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Sterilized Nonwoven Sheet Wiper
for Clean Environment
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Description

KM-6509 made of Polyester and Cellulose by high pressure water
jet is excellent in hydrophile property and absorbs liquid well.
Even the cleaning on the rough surface is lint-free and it is a non-
woven wiper that is excellent in contamination control.

KM-6509 sterilized with Gamma Ray is safe from Bacteria and
Virus.

Feature

e Long time storage easiness with Gamma Ray sterilization
e High absorbency compared to light weight, thin thickness

e High absorption rate, quick absorption speed

e As Eco-friendly products, toxic gas generation control when
incineration

e High absorption force compared to polyester & micro-denier

fabric

e A solid structure, excellent durability of abrasion and resistant
to physical shock and friction

Application

e Cleanroom, parts of assembly Line, equipment and floor
for Cleaning

e Pre-cleaning of process equipment and parts for equipment

e Various equipment, an external surface of facilities and frame
cleaning

e Access floor cleaning, parts, equipment and surface cleaning
in Cleanroom

Product Environment

o Clean wipers produced in cleanroom
e Customers quality satisfaction through continuous cleanroom
management

@ Strict quality control based on ISO 9001:2008 quality standard

o Sterilization with Gamma Ray(cobalt-60) removes bacteria
and virus

o Manages the Dosimetry range as 20~40kGy

KM

Name Description Packaging

KM-6509 9" x 9" 10sh/10 I .bags/8 O.bags/box
Office 348-1 Bocheri Miyang Anseong Gyeonggi Tel 031-678-8800 Fax 031-678-8899
Factoryl 269-2 Gyereuk Miyang Anseong Gyeonggi Tel 031-678-8900 Fax 031-678-8960
Factory2 306-3 Gusuri Miyang Anseong Gyeonggi Tel 031-678-3400 Fax 031-678-3499
Factory3 516-5 Jujinri Pyrongchan Gangwon Tel 033-333-6660 Fax 033-332-9287

www. kmbiz.com
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KM Sterilized Nonwoven Wiper

Property Unit SPEC Value Test Method Remarks
Material - - - Polyester + Cellulose Polyeter 45% + Cellulose 55%

MD

Length Mm 23010 230.6 JIS L 1096 8.3 -
D

g/sh 37104 3.84 -

Weight JIS L 1096 8.4
g/m’ 707 72.28 -
Thickness um 340+20 35222 JIS L 1096 8.5 -

Horizontal Time to

. sec/6@ <4 1.36 IEST-RP-CC004.2 7.2 -
Sorption
ml/m’* >300 349.06 -
Absorbency [EST-RP-CC004.2 7.1
ml/g 243 482 -
Dust Sport Method
NVR Grade >B A IEST-RP-CC004.3 7.1.2
Grade: A > B > C
Liquid Particle_ Orbital Shake
LPC >0.5um, ea/ar <5.67 x 103 341 x 103 IEST-RP-CC004.3 6.1.3 )
Particle Channel_ 0.5~20um
Fiber >100um, ea/m <30 1.67 [EST-RP-CC004.3 6.2.2.2 -

KM is the Only Clean Products company to be ISO 9001:2008, 14001:2004, 13485:2003, and OHSAS 18001:2007 registered.

KM Corp. www. kmbiz.com
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The Validation of packaging and shelf life for

Gamma sterilization

Summary of Result
* Product information

Product group Sterilized Non-Woven Wiper

Picture

Product Name Sterilized Non-Woven Wiper

Model Name KM-6612L
Lot No HH-20, HH-14, HH-04
Package material LDPE
* Summary of Result
Result
. Accelerated test after
Test item Standard o . Gy rmadheon
criterion Unit Control
No aging 12M 24M
ASTM Over 80%
Seal peel test F88 of Control N/ 15mm 10.82 11.64 11.34 8.93
Dye penetration ASTM
test F1929 OK - OK OK OK OK
ASTM Over 80% 2
Burst test F1140 of Control kgf/cm 0.1559 0.1513 0.1445 0.1467
. ISO . . . .
Sterility test 11737-2 Negative - N/A Negative | Negative | Negative
Estimation by stage of validity period OK OK OK OK
N/A = Not applied M= months
* Conclusion
Conclusion(Validation of packages) Result
It has been decided that the established validity period can be applied

because no meaningful difference has been found in the packing material OK
that passed through accelerated aging test after Gamma Irradiation 2yt (24months)
according to ASTM and ISO.
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1. Introduction

Gamma sterilization can be available for sealing package material. Depending on packing material,
there may be property change or functional loss. So it is required to assess package material according
to the procedures of ISO, ASTM, etc.

This report is the data certifying the validity period established by SOYAGREENTEC Co.,Ltd after
testing the safety of the package material. Therefore it is not permitted for the data to be disclosed to or

copied by a third party for its own commercial purpose.

2. Objective

This test is to confirm the validity period of 2 years (24months) by comparing the property state
and package state of the products and package material before and after accelerated aging test at a
certain temperature according to related specs of ISO11607 and ASTM as well as the guideline of KFDA

for the validity period and safety estimation of medical equipment.

3. Test Scope

This report will be applied to confirm the safety of package material by international standard tests
with Gamma Test facility of SOYAGREENTEC for its sterilized and non-sterilized products. Samples
were randomly chosen and provided by the client company. And this test result does not guarantee the

safety of the products in all environments.

If there is any change in package material or production process, this report must be altered
accordingly. Besides, it is highly important to make sure of the physical property and sterility state of

the products as well as real-time packing state in accordance with the relevant standards.
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Gamma sterilization
4. Personnel & responsibilities
Class Person Facilities/Title Related Field
Visual inspection
Lee, Sang so
Peel strength test
SOYAGREENTEC Co., Ltd.
Researcher = Dye penetration test
/Validation Team
: Burst test
2013.01. 23.
Sterility test
Park, Jae Jeong
, M SOYAGREENTEC Co., Ltd.
Reviewed By |—~ g
/Validation Team
2013..01. 23.
Lee, Kyou young
A " SOYAGREENTEC Co., Ltd. Final % o
PProv: inal re approv
: JQ.M.R. port app
2013. 01. 23.
Reviewed By KM CORPORATION supervision institution
i “Testing and Research”
Approved By KM CORPdRA'I‘ION supervision institution
3 “Testing and Research”




Report No. : SLT-1214-01

The Validation of packaging and shelf life for

Gamma sterilization

HEaW ZEO HZ(Product & Package Information)

(1) XIS (Product)

= E? 20l Device Grade
(Product Group) (Sterilized Wiper)
= 27 == 20l

(Product Name)

(Sterilized Non-Woven Wiper)

8 o

(Model Name)

KM-6612L

Class II(FDA)

NEHS
(Lot No.)

HH-20, HH-14, HH-04

Raw materials or ingredients

Polyester 55% + Cellulose 45%

S|
(Size)

9 inch x 9 inch

AR
(Picture)

Remark

(2) ZZ&(Package)

Toos it 3 7l Remark
(Composition) (Packaging material) (Unit : mm)
1t Packaging LOW-DENSI%'EDPI%I)‘YETHYLENE 255(W), 290(L), 5(H) ? 3(?01;]}1;2}):1).
20 Packaging LOW-DENSIglfI?IEISYETHYLENE 320(W), 360(L), 35(1) ? ggol;r_lggzer).
31 Packaging LOW'DENSIggl%L)YETHYLENE 345(W), 370(L), 35(H) (ngol;grg}’ﬁ
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6. Sterilization method of product

According to the loading pattern planned in advance, products are loaded in totes by the
operation team. In the totes, the products of the clients must be loaded in consecutively and must
not be mingled with other products. Dosimeter has to be attached at ordinary supervisory point of
the initial, mid, and final part in the series of totes. Before loading, attach Gamma Indicator on the

exterior of equipment.

The totes in which products are loaded must be controlled separately from other products under
survey, and must be controlled by the operator per cycle. All changes that may affect the absorption
dose of the product in process such as variables of process, emergency stop of facility, source down,

etc) must be recorded for preservation.

When the planned processing cycle is finished, collect Dosimeters attached to products so as to be
read by Quality Control Team.

If survey has been made within required absorption dose range (25kGy ~ 40kGy) (that is, the
minimum dose (sterility dose) of the tote to which the Dosimeter of the lowest value was attached is
more than 25kGy, and the maximum absorption dose of the tote to which the Dosimeter of the
maximum value was attached is not exceeding 40kGy), the process has been conducted successfully,

and the product test process is finished.

The maximum absorption dose exceeds 40kGy, and the products loaded in the container must be

treated as a failed process. So they must be treated according to the request of the client.

If the minimum absorption dose does not exceed 25kGy, it has to be treated as a failed process, and
additional steps must be taken through the conference between managers of quality control team
and operation team and the approval of the quality management representative. The additional steps
must be treated by adjusting the process parameter within the range of required dose 25kGy and
maximum absorption dose 40kGy. Here, the contents of additional steps must be recorded. The
range of dose between 25~40kGy is wide, and additional survey is possible within the range not
exceeding maximum absorption dose. In this case, as the additional steps are determined and
conducted immediately after reading the dose (3~5 minutes), microbiological influence or product

degradation by divided survey has been excluded from the estimation.
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7. Protocol
(1) Test Plan

Finished product / Packing
(Date : 2012.10. 24.)

v

Gamma Irradiation
(2012.10.25. ~ 2012.10.27.)

l

Accelerated aging test : 24months
Period : 65 day
(2012.10.29. ~2013. 01. 02.)

v v v
Aging for Aging for Aging for
Control Shelf life Test Shelf life Test Shelf life Test
[ No aging ] [ 12 months ] [ 24 months ]

(2012.10.29.) (2012.10.29.) (2012.12.01.)

