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About MadgeTech, Inc.

 MadgeTech, Inc. is a global company based in New England and founded on traditional
principles, customer service, quality, and trust.

 MadgeTech designs and manufactures all its data loggers at its USA headquarters facility.

 MadgeTech is dedicated to providing customers with reliable, affordable products, hassle-
free ordering, and excellent service, saving customers time and money.
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What is Ethylene-Oxide?

Ethylene Oxide (EO) is a gas widely used for
the sterilization of healthcare devices and
instruments. The process involves exposing
products to a gas mixture of EO and nitrogen
within a vacuum-filled chamber. The EO gas
acts as a surface sterilant and the vacuum
environment aids the gas to reach most
aspects of the device requiring sterilization.

C,H, O
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What Needsto be Measured?

EO gas sterilization is dependent upon four parameters:
EO gas concentration, temperature, humidity, and
exposure time.

In accordance with ANSI/AAMI/ISO 11135, it is required
by the FDA that temperature and relative humidity be
monitored at different intervals during process
validations on routine EO processed medical devices.

Periodic chamber mapping and cycle validations are
required to be performed to ensure even distribution of
temperature and humidity levels throughout the MadgeTech data loggers can aid in:

chamber. * Facilitating Parametric Release
* Product Qualification Runs
* Chamber/Cycle Validations
* Making EO cycles more efficient
A, MADGETECH
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3 MadgeTech 4
A
E] Secure Software

The MadgeTech Solution

* MadgeTech provides data logging solutions

for temperature and humidity monitoring. For a complete data logging system, the following is
required:
* These solutions are intrinsically safe and * Data loggers such as the RHTemp1000IS and
designed specifically for use in EO Temp1000IS
environments. * |FC400 and/or IFC406
* Computer
* MadgeTech data logging systems are * MadgeTech 4 Secure Software

designed to handle large numbers of data
loggers, ensuring maximum efficiency.

* Free support is provided to ensure users
feel comfortable and confident using the
MadgeTech system.
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RHTemp1000IS

Humidity and Temperature Data Logger

Rated as Intrinsically Safe by FM
Approvals for use in Class |, Division 1,
Groups A, B, C and D and non-incendive
for Class |, Division 2, groups A, B, Cand D
indoor and outdoor.

Utilizes a new thermoset-polymer
capacitive sensor that provides the
longest operating life in an ethylene-oxide
based sterilization process

Maintains resistance against various
chemical liquids and vapors like isopropyl,
benzene, toluene, formaldehydes, oils
and common cleaning agents

Temperature Sensor:

Temperature Range:

Temperature Response
Time:

Calibrated Accuracy:
Humidity Sensor:

Humidity Range:

Humidity Response Time:

Calibrated Accuracy:

Specified Accuracy
Range:

Start Modes:

Resistance Temperature Detector (RTD)
-20°C to +80°C (-4°F to +176°F)
10 Minutes (free air)

+0.5°C (0°C to 55°C)
Capacitive Digital Humidity Sensor

0 to 100% RH (non-condensing)
T =2 minutes to 63% of change

+3% RH maximum
+2% RH typical at 25°C

10% RH to 90% RH; +5°C to +55°C

Software programmable immediate start
or delay start up to 24 months in advance
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How it Measures

RHTemp1000IS

A thin = 1um plastic sheet with a
porous platinum or gold metalization
layer on each side. Water from the
environment goes into the polymer
and changes the dielectricity and thus

: DIRT, DUST & OIL
the capacitance of the sensor. When DO NOT EFFECT
used in an oscillator, the presence of =~ THESENSOR
water will change the output- | —
frequency. R

RMO T=ReC

Output is proportional to relative
humidity, rather than moisture content

POROUS PLATINUM
BMO PO =

PLATINUM LAYER

SUBSTRATE (SILICON)
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Templ000IS

Temperature Data Logger

* Rated as Intrinsically Safe by FM
Approvals for use in Class |, Division
1, Groups A, B, C and D and non-
incendive for Class I, Division 2,
groups A, B, Cand D indoor and
outdoor.

