
YANNAWA, BANGKOK 10120

T: +66 2294 2060

F: +66 2294 1059
WWW.BIOMED.CO.TH

usHn lulawma fa
ANATAREIAY

600/126 aUUAFUTEAS
LAAENUUIN AN, 10120

T: +66 2294 2060

F: +66 2294 1059
WWW.BIOMED.CO.TH