(2013.01.02.)

l A\ 4 v

A A,B A,B

l

A,B

Test Contents Estimation

A 4

Test report on validity term
2years(24months)

A : Visual inspection, Peel strength test
Dye penetration test, Burst test

B : Sterility test
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(2) Test Period

Test item Test Period Remark
Total Period 2012.10. 29. - 2013. 01. 17. -
40kGy Gamma irradiation 2012. 10. 25. - 2012. 10. 27. -
Accelerating aging test 2012. 10. 29. - 2013. 01. 02. Aging for
24months

1 2012.10.29.-11.13. -

Visual inspection

Peel strength test 2 2012.10.29. - 11.13. -

Dye penetration test

Burst test 3 2012.12.03. - 12. 18. -

Sterility test

4 2013.01.02. - 01.17. -

1: Control group
2 : After 40kGy Gamma irradiation (No aging Test)
3: After 40kGy Gamma irradiation (Aging for 12months)

4 . After 40kGy Gamma irradiation (Aging for 24months)
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(3) Sample

Storage condition

Temperature

Time

Product picture

(23+2)C

Over 40 hours

before test

AR

‘ﬂv (\..!",‘“.K\ v

(4) Test standard & Sample preparation

Test Type Criteria Sampling Model / Std QIEEIX)IW
Visual inspection . .
(packing) ISO 11607 | 10ea per test point.(packaging)
Sealed
Gamma irradiation after checking pafg(&)lglng
Gamma irradiation ISO 11137 | sectional quantity. 40kGy(Based (120ea) 156
on maximum dose) . ,+
Finished
All | ) product
samples except control group (36€a)
‘:Cicrfliied F%ﬁ%? Prepare 90 samples (where
§ing 40kGy test is performed)
ASTM 10ea per test point. Sealed
Peel strength test F88 Cut to 15mm width. packaging 40
. ASTM . Sealed
Dye penetration test F1929 10ea per test point. packaging 40
ASTM . Sealed
Burst test F1140 10ea per test point. packaging 40
- 1SO Product 12ea per Accelerated test | Finished
Sterility test 11737-1,2 | point. product 36

*The quantity includes spare samples as well.
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(5) Method & Procedure

1 Visual inspection

Single out poor package to reduce error rate; make sure of the packing
Purpose
process when error rate is high.

Sample preparation Prepare 10 samples randomly chosen.

Inspection stand
Test system

Magnifying glass

Inspect samples with a magnifying glass based on ISO11607 and mark
Procedure

poor samples.
Acceptance criteria OK - If the sample is not poor.
2 Gamma irradiation test

As Gamma sterility is applied to products, conduct test for samples with
Purpose

maximum dose which is expected to greatly affect the samples.

) Finished products : 36ea
Sample preparation )
Sealed package material : 90ea

JS-10000 Gamma irradiation
Test system .
Dosimetry system (Measure absorbed dose)

Put a sample box in tote for sterility [Tote: size
Test Procedure (825mm*540mm*1500mm)] and attach Dosimeter to the position of

maximum absorption dose to make sure of the dose.

Acceptance criteria The range within +10% of ISO11137 is OK.
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3 Accelerated aging test

The test is to give extreme conditions to the finished products and sealed
Purpose package which have passed Gamma Irradiation test with maximum
absorption dose for the established valid period.

Sample preparation Prepare the planned quantity of products (finished products and sealed

package) after having passed maximum absorption dose test.

Test system Constant humidity & temperature chamber

Procedure

The prescriptions of AAMI TIR17 and ASTM F 1980-07 as in the following are to calculate real-time
equivalent (RTE) validity period on the basis of accelerated aging temperature (Taa) and accelerated aging
time (AAT), and this test has applied the specification.

AAT = 730days/AAF AAT : Accelerated aging time

AAF= QqqTaa1r0/"° AAF : Accelerated aging factor
Qo= 2.0 0r 1.8 Taa : Accelerated aging temperature

Trt: Real-time temperature or ambient temperature. Normally the recommended storage
temperature for the product is 20~25C. In this test, the temperature was decided at 25°C according
to the condition proposed by the applicant.
Q10: Aging quotient depending on the rise or fall of aging temperature by 10C
Most industrial standard prescribes Q10=2.0, and this test has been conducted at 2.0 according to
the condition proposed by the applicant.
- If the package material is high polymer system, accelerated aging temperature not exceeding 60 C
is generally recommended, but in this test, 60+2C has been used according to the condition
proposed by the applicant.
- As the valid period of the product is 2 years (24 months), the accelerated aging time is calculated
as in the following :
AAF = 2,092 = (2 0)3® = 11.314
AAT = 730days / 11.314 = 64.52days = 65days(Accelerated aging time)
= 730 days (Real-time equivalent = 24months)
That is, if the accelerated aging time is longer than 65days under the 60+2C condition, the real-

time equivalent validity period is over 2years. So in this test, the accelerated aging time is decided to be

over 65days (real-time 2years) under the same temperature condition.

Acceptance criteria OK - If there is no change in the package material.
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Seal peel test for packaging

Purpose

Area of the thermal adhesive strength of the suture materials is

measured.

Sample preparation

Prepare samples per section that have passed the control group and
accelerated aging test.

Sample : Cut to 15mm width.

Test system

Multi-tester, Push-pull gauge

Vernier Calipers

Procedure

According to ASTM F88-07a(Technique B : Supported 90°[by Hand]),

Eack tail of the specimen is secured in opposing
grips and the seal remains hand-supported at a
90° perpendicular angle to the tails while the
test is being conducted. Separate a grip at a rate

of 200mm/min. Record the maximum seal

force. L muirest _J

Acceptance criteria

Should be maintain more than 80% of the average value of maximum

seal force of the control group.
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5 Dye penetration test
This test method defines materials and a procedure that will detect and
locate a leak equal or greater than a channel formed by a 50um
Purpose

(0.002in.) wire in package edge seals formed between a transparent film

and a porous sheet material.

Sample preparation

Prepare 10ea per test point.

The test specimen shall consist of a complete packaged device.

Test system

Small knife
Dying liquid injector
Magnifying glass

Procedure

< Dye agent >
Wetting agent : Triton x 100 (0.5%)
Indicatordye : Toluidine blue(0.05%)

Inject sufficient dye penetrant into the package to cover the longest edge
to a depth of approximately 5mm (0.25in.). Allow the dye penetrant
solution to remain in contact with the seal edge for a minimum of 5 s
and a maximum of 20. Channels will be detected within this time period
but beyond 20 s, wicking of dye through the porous packaging will color

the entire seal.

Acceptance criteria

There should be no Channels.
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6 Burst test

These test methods explain the procedure for determining the ability of
Purpose
packages to withstand internal pressurization.

) Prepare 10ea per test point.
Sample preparation
The test specimen shall consist of a complete packaged device.

Test system Burst test System

According to ASTM F1140-07(Test method A : Burst Test)
Packages are tested in an apparatus that
internally pressurizes the package until the
package fails.

Procedure The pneumatic supply and pressurization
equipment need the capability to maintain an
increasing pressure until the package bursts.

The test measure is the maximum pressure

detected before the package fails.

o Should be maintain more than 80% of the average value of maximum
Acceptance criteria
pressure of the control group.
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Sterility test

Purpose

To make sure about no bacteria in the sealed finished products.

Sample preparation

12ea(product) per accelerated test point of after sterilization.

Test system

Test tube,
Incubation system, Clean room

Procedure

Function test of culture medium

Inject 10~100 test strains or the equivalent strains, and culture them at
the temperature for sterility test. The bacteria must grow within 5 days.
Microbiology growth inhibitory test

A. Inject 10~100 strains for cultural medium function test or the
equivalent strains to cultural medium with a sample inside and control
group cultural medium without any sample respectively.

B. We cultured Soybean-casein digest broth for 7 days at 20~25T and
checked bacterial growth at 30~35C of Thioglycollate Medium I and II.
In case there is no bacterial growth, if the bacterial growth quantity is
little or delayed compared to controlled group, it is judged to have
bacteriostasis in the sample. In this case, either put an appropriate
amount of inactivator that will not affect bacteria growth or increase the
broth until there is no bacteriostasis.

Sterility test

A. As the sample is finished product that is nearly sterile, dissemble
the sample after opening the container in the sterile condition.

B. Sample was placed in Soybean-casein digest broth and Thioglycollate
medium. Meidum where sample was not in has been treated as negative
medium.

C. We cultured Soybean-casein digest broth at 20~25C and
Thioglycollate medium I, II at 30~35C for over 14 days. After checking
once in 5"~ 9" days and observed bacterial growth twice on the final
day. When reading was difficult due to unclear medium because of the

sample, we transplanted to a new medium and observed for over 7 days

at the same temperature.
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Acceptance criteria

If bacterial growth is not detected at the test result, the medium is
appropriate for sterility test, but if there are any bacteria, it is not
appropriate for sterility test. If one of the following applies to the

medium, void the test and start it again.