* Precision 100 ohm platinum RTD
sensing element

* External RTD for fast response time

MADGETECH
A WE BUILD DATA LOGGERS

Temperature
Sensor:

Temperature
Range:

Calibrated
Accuracy:

Start Modes:

Lethality
Equations:

Resistance Temperature
Detector (RTD)

-20°Cto +80°C

+0.5°C (0 to 50°C)

Software programmable
immediate start or delay start,
up to 2 years in advance

Sterilization Units and
Pasteurization Units are
available in software with the
click of a button
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How it Measures

Temp1000IS

e High-quality RTD temperature measurement
element.

e Uses 24-bit Az (sigma delta) ADC technology for
best-in-class accuracy.

* Specific one or two point adjustment can be
requested to improve accuracy over varying /
ranges. s
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Benefits

MADGETECH

A WE BUILD DATA LOGGERS

Simply place the logger in the docking station
to automatically establish communications

Download full memory in seconds

Multiplexer docking station allows for
programming of up to 18 loggers at a time

Small size enables it to be placed easily into
product packaging

Engraved label
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MadgeTech 4 Software

MadgeTech 4 Secure

MadgeTech 4 Secure aids in compliance with
21 CFR Part 11 requirements.

Full 1Q/0Q/PQ validation documentation e
comes included

* Quantity discounts are available .

* Don’t need 21 CFR Part 11? MadgeTech has a
standard version of this same software e
available for free.

MADGETECH
A WE BUILD DATA LOGGERS

\ | MadgeTech 4
Secure Software

Features

A teasgerec \ Maoge recy
o i

Customizable Graphs

Exporting

Data Annotation

Digital Calibration

Automatic Statistics Calculation

Graph Overlays, Data Summary, Reports
Audit Trails

Electronic Signatures

Real time wireless alarming
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Process Overview

Data Loggers are placed where they are needed

Units are placed throughout and around the pallet or load to measure stratification

Cycles are Run

No wires — completely self-sufficient. Can record through entire sterilization cycle

Data is Downloaded

After each EO cycle to validate temperature and humidity over time using MadgeTech 4 Secure

MADGETECH
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Getting Started

Communication

Simply insert the data logger into the docking station and a quick overview of device information
will appear right on the main screen.

Device ID B
= Serial No. Reading Interval
3 X00000 2 Hours
X00002 2 Hours
Connected devices ~
Search £ Search by: | No preference v | [¥ Only show claimed wireless devices ] Refresh Devices
Port DeviceID Model Serial No. Status Readings Reading Interval Start Date Battery level Signal Strength Revision  *
UsB 6 RHTemp1000IS X00000 Stopped 83 1Second  7/1/201310:222:21 AMEST () _ o000 — 31¢
USB 3 RHTemp1000IS X00002 Stopped 112 1 Second 7/1/201310:22:21 AMEST [y _ _oo00 3.1.C
Battery level
Model &
)
‘| RHTemp1000IS | »
Connected devices
RHTemp1000IS

A MADGETECH
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Starting the Data Loggers

LWL

Report Advanced

Stop Download | Reset | Manage Alarm

Rules  Log

Control Alarms

MadgeTech 4

! 900 0 =

Properties Engineering
Units

Information ‘ Wireless

Fepont

Advanied

File Database
4 7 Datasets L

Search by: | No preference

v |[Z] Only show claimed wireless devices

I Refresh Devices ‘

|y Deleted Datasets

Device ID

Model Serial No. Status Readings

Reading Interval

Start Date

Battery level Signal Strength

Revision

) Example Datasets 6

X00000 RHTemp1000IS Stopped 83

1 Second

7/1/2013 10:22:21 AM EST

=oon00

| 4 14 Reports L 3
¥ Deleted Reports

Connected devices

.\ MADGETECH

WE BUILD DATA LOGGERS

X00002 RHTemp1000IS Stopped 83

Click to highlight loggers
Click Custom Start
Program start method and reading rate

Click Start

1 Second

7/1/2013 10:22:21 AM EST

(..} Start device

Start method
@ Now

12/20/201210:33:29 AM v

*) Delay

Change Device Properties ‘
Reading interval: |5 Seconds v

5.0A

—=co0000

Log time

Days: 1

Hours: 6

Minutes: 20

Seconds: 20
WARNING

The device you are using contains 2 battery.

