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= F{PA+160 °© CHEiR it e A% i 25 20

Reference | Reading | Diff
31. 1 30.3| -0.8

39. 6 39.5| 0.1
49. 3 50.3| +1.0
61.7 61.5| —-0.2
72.3 72.2] 0.1
81.6 81.4| -0.2

92 91.5| -0.5

Reference | Reading Diff

30| 20.26| -9.74
40| 30.22| -9.78
50| 40.12| -9.88
60 50.11[ -9.89
70| 60.09| -9.91
80 70.01f -9.99
90| 79.12| -10. 88
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Formalin #&/R SR/ HEEK

“A saturated water solution, that contains about 40% formaldehyde by volume or 37% by mass, is
called "100% formalin”. A small amount of stabilizer, such as methanol, is usually added to limit
oxidation and polymerization. A typical commercial grade formalin may contain 10-12% methanol in
addition to various metallic impurities:”

Methanol will cause significant drift. This is reversible and may be accelerated by

chemical purge
HRE > FEOPERER . KW rKE R, @ #=YERRDhae T DomEax N g g .
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Ethylene oxide & %%

= Performance of the Humicap sensors in repeated ETO
sterilizations depend on the concentrations used:

= 12%ETO + CO2 processes: Good durability, expected lifetime
>year. Calibration with 3...6 month interval recommended.

R HE 3 75 4k 232161 H

* 50%ETO: Reduced lifetime, expect no more than 6 month lifetime
g, AN 61 H

= 100% ETO: Not recommended. AHEF
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Hydrogen peroxide iT&MHE

= Humidity influences the VHP saturation level
i B SR SE A S VHP R T AN EE

Humidity levels have a direct correlation to temperatures at which the air
containing VHP will saturate. When saturation conditions occur, condensate,
including liquid hydrogen peroxide, will form on surfaces in the decontaminated
space

= Vaisala HUMICAP® sensor is compatible with
direct VHP exposure even at high concentrations
and hundreds of VHP cycles up to saturation.

The long term performance is very good at concentrations higher than typically Catalytic filters i fk i JE 5%
used for sterilization. However, for the applications where full saturation is
possible a Vaisala catalytic filter is recommended.

= Humicap measures VHP saturation level

The ability to measure humidity directly in mixtures of VHP and air allows the
user to follow the true saturation level of the gas mixture. Hydrogen peroxide and
water are both polar molecules that change the polymer sensor capacitance.
Because the Vaisala HUMICAP® directly measures the true VHP saturation rate
(0-100%), it can be used to control the sterilization process. Saturation level is
highly valuable information especially when wet surfaces must be avoided.
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Hydrogen peroxide it & 4LE g

Stability test: %%‘/T'—E"@Unﬁﬁ Vaisala HUMICAP at 8500 ppm H202
=VVaisala HUMICAP® stability in
H202 was tested in high

concentration saturated vapor of
8500 ppm for 43 hours at 50° C

=During the H202 exposure the
accuracy of the measurement was
checked after 0.25, 1, 23, 43 hours
to record a trend of possible drift

=At the end Chemical Purge was
performed

w5 Ja T B YDTE R T BE T 10 20 30 40 50
Time (h)

—drift at 0%RH
—drift at 75%RH I

Humidity difference %RH

T SO VR OO O R 2% T SO
P

Page 18 / 11/2010 / HMT120/130 / ©Vaisala << > | VAISALA



../../../HM/BR-putkessa/HMP155/Cashflow.xls
../../../../STRATEGY/Strkok06/TIRA/HM-roadmap&results.ppt

Hydrogen peroxi

=Vaisala HUMICAP® HMT333 humidity
transmitter was tested in three different

saturated vapors

= 1stpointin a vapor above 50% H202 + 50% H20
solution

= 2nd point in a vapor above 30% H202 + 70% H20
solution

= 3rd point in a vapor with pure water (0% H202)

=Without the effect of H202 the output would

follow the Pure water output line in the picture

= Water vapor pressure (x-axis) calculated at test
temperature (~+23° C)

= With all H202 concentrations the output of the
HMT333 was at 100%RH (£ 3%RH)

= all points are in real saturated vapor

=This confirms that the HUMICAP® sensor
measure directly the real vapor saturation
rate of H20 and H202 mixture
XAEHUMICAP®AL Bds I EH20fMH202
BESEKKREME
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= Heavier alcohols like Isopropanol

Alcohols

EL =3 .
e O .
Humicapl80R immeres in liquid IPA for 35 days => 10 e L sensor i d TE%RH)
Some efects noticable after 15 days
Chemical purge after 35 day measurement reverses the 00 4+ : : : : : : :
efects 0 8 4p
=3 o T e, Sl i G iitiinii BBl i-ib
= Ethanol £/ :
faster reaction, 100% ethanol will cause significant =S . S
effects in a few hours.
Up to 200 ppm in the gas phase is OK for continuous OSSOSO AU
use without adverse effect
The effects can be reversed within chemical purge 0
= Methanol H

Time (days)

The sensor reacts rapidly to methanol in the
environment

The sensor will not be destroyed
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« Abbott * Novartis
« Agilent + Performance Validation [see case study]
+ Alaris Medical Systems + Pfizer
+ Alpharma + Pharmaplan Valicor [see case study]
*  Amgen * PharmEng Technology
« Antigenics * (O'Neal
+ Apotex Research +  Quintiles
* Aventis Pharma * Ribozyme Pharmaceuticals
+ Baxter Healthcare * Roche Molecular
« Bayer +« Roxane Laboratories
= Ballard Medical Devices * Schering-Plough
+« B.Braun Medical *  Source MDX
« Barr Laboratories » Stryker Biotech
+ BioMerieux + UPS Pharmaceutical Storage
= Bioport Corp. + Validation Technologies Inc. [see case study]
+ Centocor i . N
= DaVita Clinical Research [see case study] %é%g%% ﬁgﬁéf
+ Edwards Life Sciences eV R P
+ EliLilly SR A F2524
« FDA =T RAEY) KR
+« Ferro Pfanstiehl Laboratories = b FEE %E—E%
* Geneva Pharmaceuticals ij’éiﬂg iﬁ?ﬁf?giﬁ
. Glaxosmithkiine CRTEE
= R HIRITAEY) FAPR SRS 91
+ Johnson & Johnson TG 25 A2
* McNeil Consumer Healthcare =N AL Sk LB G )
e Merck =R TFRAEAL
« Medtronic =H R K
=RFEAR DL
= TR S ] 24
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VU P 5t A 2
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