@D When an error is detected in the course of test review

@ Bacterial growth is recognized in the negative control group,

® When an error is detected in the course of microbiological
monitoring about sterile facility,

@ If the identified bacteria separated at a test is recognized to have
come from the sterility test manipulation and material and if
bacterial growth is not recognized at the retest, it is appropriate for
sterility test. But if bacterial growth is recognized, it is not

appropriate for sterility test.
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8. Test results

1 Visual inspection
Result
Accelerated test after 40kGy irradiation
Inspection items Control Aging for Aging for Aging for Remark
Shelf life Test | Shelflife Test | Shelflife Test
(No aging) (12 months) ( 24 months )
Sealing sutures OK OK OK OK
Size OK OK OK OK
Stain OK OK OK OK
Foreign substance OK OK OK OK
Tear OK OK OK OK
Tiny hole OK OK OK OK
Rupture OK OK OK OK
Cracking OK OK OK OK
Decision It was confirmed that there was nearly no change when compared to the

control group, and therefore the sample is recognized to be appropriate for a

OK test sample.

2 Gamma irradiation test

Sealing Packing : 90ea

Sample quantities Finished product : 36ea

ABS Thickness(cm) ABS/cm Dose (kGy)
Absorbed dose
1.056 0.318 3.32 421
Decision
As the dose is 40kGy +10%(Set dose: 40—44kGy), it is appropriate for the test.
OK

Attachments 1
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3 Accelerated aging test

The temperature was set at 60+2°C (humidity: 50%)

- As the validity period of the product is 2 years, the accelerated aging time
can be calculated as in the following.

AAF = 2090210 = (2 0)*° = 11.314

Accelerated o

. AAT = 730days/11.314 = 64.52days = 65days (Accelerated aging time)
aging test ) )
condition = 730days (24 months)(Real-time equivalent)

That is, if the accelerated aging time is over 65days at 60+2C, the real-time
equivalent validity period is over 2 years (24 months). So in this test, we set
the accelerated aging time more than 65days [real-time 2years (equivalent to

24 months)] at the same temperature.

Sealing Packing : 90ea
Sample quantities Finished product : 36ea
Becomes included extra.

Packing condition

Accelerated test after 40kGy irradiation

Control Aging for Aging for Aging for
Shelf life Test Shelf life Test Shelf life Test
(No aging) (12 months ) (24 months)

b AN

¥ MR
P L ’WK‘

LT A A A R s
A ’

T ALE ek
R

Decision It was confirmed that there was nearly no change when compared to the
control group, and therefore the sample is recognized to be appropriate for
OK a test sample.

Attachments 2
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4 Seal peel test for packaging

Result

Criteria : Over 80% of control group

Unit : N/15mm

Accelerated test after 40kGy irradiation

No. Remark
Control Aging for Aging for Aging for
Shelf life Test Shelf life Test Shelf life Test
(No aging) (12 months) (24 months)

1 11.0 12.2 11.3 8.7

2 11.1 11.9 12.3 8.7

3 11.3 10.2 10.7 8.9

4 11.3 11.9 11.6 9.0

5 10.9 12.5 12.5 8.9

6 10.7 11.4 11.5 9.2

7 10.5 11.7 11.0 8.9

8 10.2 11.2 10.5 8.8

9 10.5 11.4 11.1 9.3

10 10.7 12.0 10.9 8.9

Average 10.82 11.64 11.34 8.93

Decision
The sample test value before and after accelerated aging test was over 80% of the
value of control group, which means safety in the product control, and therefore,
we judged 1t to be .
OK judged it to be OK

Attachments 3
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Dye penetration test

Result

Criteria: There should be no Channels.

Lot No.

Control

Accelerated test after 40kGy irradiation

Aging for

Shelf life Test

(No aging)

Aging for
Shelf life Test
(12 months)

Aging for

Shelf life Test
(24 months)

Remark

Negative (-)

Negative (-)

Negative (-)

Negative (-)

Negative (-)

Negative (-)

Negative (-)

Negative (-)

Negative (-)

Negative (-)

Negative (-)

Negative (-)

Negative (-)

Negative (-)

Negative (-)

Negative (-)

Negative (-)

Negative (-)

Negative (-)

Negative (-)

Negative (-)

Negative (-)

Negative (-)

Negative (-)

Negative (-)

Negative (-)

Negative (-)

Negative (-)

Negative (-)

Negative (-)

Negative (-)

Negative (-)

Negative (-)

Negative (-)

Negative (-)

Negative (-)

10

Negative (-)

Negative (-)

Negative (-)

Negative (-)

Not OK

NONE

NONE

NONE

NONE

Channels : A small continuous open passage across the width of a package seal through which
microorganisms could pass.

Negative : No leak of dye penetrant.

NONE : Nothing .

Decision

OK

Judged to be suitable is because Dye leakage did not occur.

Attachments 4
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6 Burst test

Result

Criteria : Over 80% of control group

Unit : kgf/cm?
Accelerated test after 40kGy irradiation
No. Remark
Control Aging for Aging for Aging for
Shelf life Test Shelf life Test Shelf life Test
(No aging) (12 months) (24 months)

1 0.147 0.148 0.140 0.137

2 0.150 0.156 0.150 0.146

3 0.161 0.138 0.139 0.146

4 0.162 0.149 0.159 0.137

5 0.154 0.157 0.148 0.155

6 0.158 0.155 0.143 0.147

7 0.153 0.137 0.138 0.153

8 0.156 0.159 0.137 0.149

9 0.157 0.154 0.136 0.140

10 0.161 0.160 0.155 0.157

Average 0.1559 0.1513 0.1445 0.1467

Decision
The sample test value before and after accelerated aging test was over 80% of the
value of control group, which means safety in the product control, and therefore,
OK we judged it to be OK.
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. Sample : Aging for Shelf life Test (No aging)
7-1 Sterility test ;
m Direct method
Cultural | Soybean-casein digest broth Culturing Aerophile bacteria/Fungi 225T
medium Thioglycollate medium I condition Aerophile bacteria/Fungi 325T
1. Function of medium
Strain & result Test strains Backteria
Medium growth
Staphylococcus aureus (ATCC 6538)
Thioglycollate medium I Pseudomonas aeruginosa (ATCC 9027)
Clostridium sporogenes (ATCC 19404)
Yes
Bacillus subtilis (ATCC 6633)
Soybean-casein digest broth Candida albicans (ATCC 10231)
Aspergillus niger (ATCC 16404)
2. Bacteriostasis test
Injection Sample Control
Medium Test strains J Culturing P group Decision
amount medium .
medium
No inhibiting
. §. aureus At325C, G G material
Thioglycoll aerophile No inhibiting
ate medium P. aeruginosa 10~100 p G G .
I culture, rr'late?rl.a¥
C. sporogenes 7 days G G No 1nh1b}t1ng
material
. . . No inhibiting
Soybean- Bacillus subtilis 1:2 14202p§31 i%fe, G G material
casein . . N No inhibiting
digest Candida albicans 10~100 cu}g;re G G material
broth . . No inhibiting
Aspergillus niger 7 days G G material
¥ G: Growth. N.G.: No Growth.
3. Result of sterility test
Test Medium Test start Middle check Final check
method (2012.10.29.) | (2012.11.05.) (2012.11.13.)
Inoculation N.G. N.G.
Thioglycollate medium I Inoculation N.G. N.G.
Direct Inoculation N.G. N.G.
method Inoculation N.G. N.G.
Soybean-casein digest broth Inoculation N.G. N.G.
Inoculation N.G. N.G.
4. Test result : The test result showed that sterility was maintained. Attachments D
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. Sample : Aging for Shelf life Test ( 12months )
7-2 Sterility test ;
m Direct method
Cultural | Soybean-casein digest broth Culturing Aerophile bacteria/Fungi 225T
medium Thioglycollate medium I condition Aerophile bacteria/Fungi 325T
1. Function of medium
Strain & result Test strains Backteria
Medium growth
Staphylococcus aureus (ATCC 6538)
Thioglycollate medium I Pseudomonas aeruginosa (ATCC 9027)
Clostridium sporogenes (ATCC 19404)
Yes
Bacillus subtilis (ATCC 6633)
Soybean-casein digest broth Candida albicans (ATCC 10231)
Aspergillus niger (ATCC 16404)
2. Bacteriostasis test
Injection Sample Control
Medium Test strains J Culturing P group Decision
amount medium .
medium
No inhibiting
. §. aureus At325C, G G material
Thioglycoll aerophile No inhibiting
ate medium P. aeruginosa 10~100 p G G .
I culture, rr'late?rl.a¥
C. sporogenes 7 days G G No 1nh1b}t1ng
material
. . . No inhibiting
Soybean- Bacillus subtilis 1:2 14202p§31 i%fe, G G material
casein . . N No inhibiting
digest Candida albicans 10~100 cu}g;re G G material
broth . . No inhibiting
Aspergillus niger 7 days G G material
¥ G: Growth. N.G.: No Growth.
3. Result of sterility test
Test Medium Test start Middle check Final check
method (2012.12.03.) | (2012.12.10.) | (2012.12.18.)
Inoculation N.G. N.G.
Thioglycollate medium I Inoculation N.G. N.G.
Direct Inoculation N.G. N.G.
method Inoculation N.G. N.G.
Soybean-casein digest broth Inoculation N.G. N.G.
Inoculation N.G. N.G.
4. Test result : The test result showed that sterility was maintained. Attachments D
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. Sample : Aging for Shelf life Test ( 24months )
7-3 Sterility test ;
m Direct method
Cultural | Soybean-casein digest broth Culturing Aerophile bacteria/Fungi 225T
medium Thioglycollate medium I condition Aerophile bacteria/Fungi 325T
1. Function of medium
Strain & result Test strains Backteria
Medium growth
Staphylococcus aureus (ATCC 6538)
Thioglycollate medium I Pseudomonas aeruginosa (ATCC 9027)
Clostridium sporogenes (ATCC 19404)
Yes
Bacillus subtilis (ATCC 6633)
Soybean-casein digest broth Candida albicans (ATCC 10231)
Aspergillus niger (ATCC 16404)
2. Bacteriostasis test
Injection Sample Control
Medium Test strains J Culturing P group Decision
amount medium .
medium
No inhibiting
. §. aureus At325C, G G material
Thioglycoll aerophile No inhibiting
ate medium P. aeruginosa 10~100 p G G .
I culture, rr'late?rl.a¥
C. sporogenes 7 days G G No 1nh1b}t1ng
material
. . . No inhibiting
Soybean- Bacillus subtilis 1:2 14202p§'>1 i%fe, G G material
casein . . N No inhibiting
digest Candida albicans 10~100 cu}g;re G G material
broth . . No inhibiting
Aspergillus niger 7 days G G material
¥ G: Growth. N.G.: No Growth.
3. Result of sterility test
Test Medium Test start Middle check Final check
method (2013.01.02.) | (2013.01.09.) | (2013.01.17.)
Inoculation N.G. N.G.
Thioglycollate medium I Inoculation N.G. N.G.
Direct Inoculation N.G. N.G.
method Inoculation N.G. N.G.
Soybean-casein digest broth Inoculation N.G. N.G.
Inoculation N.G. N.G.
4. Test result : The test result showed that sterility was maintained. Attachments D
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9. Estimation and conclusion of test result
[] When calculated accelerated aging test at 60+2°C (humidity 50%) and Qo= 2.0 against the
samples (package material sterilized by Gamma Irradiation) in order to figure out validity period
of the material corresponding to the real-time validity period 2 years (24 months) according to
the prescriptions of AAMI TIR17 and ASTM F 1980-07, the accelerated aging time of the package
material corresponding to 2 years (24 months) of real-time validity period was 65 days.