Refer to the datasheet product manual or quick start
guide for proper usage and handiing, or call the
phone number below.

Specific warranty and remedy limitations apply to this
product.

Call (603) 456-2011 for details.

[ start | I Cancel
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Refresh Devices

Search £ Search by: | No preference v [¥ Only show claimed wireless devices
Device ID Model Serial No. Last Calibration Start Date Status Readings Reading Interval Progress Battery level
6 RHTemp10001S X00000 05/24/2013 7/1/2013 10:22:21 AM EST Stopped 83 5 Seconds A
3 RHTemp10001S X00002 07/10/2013 7/1/2013 10:22:21 AM EST Stopped 83 5 Seconds
. ] .
Connected devices
R Search by: | No preference ~ | [¥] Only show claimed wireless devices Refresh Devices
Device ID Model Serial No. Last Calibration Start Date Status Readings Reading Interval Progress Battery level
6 RHTemp10001S X00000 05/24/2013 7/1/2013 10:22:21 AM EST Downloading - 75% 83 5 Seconds - - A
3 RHTemp10001S X00002 07/10/2013 7/1/2013 10:22:21 AM EST Downloading - 75% 83 5 Seconds 2 -
. i A >
C ted devi
onnectes evices ¢ Advanced
T :
<y

MADGETECH
A WE BUILD DATA LOGGERS

1. Highlight the Devices and Click Stop
2. Click Download

tart

© Real Time Start
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Channels

Data Sets

Data Handling and File Database B Termpenatuse
[¥] Humidity

N92755

) Temperature

v Humidity

N92759

Temperature
¥ Deleted Datasets DevicelD Model Serial No. Last Calibration Readings Start Date Download Time Reading ntd| 7] Humidity
Eample Detazets 6 RofTemg 10005 X000 o503 @ 717201310222 AMEST 77172013 103413 AM EST § Second]
@ BiRepots 3 RofTemp 10005 ) oo w /2013102231 AMEST 7172013 102502 A EST ssendl 7] NOAS67

¥ Deleted Reports

Temperature
[¥] Humidity
[v] N93523

[¥] Temperature

File Database ~ 1
4 |7 Datasets
|y Deleted Datasets
) Example Datasets
4 | | RHTemp1000IS EtO Test 1
. AsFound

4 || RHTemp1000IS EtO Test 2

) AsFound
) MadgeTech E
(EdReports! 1
W Deleted Repors ma e - o e e 4
8/5/2013 1:3001 PM
Data from multiple devices can be dragged into a single composite
graph. Displayed channels can be controlled via the Channels column.

A WE BUILD DATA LOGGERS

All downloaded data is automatically
saved to the Datasets folder. A graph will
automatically be generated from the
downloaded data.

The software is designed with a
built-in database for automatic
storage of downloaded files.

The look and feel is organized in
comparison to standard email
programs to aid in user friendliness
and ease of use.

— Original records for all downloaded
data are automatically saved to the
Datasets Folder.

— Compiled and edited data is saved
in the Reports Folder.
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MaT7631

N97631

£
&
g Date e Delt Temperature (*C) Gage Pressure (psi)
E G:00:00 PM -0:00:00:00 200 11.012
E 6:15:00 PM 19.2 11.010
E 6:30:00 PM 18.5 11.014
\ 6:45:00 PM 18.0 11.008
‘ 7:00:00 PM 176 11.004
T:15:00 PM +0:01:15:00 171 11.002
7:30:00 PM +0:01:30:00 16.5 11.006
7:45:00 PM +0:01:45:00 159 11.016
8:00:00 PM 154 11.028
8:15:00 PM 148 11.040
8:30:00 PM 14.2 11,058
8:45:00 PM 138 11.072
. . . . 1/18/2015 9:00:00 PM +0:03:00:00 13.2 11.082
1/18/2013 9:15:00 PM +0:03:15:00 128 11,092
G ra p h’ G rld’ a nd StatISt I CS VI eW 1/18/2013 9:30:00 PM +0:03:30:00 125 11.102
1/16/2013 9:45:00 PM 121 11114
1/18/2013 10:00:00 PM 11.8 11124
1/18/2013 10:15:00 PM 114 11132
1/18/2013 10:30:00 PM 111 11,144
1/18/2013 10:45:00 PM 10.9 11,156
1/18/2013 11:00:00 PM +0:05:00:00 10.6 11.166
alfet S = 3l il A 4 ne hickness |2 W ¥ \ 7 AddAnnotation 1/18/2013 11:15:00 PM +0:05:15:00 10.4 11,178
A;\ LJpe 4 P J »] 2l Ew L «/; % N ""'C"“’"' & w ® :2 g Unit | °C " > E" 1/18/2013 11:30:00 PM 10.2 11,184
Generate | Select Box Horzontal Vertical Fitto Set Lock Vertical Enable  Manage Axis Timeslice Generate | Generate | Add/Remove Device  Manage Math Remove ) 2 Report  Export To
Zoom Zoom  Zoom View | Scale Scale Autoscroll  Positions - ‘lltknmnl Color = Properties  Channels  Channel Channel Grouping * | Properties el = 1;’18-”2013 11:45:00 pM 10.0 11.190
= A e 1/19/2013 12:00:00 AM 98 11196
5 Welhead 1+ X 1/19/2013 12:15:00 AM 9.7 11.202
15 . 1/19/2012 12:30:00 AM 9.5 11.206
1/19/2013 12:45:00 AM +0:06:45:00 9.4 11.218
E 2 1/19/2013 1:00:00 AM +0:07:00:00 9.2 11.220
103 1/19/2013 1:15:00 AM +0:07:15:00 91 11.222
g 1/19/2013 1:30:00 AM +0:07:30:00 8.9 11.224
*3 E 1/19/2013 1:45:00 AM 8.8 11.226
14 1/19/2013 2:00:00 AM 8.7 11.238
- 1/19/2013 2:15:00 AM 8.6 11.240
53 1/19/2013 2:30:00 AM +0:08:30:00 8.4 11.256
B 1/19/2013 2:45:00 AM +0:08:45:00 8.2 11.262
3 1/19/2013 3:00:00 AM +0:08:00:00 81 11.258
1/19/2013 3:15:00 AM +0:09:15:00 8.0 11.260
1=\ S PULTPE] 3:30:00 AM +0:09:30:00 79 11.270
#-1 Manage statistics for N85850 RHTemp - - o ceom = :g? ggg 3? ﬂ;;é
Current Statistics Options +0:10:15:00 7.6 11.284
oG +0:10:30:00 74 11.204
10 l A § Ao e = +0:10:45:00 74 11.298 )
ks Minimum Average
Change per Second .
"’ Average Oena?Fx:’sULast) Grld
n: Duration Delta (Min/Max) E
Duration
o || | Standard Deviation
Gain -
; Loss
- ; ; : - T . Maximum
/I)AM 1:46:40 PM 5%3:20 M 9:2000 PM Mean Kinetic Tempem(me
;%\3 lr"lgs/i;ll l/'ngl.(Z%U l/i‘)ls/alz N‘kdldn =
OK Cancel |
Graph =
Close \
Statistics