[J According to standard specifications, package material test, physical test, and sterility test was
adopted considering the samples and manufacturing process which have to do with the checking

items of the accelerated aging test

[J At the test before and after the accelerated aging, there was almost no difference.

[J On the basis of the test result, we can conclude the validity time of the sample is over 2 years (24

months)

[J] The foregoing conclusion came from the accelerated aging corresponding to the real-time
validity period, and so the manufacturer will have to make sure real time in the future about the

packing state, physical state, and sterility state of the package material.
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10. Test institution and facilities
(1) Information of test institution & Facilities

Institution

Soyagreentec Co., Ltd

Address

900-3 Sangsin-li, Hyangnam-eup, Whaseong-si, Gyeonggi-do

Contact Number

TEL 031-353-6999

FAX

031-353-6979

Home page www.soyagreentec.co.kr
Gamma irradiator JS10000
Constant humidity & temperature chamber
Multi-tester
Facilities

Clean Room

Incubator

Bubble emission test system, Burst test system

(2) Certificate & Calibration of SOYAGREENTEC

Item Specification Certified by Reference
1ISO9001:2008 Service of Sterilization by irradiation TUV service
EN Provision of Irradiation Service of TUV service
1SO13485:2003 Medical Devices
Sterilization of healthcare product-
EN I1SO11137 Requirement of validation and routine TUV service
Control — Radiation sterilization
US FDA Contract Sterl US FDA Attachments O
Registration ontract stertizer Registration
We hereby certify that the above *Korea Environment
. . & Merchandise
. manufacturer complies with Korea Good . .
Certificate of GMP | /o - rine Practices for th Testing Institute
anufacturing Practices for the *Korea Food & Drug
product(s) listed above. Administration
Constant humidity & temperature chamber LBBFINE. Co.,Ltd.
Multi-tester KTL
Calibration Gauge Pressure Gage KTL Attachments 7
DIGITAL VERNIER CALIPER KTL
HYGRO Thermometer KTL
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(3) Test institution & facility information

1. Introduction of SOYAGREENTEC

Tester Gamma Irradiator (High Performance Tote Type)
Model JS10000 Serial No. IR-203
Installed company | MDS — Nordion (Canada) Capacity Co-60 3million Ci

Picture
Material Aluminum
Bore size Width : 825
(mm) Length : 540
Tote Height : 1500
Quantity 55
Maximum
360
weight(kg)

Estimation of
absorbed dose

(Routine

Dosimeter)

Harwell Red Amber Perspex type
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2. Constant humidity & temperature chamber

Standard spec
Model FLT084S
Function Standard
Test temperature range 0C-80T Internal size | W800 * D600 * H850(mm)

Test humidity range 30% - 98%RH External size | W920 * D1060 * H1840(mm)
Temperature calibration | +0.3C Voltage AC220V 60HZ 1PH
Humidity calibration + 2.5%RH Power 2.5KW

Temperature distribution | + 0.5C Weight 125kg

Humidity distribution + 3%RH - -

Structure

Internal & . Stainless Steel Plate(STS#304)

external material

Refrigerator Completely sealed refrigerator

Temperature Heater Strip Wire Heater Dehumidfier Flat Fin Cooler

Humidity Heater SUS#304 Pipe Heater | Water supplier ?gl;’;%rixtl:;i(c)gvta;t;g)supplier
Safety device Self-diagnosis(overheating, temperature sensor problem, low water

level, overheating of heater)

Picture
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:

3. DIGITAL VERNIER CALIPER
Manufacturer MITUTOYO Model & Equipment No. | 150mm / 0170226
L 3
Picture
4. HYGRO Thermometer
Manufacturer China Equipment No 071224A
Picture 0
o aew
5. AUTOCLAVE
Manufacturer HANYOUNG WATT 3KW
CAPACITY 60L VOLT 220V 60HZ
Picture
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6-1. Multi-tester

Model

Multi Test 1

Picture

MULTITEST 1 SPECIFICATIONS

Load capacity
Power consumption
Weight (stand only)

CROSSHEAD MOTION

Travel range

Maximum daylight
Maximum headroom
Speed range

Up and down settings
Stand speed indicated
Direction of travel indicated
Limit switch repeatability
Over-run at top speed
Operating modes

Reverse on alarm point
Reverse on sample break

1000N / 100kgf / 2201bf
60 watts (maximum)
20kg (441b)

500mm ( 19.68in )

630mm ( 24.80in )

510mm ( 20.08in )

2.5 * 1000mm/min

by toggle switch

by potentiometer / graduated dial LED
LED

< 0.5mm ( 0.020in )

< 2mm ( 0.08in )

Manual & single cycle with fast return
Yes, with AFG or AFTI cable

Yes, with AFG or AFTI cable

ENVIRONMENTAL OPERATING CONDITIONS

Temperature range
Humidity

5Ct040C
<92.5%

STANDARD LOAD MEASUREMENT OPTIONS

Force Gauge and dovetail bracket
Anvil plate

S-beam loadcell, tension

Block module & AFTI

SPECIAL OPTIONS

Increased crosshead travel
INCREASED CROSSHEAD DEPTH
Machine guard

Horizontal operation

Simple logging / platting PC
software

Full computer control

Interoal storage of test programs

Yes
Yes

Yes

No
Yes, reduced load capacity
Yes
Yes

Data Plot ( See document M/501201 )

Multi Test 1-1
Multi Test  1-x
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6-2. Push-Pull Gauge

Model 500N Manufacturer Mecmesin

Specification

BFG Specification Table

Range & Resolution

Modle no mN N kN g-f kg-f oz-f 1b-f

BFG 50 50,000x10 50x0.01 - 5,000x1 5x0.001 180x0.05 11x0.002
BFG 200 - 200x0.05 - 20,000x5 20x0.005 720x0.2 44x0.01
BFG 500 - 500x0.1 - 50,000x10 50x0.01 1,800x0.5 110x0.02
BFG 1000 - 1,000x0.2 1x0.0002 - 100x0.02 3,500x1 220x0.05
BFG 2500 - 2,500x0.5 | 2.5x0.0005 - 250x0.05 9,000x2 550x0.1

Accuracy :
10.25% of full-scale, + least significant digit

Calibration temperature : 20C + 2T
Operating temperature : 10T - 35T
Temperature shift at zero load : £0.09% of full-scale / C

Output :
RS232-C ..... 8 data bits, 1 start bit, no parily

Digimatic [Mitutoyo] formal
Analogue ... « referenced to ground 1.5V at zero load , +1V approx. for full-scale
Tension / compression
« referenced -to ve analogue output OV at zero load, +1V approx. for full scale

Tension / compression
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P

7. Burst test system

Bubble emission system

Composition

Picture

Burst test system
Bubble emission

system

1. Digital
compression
KN-2000W Series

2. Mult

Air Compressor
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7-1. Digital compression indicator (Model : KN-2000W Series)

Series Name KN-2000W Series

Power supply voltage 85 ~ 264VAC 47 ~ 63Hz / 24VAC 50Hz/60Hz(Options)

Power Consumption Approximately 8VA (264VAC 60Hz)

How to Display 4 %Iine : 7Segment LED Display. Color : Red, green, orange Available.
Character Size W 10mm x H 17mm (PV Show)

RTD : JPT100Q, DPT100Q, DPT50Q, CU50Q, CU100Q

TC:K,J,E, T,L,N, U, R, S, B, C(w5), PL II

Voltage Input : £1.0000V, £50.00mV, +200.0mV, -1.000V ~ 10.000V
Current input : 4.00 ~ 20.00mA, 0.00 ~ 20.00mA

Input Specifications

Of three functions (Specify any ZERO, Disable alarm maintenance, PV hold function)

Digital Input Enabled by selecting one feature.