MADGETECH
A WE BUILD DATA LOGGERS

6 Warner Road, Warner NH 03278 ¢ P: (603) 456.2011 F: (603) 456.2012



DEIEWALEWATS

Customizable Interface

iTd (e =G |
File Device | Report vanced -
t " " i . D ot
o [ e
wtaal g Devce hath emore ®
zaom o Alasaon posiions T . Plapetes Chanels Channel Channel Grouping « -
PRET—
¥ Deeted Dtesets
Eample Datases
4y Regorts 7 D‘ = m————
§ Deered Repors : DEE
5 )| .
& — e |
- e il MadgeTech 4 o
32640 PM 3:43:20 PV 40000 PM 416:40 P file Devce | Report [ Advehiced "
283/ B3 B3 nBR0N3 &
o L AN >
E acon o T AT 0 Q B &R, > | o W
202038220 M- Geneuste | see A - Devie  ath Remo Report_ExportTo
7 10117 A Eemp 122013 40202 BME X Properties Channels Channel Channel Grouping * | Properties  Eacel~
oz P10117 P0118 10118 P10137 PI0138 P 5 aph 0 nannels & Read) Report 5
{ATapREa et e Jiroe Zoe, [t Temperalue (*F) Humidity (% &) Tempersture ('F) Temperature (*f] Temperature (*) Humiddy (% RH) Temperatu S
9 Humidity = | vson 32241 M 5402 80 File Datsbese Rl ) Re{Temp 11/22/2013 822:02 PM* X T N
- 72y ) 83 4 et . Ty iy ey m
14 P10118 123/, - B Date Time Deta - o « o
et = = B P ~ Tamprsie ) Hamidty (4840 Tepesst ()
@ Temperature F1a3r00 s 56 s Duiss ———l 2 oM +901130 -
- w ———— 75330
7 Humidty e 75218 524 S — =
/23203 1520 4 B Regorts A 2 oy
& P10137 72372013 752 522 § Delesed Repors 1204 13
77232013 o ~
! Tempersture 17232013 +0011525 15222 531 60 . 25
R 1/ “0013545 m I A z - 5
i3 iy -} 7530m3 37537 PM. 40011556 75168 27 e \ - Fo2 Z22 iz
" e 4 75222
P Searchby: o prefeence chow claimed wireless deices P s =
DeviceD Model Proge Readings__ Resdnglotervsl | StonTime e Zone LatSated | BateryLevel | Last Cabbration_ SignalSteng = -,
RifTemp ReTemplontis 1 TSeconds 07372013 20000 PMEST 7] - 2
RHTemp. RHTemplOC 137 1 Minute. 7/23/2013 214:37 PM EST < P1o117 = = 75006 528
Ritemp  dTamponos LMmde 7237003 21256 PMEST L m— & 2
RHTemp  RAT IMaste 723 26 PM ST = A < LS
RHTemp RHTempl000i5 I Minate  7/23/2013 20041 PM EST - oA = 15002 520
MultiChannel  -Temploatis 0 Seconds 0133452 1 5T = usm - |4 prous A 2
= 75080
3 @ Tempersture 3
9 Notifcations 8 Homiddy \ 3 s 0
& P10137 . 5006
T T T T T
(@ Tempersture 22000 PM 25320 PM 3.26:40 PN 40000 PM 43320 M 74952 531
L t 1 7232013 2723203 7232013 203 232013 73773 +001201 E
ayou , . = ogm e ; :
£ Semchboy: Nopreference + 12 Onlyshow chimed vircle: deices Retresh Devices
Deiced el No. Progress Readings _ Resding nteral StatTime  TimeZone Lo Saned Battey Leve
. .« . RiTemp. [ 16383 TSeconds 92 T =
To increase efficiency, MadgeTech allows users to iy Mot
’ P53 Rlemp  Reflempios 10 Stoppes 1t LMute  728/003 2L2SGPM ST E
FOOGA  ReTemp  ReTemplO00S  PIOLZ Stopped 13 houte 772372013 21126 PMEST
. . PG5S RHTemp o138 Stopped 135 23/2013 20041 PM EST T
customize the layout of the screen interface to S R : Ll
Comnected devces
0 atiications | | 127222013 34308 .

better suit their needs.
Layout 2

5 Ti
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Timeslice

* The Timeslice feature enables
users to view statistics for user-
selectable sections of data.

Statistics report will update and
recalculate based on the
Timeslice selection.

Enable Timeslice
Start | 3/6/2013 9:00:00 AM

[+] 2 setect an

End | 4 March 2013
M su Mo Tu we Th
Y5 = = 7 5 & 2
wrne 3 4 s[E]7
10 11 12 13 14
- 17 18 19 20 21
o #2526 27 5
311 2 3 4 5
»
[JToday: 8/5/2013
“ x

.\ MADGETECH

WE BUILD DATA LOGGERS

De
Pro

Start Date
7/1/201310:2221 AMEST
77172013 10:2221 AMEST

perties

- 0 8
Repart
Popene

vice  Manage Math Remove
rties  Chann

Bxport To
hannel Channel Grouping = -

Channels & Readin Report Option

-3
Refresh Devices

Downioad Time
7/1/2013 10:34:13 AM EST
7772013102502 A EST

Reading Interval
5 Seconds
5 Seconds

LAY MadgeTech 4
R | Ocvice | Report | Advanced
-, - q [} 5 - 1 £
AN S IE * N A [ | M Line Thickness 1 g
| 8 N 0 Q M @B &
Generate  Select Box Horzontal Vertical Fit to Set  Lock Vertical Manag Timeshce 2 Generate
Zoom  Zoom  Zoom View  Scale ale P : A Background Color =
aph a Tab
|l Fie Database AR Connected devices
4 [3Datasets P Searchby: Nopreference = ¥ Only show claimed wirdless devices
¥ Deleted Datasets fte D Model Serial No. Last Calibration Readings
Example Datazets 6 RTemp 1000 X00000 0572472013 &
4 |4 Reports 3 Ri{Temp 1000 X00002 0771022013 8
¥ Deleted Repog
Connected devices. [
b Bl <\ X00002 RHTemp® X
Channels. -3 o
7 N93530 - 364
¥ Temperature 3
7 Humidity ' 3

T v T T T T T T T T =
40000 PM 11:33:20 PM 7:06:40 AM 24090 PM 101320 PM 5:46:40 AM 1:20:00 PM 85320 PM
27872013 22002013 2232013 27252013 221003 322003 37472013 3/6/2013

-0500 0590 0500 -05:00 0500 0500 0500

0 Notifications

8/5/20131:3001 PM
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Math Channels

J WL T ————— MadgeTech 4

& & 0 @ @ @@, o YWY

Generate | Generste | Add/Remove | Device  Manage Math Remove Report  Bxport To
els  Channel Properties  Excel

Properties  Chann 1 Ch

tions

* Minimize analysis time by using

l?N93530 = Math Channels Math Channels Math Channels  Math Chan [l Serial  Channel Point Count wm  Minimum Average  Duration  Standard Deviation  +

Dite o Time Zone s erage Channel (*C) Average Channel (%RH) Delta Channel (:C) Delta Chan

7] Temperature N93520 Temperature 13 2539°C  2449°C  2504°C 030000  030106°C =
21972013 S1500AM  -0500 811 24 058 -
a anneis. d anneils 9] Humidity 2192013 S3000AM 0500 808 24 055 NO35 Humidity 13 20%RH  267%RH 269%RH 030000 008635 %RH |
— 2192013 S4500AM 0500 812 25 059 = . . = o . =
. . . 7] N92755 271972013 GOMOAM 0500 S s 050 NO2755  Temperature 13 254°C  246°C  251°C 030000  02627°C
IS a too | fo r d IS p I ayl N g d ata as a 9] Temperature i;llg/igg SA00AM 'gzg 317): g-; gﬂg‘; N92755 Humidity 13 95%RH 285%RH 20%RH 030000 02371 %RH
/ 304 E ; !
9] Humidity 21972013 6454 -0500 930 207 065 N92759 Temperature 14 253°C 246°C  250°C 031500  02433°C
H 3 211972013 05:00 954 208 066 N .
Ca | C u | at | O n Of Ot h e r C h a n n e I S . 71 N92759 Ino/03 500 o1 28 258 NSO Humidity 14 3B5%RH  205%RH 208%RH 031500 103 %RH
I & Temperature 219/2013 -0500 999 29 071 NO4567_ Temperature 14 256°C 248°C  253°C_ 031500 02553°C
£l 219203 74500aM 0500 1019 299 068 - = = o
9] Humidity 2/19/2013  BOD00AM  -05.00 1038 298 0.68 __} Manage math channels for X00000 RHTemp1000IS M i e
. . - ' 21972013 B1S00AM 0500 1054 29 067 it Charp T —
| N94s67 2192013 83000AM 0500 1069 29 064 o
° Ca n be U Se d tO d I S p | ay pO I nt_ by_ 2/19/2013  8ASODAM 0500 1075 209 059 ‘ Average Channel The average value of the selected channels
7] Temperature 219/2013 90000 AM 0500 1056 207 057 Delta Channel
. . Snnnm> _atcan as e e w7 o Standard Deviation Chennel  Channels to use in this math channel
4] Hurnid . i Max Channel
point calculations based on two L s e oss0
v 771 X00000 RHTempl000IS* X Average Channel 7| Temperature =