2 points: Relay contact capacity 250VAC 3A 1¢

Alarm Output 4 points: Relay contact capacity 250VAC 1A 1a

Auxiliary | Transport

Output Output ISOLATED DC4 ~ 20mA(PV Transport) Load resistance 600Q Below

Communication

output RS 485 modbus

[+0.2% F+S ] + 1Digit (25C + 5T )

Display Accurac [ +0.3% F+S ] + 1Digit (-10C ~207C, 30TC ~50TC )

pay Y However, less than -100 C thermocouple input [+ 0.4% F « S] + 1Digit

% TC-T, TC-U atleast £ 2.0 C

Setting method Set using the front keys. Using 485communication.

Alarm Hysteresis ON/OFF Set intervals (1~999Digit)

Input sampling cycle Analog Input : 100ms. Temperature sensor input : 250ms
Alarm, self-diagnostic function, peak hold function, digital input, input special function

Function capability
Enter the calibration, lock, display scale, output-scale features, the ability to change the
display color.

The internal voltage 2000VAC 50/60Hz 1 minute (Between the input terminal and power terminal)

Internal vibration 5 ~ 55Hz (cycles 1 minute) Amplitude 0.75mm X, Y, Z Directions for two hours each.

250i Mechanical : More than 10 million times, Electrical : More than 100,000 times (250VAC
point s
. 3A resistive load)
Relay Life - —— - -
4voi Mechanical : More than 20 million times, Electrical : More than 500,000 times (250VAC
point s

1A resistive load)

Insulation resistance 100M Q or more (500VDC Per megabyte)

Internal noise Square-wave noise by noise simulator (pulse-side 1us) + 2KV

Compensation blackout 10 years (Approximately)

Ambient temperature using -10 ~ 50°C (Without freezing)

Storage Temperature -20 ~ 60°C (Without freezing)

Humidity using 35 ~ 85%RH

Weight 200g(Approximately)
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7-2. Multi Air Compressor
Model : NCT011-T3 Manufacturer : Oillesscompressor Co., Ltd.
SPECIFICATIONS
Model UNIT SILVER SILVER T3

v 220 220
Power

Hz 60 60
Motor
horsepower hp 02 0.2
Power kw 0.15 0.15
Consumption
Air Production e 65 65
capacity CFM 2.28 2.28
MAX(8bar) 1/min 8 8
Displacement | CFM 2.28 2.28
Maximum Bar 7 7
Operating
Pressure psi 100 100
Max.current A 1.2 1.2

liter - 3
Tank Capacity

gallon - 0.79

Kg 5.51 8.52
Weighy

Ibs 12 18.74
Size mm 150/200/220 210/300/380
(W/L/H) inch 5.9/7.87/8.66 | 8.26/11.8/14.9
Noise dB(A) 67 67
Thermal Thermal OK OK
Protechion Protechion OK OK

(@ 0~40 0~40
Temperature

°F 32~104 32~104
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CERTIFICATE

of gamma irradiation
Certificate No. . Soya-P 121029 1214-01
Customer : KM CORPORATION.

Specified Dose
Dmin(kGy) Dmax(kGy)

item Specification - QTY(EA)

Aol HExZ HFeto|H - 2HH F
"Sterilized Non-Woven Wiper"
finished product
#Hol|Q BX % HRFA0|IH - ZFA
"Sterilized Non-Woven Wiper"
packing materials

Total

Irradiated Date i 24-Oct-12

Plant :  Master Irradiation

Irradiation Container (Tote) No - 19 =~ -

Irradiator . Cobalt 60 gamma irradiator (JS-10000 High performance tote type)
Dosimeters for Monitoring (Batch No) : Harwell PMMA Dosimeter (Red 4034 JT)

Dosimetry Results (Dmin to Dmax) - - ~ 421 kGy

Date - 29-Oct-12
Approved : ki Hwan, Kim Signature
Title : Q.M.R / Director

We hereby certify that the above specified goods have been duly irradiated by gamma-ray.
(o)) 9N AFS B3 29SS I¥IH)

Technology for better life:

-
W SOYAGREEN

900-3, Sangsin-Ri, Hyangnam-Eup, Hwasung-Si i
s s g-Si, Kyoungki-Do, Korea
TEL : +82-31-353-6999 FAX : +82-31-353-6979 URL : http://www.soy,agreentec.co.kr

ISO 9001 & EN ISO 13485 EA

Tov -
w EN /1SO 11137-1:2006 Certified Contract sterilizer Registered
NO. Q4N 11 01 50558 003 NO. 3004525100
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Attachment 3.

Seal peel test for packaging

* Seal peel test results pictures.

SOYAGREENTEC CO., LTD.




Before 40kGy irradiation : [ Control ]
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After 40kGy irradiation : Aging for Shelf life Test [ No aging ]
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After 40kGy irradiation : Aging for Shelflife Test [ 12 months ]
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After 40kGy irradiation : Aging for Shelflife Test [ 24 months ]

Data Data
Graph Graph
Chfrs CRfrs
6.0
3 Area: F 50 Arca: 323934
o o
c c
1 e 40 6 ® 40
N N
2.0 20
0.
0o 10.0 200 30.0 Mark 0o 100 200 300 Marks
Distance () Position (x)  Values (v] Distance (mm) Positian (x)
i > Ki| »
“ o | == [==—1] “ |
Data Data
Giraph Graph
Chfrs CRfrs
6.0
e Area: 29.9784 g o0 Area: FI063
o o
c c
2 LY 7 .
N N
2.0 2.0
0.
0o 10.0 00 200 0o 100 200 300
Distance (mm) iy b Distance (mm) St
Position (1) Values (3] Position () Values ()
i > Ki| »
J | M F==] [ K| o =1 [
Data Data
Graph Graph
Chfrs CRfrs
ED-
g o0 A F Area: 33901
o o
c c
3 e 40 8 e 40
N N
2.0- 20
0.
0o 100 200 30.0 0o 10.0 200 200
Distance (mm) iy b Distance (mm) St
Position (1) Values (3] Position () Values ()
i > Ki| »
J | M F==] [ K| o =1 [
Data Data
Graph Graph
Marimum: 9.0000 Maximum: 9.3000
80
e 8o e
Minimun: Minimun:
o o
j j
o o
4 2 9 e
N N
20 20
0.
00 160 200 300 " ok 00 160 200 Ef ork ork
arker arker arker arker
Distance (mm) Position (x)  Values (v) Dienee o) Rl WHro()
A » 0.0000 4 r 32.9667 0.0000
K| o | =1 [ o o | =1 [
Data Data
Graph Graph
. Marimum: 8.9000 . Maximum: 2.9000
e e
Minimun: Minimun:
o o
j j
o o
5 2 1 0 VY
N N
2.0 20
0.
00 160 200 El ok ok 00 160 200 300 ork ork
arker arker arker arker
Distance o) Position (x)  Values (3) Pistance () Position () Values ()
T ol [31.3001 | Ki| el | [A14667
K| o | =11 i i B ===




Attachment 4.

Dye penetration test

* Dye penetration test results photos.

SOYAGREENTEC CO., LTD.




Before 40kGy irradiation : [ Control ]
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After 40kGy irradiation : Aging for Shelf life Test [ No aging ]
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After 40kGy irradiation : Aging for Shelf life Test [ 12 months ]

No No No No
v I’i‘&@j{-c! T
1
2
3
4




After 40kGy irradiation : Aging for Shelf life Test [ 24 months ]
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Attachment 5.

Sterility test report

* Sterility test report.

* Media performance test documentation.

SOYAGREENTEC CO., LTD.




Sterility Test
Report

SOYAGREENTEC Co., Ltd.
900-3 Sangsin-ri, Hyangnam-eup,
Hwaseong-si, Gyeonggi-do
TEL : +82-31-353-6999
FAX : +82-31-353-6979

Sample Information | : 40kGy Irradiation (Aging for shelf life test - No aging)
Location SOYAGREENTEC Lab.

Product Sterilized Non-Woven Wiper

Lot No HH-20, HH-14, HH-04

Period Oct. 29. 2012. — Nov. 13. 2012.

Technology for better life!

@
W SOYAGREEN




Technology for better life

W SOYA

Sangsin-ri, Hyangnam-eup, Hwaseong-si, Gyeonggi-do, SEOUL 445-937 KOREA,
TEL: (031)353-6999({X) FAX: (031)353-6979

Sterility Test Report

Requisition day : Oct. 29. 2012.

Sample Information :  40kGy Irradiation (Aging for shelf life test - No aging)
Customer : KM CORPORATION.
Address :  348-1, Boche, Miyang, Anseong, Gyeonggi, Korea.
Products Name :  Sterilized Non-Woven Wiper
Products Batch No. : HH-20, HH-14, HH-04
Total test sample size : Bea
Test method : ISO 11737-2 (E)
Test period : Oct. 29. 2012. — Nov. 13. 2012.
Laboratory Condition :  Temperature 204 T, Humidity 41.7 %
Media Thioglycollate medium I Tryptone soy Broth
Incubation Temperature 32.5 T 22.5 C
Incubation : 14 day (336 hours)
Result
Test Item Positive(+) Negative(-)
Sterility 0 unit 6 unit

*ATTACHMENTS : Post — sterilization count report

*USAGE : QUALITY CONTROL

*NOTE

1. This test report shall be used within the purpose of its defined usage.
2. The results have been made for the sample presented by the client, and it is the decision of the client naming the
presented sample.

Nov. 13. 2012.
* Testing Personnel * Approval Staff
ol & == ) g M & N (M) H)

voooh

Form: 1Q-105-01(1/2) SOYAGREENTEC A4(210%297mm)




Post-sterilization Count Report

Media Thioglycollate medium I Soybean-casein digest broth
No. T 1 2 3 S 4 5 6
Result - - - - - - - -

[ T ] = Thioglycollate medium I (Bank) // [S]= Soybean-casein digest broth (Bank)

Positive (+) assessment : 0 ea

Negative (-) assessment : 6 ea

* Photo of micro-organisms

Form: 1Q-105-01(2/2) SOYAGREENTEC A4(210%297mm)




Bacteriostasis And
Fungistasis Test Report

Test sample : 40kGy

Irradiation (Aging for shelf life test — No aging)

Test method ISO11737-2
Test period Oct. 29. 2012. — Nov. 05. 2012.
Product Name Sterilized Non-Woven Wiper
Products Batch No HH-20, HH-14, HH-04
Total test sample size 6ea
Incubation 7 day 168 hours
Laboratory Condition Temperature 204 T, Humidity 41.7 %
Result
Sample Control
; medium | medium
Media Mi Test Inoculation Culturing Decision
icroorganisms amount
A B
Staphylococcus 10~100cfu 32.5C G G No 1nh1b}t1ng
aureus material
Thloglycollate Pseudomonas 10~100cfu 32 5 G G No inhibiting
medium I aeruginosa material
Clostridium 10~100cfu 325C G G No inhibiting
sporogenes material
Bacillus subtilis | 10~100cfa | 22.5C G G No inhibiting
material
Soybean- e
casein digest | Candida albicans | 10~100cfu 22.5C G G No inhibiting
material
broth
Aspergillus niger | 10~100cfu 225C G G No mhlb.l ting
material
#* G: Growth. N.G: No Growth.
Nov. 05. 2012.
Testing Personnel: O] &f == H) Approval Staff: 2 IHE N AP
Form: 1Q-103-02 SOYAGREENTEC A4(210x297mm)



Sterility Test
Report

SOYAGREENTEC Co., Ltd.
900-3 Sangsin-ri, Hyangnam-eup,
Hwaseong-si, Gyeonggi-do
TEL : +82-31-353-6999
FAX : +82-31-353-6979

Sample Information | : 40kGy Irradiation (Aging for shelf life test—12months)
Location SOYAGREENTEC Lab.

Product Sterilized Non-Woven Wiper

Lot No HH-20, HH-14, HH-04

Period Dec. 03. 2012. — Dec. 18. 2012.

Technology for better life!

@
W SOYAGREEN




Technology for better life

W SOYA

Sangsin-ri, Hyangnam-eup, Hwaseong-si, Gyeonggi-do, SEOUL 445-937 KOREA,
TEL: (031)353-6999({X) FAX: (031)353-6979

Sterility Test Report

Requisition day : Oct. 29. 2012.

Sample Information :  40kGy Irradiation (Aging for shelf life test - 12months)
Customer : KM CORPORATION.
Address :  348-1, Boche, Miyang, Anseong, Gyeonggi, Korea.
Products Name . Sterilized Non-Woven Wiper
Products Batch No. : HH-20, HH-14, HH-04
Total test sample size : Bea
Test method : ISO 11737-2 (E)
Test period : Dec. 03. 2012. — Dec. 18. 2012.
Laboratory Condition :  Temperature 20.2 T, Humidity 351 %
Media Thioglycollate medium I Tryptone soy Broth
Incubation Temperature 32.5 T 22.5 C
Incubation : 14 day (336 hours)
Result
Test Item Positive(+) Negative(-)
Sterility 0 unit 6 unit

*ATTACHMENTS : Post — sterilization count report

*USAGE : QUALITY CONTROL

*NOTE

1. This test report shall be used within the purpose of its defined usage.
2. The results have been made for the sample presented by the client, and it is the decision of the client naming the
presented sample.

Dec. 18. 2012.
* Testing Personnel * Approval Staff
ol & == ) g M & N (M) H)

voooh

Form: 1Q-105-01(1/2) SOYAGREENTEC A4(210%297mm)




Post-sterilization Count Report

Media Thioglycollate medium I Soybean-casein digest broth
No. T 1 2 3 S 4 5 6
Result - - - - - - - -

[ T ] = Thioglycollate medium I (Bank) // [S]= Soybean-casein digest broth (Bank)

Positive (+) assessment : 0 ea

Negative (-) assessment : 6 ea

* Photo of micro-organisms

Form: 1Q-105-01(2/2) SOYAGREENTEC A4(210%297mm)




Bacteriostasis And
Fungistasis Test Report

Test sample : 40kGy Irradiation (Aging for shelf life test — 12months)

Test method ISO11737-2
Test period Dec. 03. 2012. — Dec. 10. 2012.
Product Name Sterilized Non-Woven Wiper
Products Batch No HH-20, HH-14, HH-04
Total test sample size 6ea
Incubation 7 day 168 hours
Laboratory Condition Temperature 20.2 T, Humidity 35.1 %
Result
Sample Control
; medium | medium
Media Mi Test Inoculation Culturing Decision
icroorganisms amount
A B
Staphylococcus 10~100cfu 32.5C G G No 1nh1b}t1ng
aureus material
Thloglycollate Pseudomonas 10~100cfu 32 5 G G No inhibiting
medium I aeruginosa material
Clostridium 10~100cfu 325C G G No inhibiting
sporogenes material
Bacillus subtilis | 10~100cfa | 22.5C G G No inhibiting
material
Soybean- e
casein digest | Candida albicans | 10~100cfu 22.5C G G No inhibiting
material
broth
Aspergillus niger | 10~100cfu 225C G G No mhlb.l ting
material
#* G: Growth. N.G: No Growth.
Dec. 10. 2012.
Testing Personnel: O] &f == H) Approval Staff: 2 IHE N AP
Form: 1Q-103-02 SOYAGREENTEC A4(210x297mm)



Sterility Test
Report

SOYAGREENTEC Co., Ltd.
900-3 Sangsin-ri, Hyangnam-eup,
Hwaseong-si, Gyeonggi-do
TEL : +82-31-353-6999
FAX : +82-31-353-6979

Sample Information | : 40kGy Irradiation (Aging for shelf life test—24months)
Location SOYAGREENTEC Lab.

Product Sterilized Non-Woven Wiper

Lot No HH-20, HH-14, HH-04

Period Jan. 02. 2013. — Jan. 17. 2013.

Technology for better life!

@
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Technology for better life

W SOYA

Sangsin-ri, Hyangnam-eup, Hwaseong-si, Gyeonggi-do, SEOUL 445-937 KOREA,
TEL: (031)353-6999({X) FAX: (031)353-6979

Sterility Test Report

Requisition day : Oct. 29. 2012.

Sample Information :  40kGy Irradiation (Aging for shelf life test - 24months)
Customer : KM CORPORATION.
Address :  348-1, Boche, Miyang, Anseong, Gyeonggi, Korea.
Products Name . Sterilized Non-Woven Wiper
Products Batch No. : HH-20, HH-14, HH-04
Total test sample size : Bea
Test method : ISO 11737-2 (E)
Test period : Jan. 02. 2013. —Jan. 17. 2013.
Laboratory Condition :  Temperature 19.9 T, Humidity 31.8 %
Media Thioglycollate medium I Tryptone soy Broth
Incubation Temperature 32.5 T 22.5 C
Incubation : 14 day (336 hours)
Result
Test Item Positive(+) Negative(-)
Sterility 0 unit 6 unit

*ATTACHMENTS : Post — sterilization count report

*USAGE : QUALITY CONTROL

*NOTE

1. This test report shall be used within the purpose of its defined usage.
2. The results have been made for the sample presented by the client, and it is the decision of the client naming the
presented sample.