Delta Channel

or more reading channels. St iy

) Humidity Max Channel N92755
Min Channel

7| N93541 90 4] Temperature E 60

] Humidity

9] Temperature

* Rather than having to analyze

5

|_Select like channels || Clear All

each dataset individually, use | Al o
Math Channels to consolidate Lol ' !'
the view to only the minimum, | e ] )
maximum, and average readings e = % o
* Appears as a separate channel in B e o ee——————— il
graphical, tabular, and statistic — s s e ‘m

reports
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NIST Certificate -

Certificate Information: Device Information:
Certificate Number: C-13-04-16-019 Device Name: RHTemp2000
Calibration Technician: S Perez Device ID: RHTemp
Calibration Date: 2013-04-26 Serial Number: P05758
Next Calibration Due: 2014-04-26 Model Description: Temperature and Humidity Recorder
Condition As Received: New
Condition As Left: New
* C e rt | fl Cate h ea d er d IS p | ayS d eta | | S MadgeTech, Inc. certifies that the instrument identified below has been calibrated using calibration standards that are traceable to the National Institute of
Standards and Technology(NIST). This certificate is and may not be except in full, without prior written approval of MadgeTech, Inc.
specific to the calibration being
performed and the DUT information
.
such as Device ID and Model. :
RHTemp2000 -Temperature Channel- Serial Number: P05758
The Temperature channel of the device under test (DUT) was calibrated i direct comparison to the reference equipment listed on the last page of this calibration
certificate.

* Calibration section lists device e
specifications and calibration results. g e

Resolution: 0.1

Channel 1 - All data is in degrees Celsius (+°C)

. . Poi Standard DUT Ui cted Device Ei Alle ble Device Limits DUT Ce ted Device Ei
*  As Found and As Left data is displayed e W ESEN, wpsgen  wmeer

1 25 249 -0.1 24510255 25 0

side by side for quick and e asy el ComctonVaues _ Appd Corrcton Values
identification

Offset: 0 -0.1

* Issued By and Approved By signatures
stand up to auditor scrutiny

Issued By: Date: 2013-04-26

* Calibration Reference Equipment el B ——
information is always listed. Full
calibration certificates are available

u o n re u e St Calibrati i Serial No Certificate No Last Cal Date Next Cal Due
p q * Rotronic HygroClip IC1 Thermo-Hygrometer 50398004/47197004 2012.11107 2012-10-11 2013-10-11
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The EtO Effect S

All RH sensors are affected by Ethylene Oxide.

Over time, particles can become embedded EtO Error Curve
in the sensor substrate, which can cause a

drift in the calibration.

When using resistive or capacitive RH sensors
in an EtO environment, additional error will
be created by the reactive effects of the
compound.

The chart indicates the typical error induced
in a capacitive sensor by prolonged exposure
to EtO. Error for resistive sensors tends to be
non-linear.