Jan. 17. 2013.
* Testing Personnel * Approval Staff
ol & == ) g M & N (M) H)

voooh

Form: 1Q-105-01(1/2) SOYAGREENTEC A4(210%297mm)




Post-sterilization Count Report

Media Thioglycollate medium I Soybean-casein digest broth
No. T 1 2 3 S 4 5 6
Result - - - - - - - -

[ T ] = Thioglycollate medium I (Bank) // [S]= Soybean-casein digest broth (Bank)

Positive (+) assessment : 0 ea

Negative (-) assessment : 6 ea

* Photo of micro-organisms

Form: 1Q-105-01(2/2) SOYAGREENTEC A4(210%297mm)




Bacteriostasis And
Fungistasis Test Report

Test sample : 40kGy Irradiation (Aging for shelf life test — 24months)

Test method ISO11737-2
Test period Jan. 02. 2013. — Jan. 09. 2013.
Product Name Sterilized Non-Woven Wiper
Products Batch No HH-20, HH-14, HH-04
Total test sample size 6ea
Incubation 7 day 168 hours
Laboratory Condition Temperature 19.9 T, Humidity 31.8 %
Result
Sample Control
; medium | medium
Media Mi Test Inoculation Culturing Decision
icroorganisms amount
A B
Staphylococcus 10~100cfu 32.5C G G No 1nh1b}t1ng
aureus material
Thloglycollate Pseudomonas 10~100cfu 32 5 G G No inhibiting
medium I aeruginosa material
Clostridium 10~100cfu 325C G G No inhibiting
sporogenes material
Bacillus subtilis | 10~100cfa | 22.5C G G No inhibiting
material
Soybean- e
casein digest | Candida albicans | 10~100cfu 22.5C G G No inhibiting
material
broth
Aspergillus niger | 10~100cfu 225C G G No mhlb.l ting
material
#* G: Growth. N.G: No Growth.
Jan. 09. 2013.
Testing Personnel: O] &f == H) Approval Staff: 2 IHE N AP
Form: 1Q-103-02 SOYAGREENTEC A4(210x297mm)



Media performance test documentation

(BHAIEdsSAIE JIEA)

Media
(BHXIZ)

: Fluid thioglycolate medium (

WAEIRZCIZSAHEAX )

Test Method

: The Korean Pharmacopoeia : Sterility test

NEEE) /1SO 11737-2:2009 / Direct
Ma(r;itlj;a_cAt;J)rer MERCK (%?tg(,é_hu‘_ﬁNio') VM 242391
R 2011.04.13. o 2016.02.10.
P‘g“éij %")‘te 2011.08.17. %‘ﬁe%n o ;tg 2012.07.06.

Incubation terms and

incubation time

(BHEH 2 HHEAIRH)

32.5TC, 3days (2012.10.05. ~2012.10.08.)

Microorganism Test Standards Results Results photo
(2= WNE=PIES) (213 (Z AR
Negative control No Growth No Growth
Staphyl
ap KTOCCEC%L:;SW%S Growth Growth
Pseudomonas aeruginosa
ATCC 9027 Growth Growth
Clostridi
o8 ZTlgg i’tgxgienes Growth Growth
Remarks
(B112)
Result Result Date Experimenter Checker
(B (ZULXL) (AR (BHe1Ih)
|
O.K. 2012.10.08. ﬂ&’ C 5

Technology for better life!

SOYAGREENTEC Co., Ltd



Certificate of Analysis

1.08191.5000 Fluid thioglycolate medium for microbiology

Batch VM242391
Batch Values
Appearance
clearness clear
colour yellowish
pH-value (25 °C) 7.2

Typical composition (g/litre): Peptone from casein 15.0; Yeast extract 5.0; D(+)Glucose 5.5; L-Cystine
0.5; Sodium chloride 2.5; Sodium thioglycolate 0.5; Resazurin sodium 0.001; Agar Agar 0.75.

Growth promotion test in accordance with 1SO 11133 and the harmonised method of EP, USP and JP.

Batch Values
Inoculum on reference medium
Clostridium perfringens ATCC 13124 38
Clostridium sporogenes ATCC 11437 99
Clostridium sporogenes ATCC 19404 98
Bacillus subtilis ATCC 6633 26
Staphylococcus aureus ATCC 6538 41
Bacteroides vulgatus ATCC 8482 20
Kocuria rhizophila ATCC 9341 85
Pseudomonas aeruginosa ATCC 9027 35
Growth
Clostridium perfringens ATCC 13124 +
Clostridium sporogenes ATCC 11437 +
Clostridium sporogenes ATCC 19404 +
Bacillus subtilis ATCC 6633 +
Staphylococcus aureus ATCC 6538 +
Bacteroides vulgatus ATCC 8482 +
Kocuria rhizophila ATCC 9341 +
Pseudomonas aeruginosa ATCC 9027 +

Incubation: up to 3 days; 30-35°C; aerobic; C. perfringens 24 hours; 37°C; aerobic

Date of release (DD.MM.YYYY): 13.04.2011
Expiry date (DD.MM.YYYY): 10.02.2016

Dr. Christian Arndt

responsible laboratory manager quality control

This document has been produced electronically and is valid without a signature

Merck KGaA, Frankfurter Stralle 250, 64293 Darmstadt (Germany): +49 6151 72-0 Page 1 von 1
SA-7 2200720/1081910000/000000 V. 971 Date: 13.04.2011



Media performance test documentation
(HHXIESAIE JIEN)

Media
(BHXIZ)

: Tryptic Soy Broth ( CH<

JHMIQI A~ SOH X BH KT )

Test Method
(A& EHE)

: The Korean Pharmacopoeia : Sterility test

/1SO 11737-2:2009 / Direct

Manufacturer Batch No.
(R AH) BD CELES 0286473
Manufacture date Effective date
(RIEL T 2010.09.23. (25T 2015.09.30.
Purchase date Open(Test)Date
(RUATH 2011.08.17. ENEEES 2012.10.05.

Incubation terms and

incubation time

(BHEH 2 HH2EAIRH)

22.5C, 5days (2012.10.05. ~2012.10.10.)

Microorganism Test Standards Results Results photo
(2= WNE=PIES) (213 (Z AR
Negative control No Growth No Growth
Bacillus subtilis Growth Growth
ATCC 6633 row row
Candida albicans Growth Growth
ATCC 10231 row row
Aspergillus niger
ATCC 16404 Growth Growth
Remarks
(8112)
Result Result Date Experimenter Checker
(B (ZULXL) (AR (BelXH
|
O.K. 2012.10.10. ﬂ&’ C T

Technology for better life!

Wi

SOYAGREENTEC Co., Ltd
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Becton Dickinson and Company
BD Diagnostic Systems

Certificate of Analysis

PO Box 999
Sparks MD 21152-0999 US Page: 1 of 3
Product Name : BOTTLE BACTO TSB CASEIN MED 500G
Catalog Number : 211825 Manufacture Date : 2010/09/23
Batch Number : 0286473
Expiration Date : 2015/09/30

01. Dehydrated Medium Appearance: Light beige, free-flowing,
homogeneous
02. Solubility: 3% solution, soluble in distilled or deionized water
03. Solution Appearance: Light amber, clear
04. Medium was tested per European (EP) and United States Pharmacopeia
(USP) Growth Promotion requirements. Tubes were inoculated with
< 100 CFUs. Tubes were incubated aerobically for 3 days and up
to 5 days for (*) organisms and gave cultural responses as

indicated.

TEST ORGANISMS ATCC® RECOVERY TEMPERATURE INCUBATION
*Asperigillus brasiliensis 16404 growth 20-25°C Up to 5 days
Bacillus subtilis 6633 growth 30-35°C,20-25°C Up to 3 days
*Candida albicans 10231 growth 20-25°C Up to 5 days
Escherichia coli 8739 growth 30-35°C Up to 3 days
Pseudomonas aeruginosa 9027 growth 30-35°C Up to 3 days
Salmonella typhimurium 14028 growth 30-35°C Up to 3 days
Staphylococcus aureus 6538 growth 30-35°C Up to 3 days

05. Cultural Response: Medium was prepared per label instructions.
Tubes were inoculated with the test organisms and incubated at the
temperatures specified for 18-48 hours, or up to 72 hours if

necessary.
TEST ORGANISMS ATCC® TEMPERATURE RECOVERY
Neisseria meningitidis 13090 30-35°C fair to good
Staphylococcus epidermidis 12228 30-35°C good
Streptococcus pneumoniae 6305 30-35°C good
Streptococcus pyogenes 19615 30-35°C good

06. Residual Solvents (CPMP/ICH/283/95): Typical Analysis for Tryptic
Soy Broth indicates that there is less than 5000 ppm of Acetone.
No other solvents were detected during analysis.

Characteristic Unit Value LowLimit HighLimit
Loss on Drying : % 1 0 5

PH at 25°C : 7.4 7.1 7.5

Bulk Lot Number : - 0258422

Creation Date: 2010/11/02 16:02:36




& BD

Becton Dickinson and Company
BD Diagnostic Systems

Certificate of Analysis

PO Box 999
Sparks MD 21152-0999 US Page: 2 of 3
Product Name : BOTTLE BACTO TSB CASEIN MED 500G
Catalog Number : 211825 Manufacture Date : 2010/09/23
Batch Number : 0286473
Expiration Date : 2015/09/30
Country of Tissue Category
Animal Source Origin BIC SIC ABC
Porcine USA I1I I1I B
Bovine Australia v v c
Bovine New Zealand v v c
Porcine Canada I11 I11 B

The Batch Number on this certificate is synonymous with the Lot Number
shown on the product label.