EtO sterilization is primarily concerned with
accuracy <40-85% range, where error is
typically >5%

MADGETECH

6 Warner Road, Warner NH 03278 ¢ P: (603) 456.2011 F: (603) 456.2012




Maintenance

To combat the effects of Ethylene Oxide

To combat the detrimental effects of EtO on the RH sensors, it is highly recommend that a standard maintenance
protocol is implemented. MadgeTech can assist clients in developing maintenance procedures based on their specific
usage of the devices as well as in-house capability.

MadgeTech Recommends - Daily or Weekly

Reconditioning

* The negative impact of the EtO on the RH sensor can be lessened by letting the units sit for a few days (1-2) after
exposure, bringing the sensor back to a more “calibrated state.”

* This can be accelerated in a higher temperature, drier environment: 55C, 35%RH for 24 hours

* This is referred to as “reconditioning” the sensor. A reconditioning procedure should be implemented after each EtO
cycle to ensure best performance out of the sensor.

Tolerance Verification
e Calibration or verification in a controlled environment with NIST traceable reference equipment
* Temperature & Humidity Chamber
* Incubator
* Saturated Salt Solution
* Comparison against another data logger standard, such as a logger that has not been exposed to EtO
* Software report
* Display minimum and maximum values
* Verify that all are within % to standard
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MadgeTech E£O Servicing

To combat the effects of Ethylene Oxide

A%’% CERTIFICATE OF CALIBRATION
* To successfully utilize data loggers for monitoring EtO processes, it is S e S i :,g‘m

imperative to routinely verify accuracy through periodic calibration . S ——
checks and servicing.

logy (1
r written approval of MadgeTech, Inc..

he device under test (DUT) was calibrated in direct comparison to the reference equipment listed on
n certificate.

Published Device Specifications

* |tisrecommended to start at a 6 month interval and only to extend s

the duration between checks after a history of stability is — T aa
) Channel 1 - Units of *C
established. G~ B s s o T ) IR
R+ B - S+ S

Initial Correction Values Applied Correction Values
1

* MadgeTech offers professional calibration services for all MadgeTech - " i
data loggers. Traceable to NIST for temperature, humidity, pressure, e
voltage, and current. Standard servicing plans for EtO processing

include:

m the highest quality components. The unit has been designed to remain within its specifications

th of in-tolerance service can be affected by low battery vol

‘ -es. For those users with critical performance or validation reqy
~ ! calibrated at regular periodic intervals.

[} Certificate # Last Callbration Date _ Next Callbration Due
1626 _130516-KBOL 2013-05-06 2013-05-06

* Free device evaluation

STA LOGGEN  or to arrange factory callbration or other service for this product, contact MadgeTech, inc.
d dicectly to MadgeTech, Inc. wil require a Return Merchandise Authorization (RMA)

e As Found data collection

Date: 2013-05-30

2z Date: 2013.05-30

* RH sensor replacement
* 0O-Ring replacement

* Battery replacement
* Calibration and adjustment at standard or custom points
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MadgeTech E£O Servicing

Calibration Test Equipment

Test Equipment Test and Reference Equipment Subject to:
* (2) PGC Temperature and Humidity Stability Chambers * Annual Calibration

* Various Circulating Baths * Annual Validation

* Pressure Calibrator * Annual Mapping

Reference Equipment
* Rotronic hygrometers
* Accuracy of:
* +1%RH, 0-90%RH Service & Calibration
* 10.3°C, 0-80°C (special temperature
accuracy of 0.05°C @ 25.0°C)

* Fluke Calibration 1502A Thermometer Readouts
* Accuracy of:
* +0.030°C, -80.00 to +300.00°C

* Mensor CPC 6000 Pressure Calibrator
* Accuracy of:
e +0.05PSI
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MadgeTech Customer Support

We are here for you

MadgeTech data loggers come with a one year manufacturers warranty.

Free support available for the lifetime of the product

Contact Information:
Phone: 603-456-2011
Fax: 603-456-2012
Email: info@madgetech.com
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