BD Diagnostic Systems (BDDS) is an ISO 13485:2003 and ISO 9001:2008
Registered facility. BDDS products are manufactured in facilities
registered with the United States Food and Drug Administration (FDA),
and are regulated by the FDA’s Quality System Regulations (QSRs). This
product met BDDS stringent quality standards at time of batch/lot
release. Any test results reported on this certificate were obtained
at time of release.

BD Diagnostic Systems’ Certificates of Analysis (COA) typically are set
up to contain animal origin information for finished products
manufactured using materials of animal origin. The animal origin
information may be contained in the animal source table and/or in one
or more of the additional paragraphs found on the COA. This
information is a compilation of animal origin data from the individual
lots of raw materials used to manufacture the batch of BD Diagnostic
Systems (BDDS) finished product for which the COA was created.

At the time the BDDS Certificate of Analysis is created and sent to the
Internet website address at http://www.bd.com/regdocs/, the animal
origin information as provided to BDDS by its suppliers is pulled into
the certificate as it is created by the BDDS automated certificate
system.

At times, suppliers notify BDDS of new and/or additional information
they have received from their raw material suppliers that modifies the
animal origin information for lots previously provided to BDDS. When
this situation occurs, BDDS updates the animal origin information in
the automated certificate system, recreates the affected finished
product COAs for batches within expiration date, and sends them to the
Internet website where they replace the prior certificate and are
immediately available to customers.

Customers enrolled in BD Diagnostic Systems’ Automated Change
Notification Program will be notified of the changes described above.

Creation Date: 2010/11/02 16:02:36




& BD

Becton Dickinson and Company
BD Diagnostic Systems

PO Box 999

Sparks MD 21152-0999 US Page: 3 of 3

Certificate of Analysis

Product Name BOTTLE BACTO TSB CASEIN MED 500G

Catalog Number : 211825 Manufacture Date : 2010/09/23
Batch Number : 0286473
Expiration Date : 2015/09/30

For complete details refer to "BD Position Statement - BD
Diagnostic-Diagnostic Systems, COA Animal Origin Information Position
Statement", located on the Internet website address at
http://www.bd.com/regdocs/ .

yyrza

John Gerlich

Vice President,

Quality Management and
Regulatory Compliance
Signature Date: 2010/11/02

Creation Date: 2010/11/02 16:02:36



Attachment 6.

Certificate

Item

Specification

Certified by

ISO9001: 2008

Service of Sterilization by irradiation

*TUV service

EN ISO13485:2003
/ AC: 2009

Provision of Irradiation Service of

Medical Devices

*TUV service

ENISO 11137
: 2006

Sterilization of healthcare product-
Requirement of validation and routine

Control — Radiation sterilization

*TUV service

US FDA

Registration

Contract Sterilizer

*US FDA Registration

Ministry of Health,
Labour and Welfare
(JAPAN)

It is certified that the above manufacturer is
certificated foreign medical device
manufacturer pursuant to Article 13-3 of
the Pharmaceutical Affairs Act.

* Minister of health.
labour and welfare
(JAPAN)

SOYAGREENTEC CO., LTD.




CERTIFICATE

The Certification Body
of TUV SUD Asia Pacific TUV SUD Group

certifies that

Technology for better life!

‘SOYI\ GREE

SOYAGREENTEC Co., Ltd.

900-3, Sangsin-Ri, Hyangnam-Eup
Hwaseong-Si Gyeonggi-Do, 445-922, Korea

has established and applies
a Quality Management System for

Provision of Irradiation Service of Medical Devices
Design, Development, Production and Distribution of Sterile Blood
Collection Tubes
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An audit was performed, Report No. 20041555

=7)
oSy O

Proof has been furnished that the requirements
according to

ISO 9001:2008

are fulfilled. The certificate is valid from 2011-03-01 until 2014-02-28
Certificate Registration No. TUV100 01 1501
2011-03-28
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ZERTIFIKAT ¢ CERTIFICATE ¢

Certification Body
of TUV SUD Asia Pacific |
TUV SUD GTOUp Accreditation by the Joint Accreditation System
of Australia and New Zealand, URL
www_jas—anz, org/register
1ISO 9001
TOV SUD Korea Ltd. ® 12F, “KLI63" Bldg., #60, Yoido-Dong, Youngdeungpo-Gu ® 150-763 Seoul ® Korea 1UV®

TUV SUD TUV SUD TUV SUD TUV SUD_
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ZERTIFIKAT © CERTIFICATE &

Product Service

CERTIFICATE

No. Q4N 11 01 50558 003

Holder of Certificate: SOYAGREENTEC Co., Ltd.

900-3, Sangsin-Ri, Hyangnam-Eup
Techology forbererifel  HWaseong-Si, Gyeonggi-Do 445-922

@ SOYAGREE! REPUBLIC OF KOREA

Facility(ies): SOYAGREENTEC Co., Ltd.
900-3, Sangsin-Ri, Hyangnam-Eup, Hwaseong-Si, Gyeonggi-Do
445-922, REPUBLIC OF KOREA

Certification Mark:

ENISO 13485

Scope of Certificate: Provision of Gamma Sterilization of Medical
Devices

Applied Standard(s): EN I1so 13485:2003/AC:2009
Medical Devices - Quality Management Systems -
Requirements for regulatory purposes

The Certification Body of TUV SUD Product Service GmbH certifies that the company mentioned
above has established and is maintaining a quality system which meets the requirements of the
listed standard(s). See also notes overleaf.

Report No.: 74926742
Valid from: 2011-03-01
Valid until: 2013-02-28

H-&

- 355065
Date, 2011-02-25
Hans-Heiner Junker
Page 1 of 1
TOV SUD Product Service GmbH 4 * X%, Akkreditiert durch
s * * Zentralstelle der Lander
Zertifizierstelle P %%é % fur Gesundheitsschutz
RidlerstraBe 65 - 80339 Miinchen **__"__“ X und Mo ditrbetlden
Germany * 4k ZLG-ZQ-999.98.12-46 TUV
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ZERTIFIKAT @ CERTIFICATE &

Product Service

Supplement to Quality System Certificate
Q4N 11 01 50558 003

issued by TUV SUD PRODUCT SERVICE GMBH on 2011-03-01

SOYAGREENTEC Co., Ltd.

900-3, Sangsin-Ri, Hyangnam-Eup
Hwaseong-Si, Gyeonggi-Do
445-922, KOREA

for the facility

SOYAGREENTEC Co., Ltd.

900-3, Sangsin-Ri, Hyangnam-Eup
Hwaseong-Si, Gyeonggi-Do
445-922, KOREA

The quality system certified as stated above additionally fulfills the applicable
requirements of EN / ISO 11137:2006 — Sterilization of health care products -
Radiation — Part 1: Requirements for development, validation and routine
control of a sterilization process for medical devices - as documented in the
audit report no. 74926742.

The assessment was performed by auditors authorized under TUV SUD Product
Service GmbH procedures. The audit team included an auditor authorized for
sterilization.

This supplement is valid only together with the certificate stated above.

TUV SUD PRODUCT SERVICE GMBH
Certification Committee for Medical Devices

Munich, 2011-03-01

H-&

Hans-Heiner Junker

TUV SUD Product Service GmbH is a Notified Body (identification number 0123)
according to Council Directive 93/42/ EEC concerning medical devices.

TUV SUD Product Service GmbH K *x X%, Akkreditiert durch

o > * Zentralstelle der Lander
Zertifizierstelle * -_?.-Lé % fur Gesundheitsschutz
RidlerstraBe 65 - 80339 Miinchen TR BT o

Germany * % *° ZLG-ZQ-999.98.12-46



‘<(_ U.S. Department of Health & Human Services US FDA RegisterEd

U.S. Food and Drug Administration

Protecting and Promoting Your Health

FIYA

Establishment Registration Database

(Contract Sterilizer)

1 registered establishments meeting your search criteria returned - Establishment Registration Name : soyva

MNew Search Help | Download Files | More About Registration & Listing
Name State/ Registration Current
Country Number Registration Yr
SOYA CO., LTD. KOREA, REPUBLIC OF 3004525100 2011

« BAMDAGE. ELASTIC -

Contract Manufacturer

+ TAPE AND BANDAGE. ADHESIVE -

Contract Sterilizer

+ BONE GRAFTING MATERIAL. SYMNTHETIC - OSTEOMN

Contract Sterilizer

Establishment:

SOYA CO._, LTD.

900-3 Sangsin-Ri

Hyangnam-Myun, Hwasung-Gun
Kyunggi-Do, KOREA, REPUBLIC OF
Registration Number: 3004525100
Status: Active

Date Of Registration Status: 2011

Owner/Operator:

SOYA CO., LTD.

900-3 Sangsin-Ri

Hyangnam-Myun, Hwasung-Gun
Kyunggi-Do, KOREA, REPUBLIC OF
Owner/Operator Number: 9062715

Official Correspondent:

John H Choi

FISCIUM INTERNATIOMAL, INC.
779 Granite Ave.

Langhome, PA 13047

Phone: 267-2109365

US Agent:

Feter

GQ America

300 Atwood St. Pittsburgh
Oakland, PA 15213

Phone: 412 5128802 Ext
Fax: 412 6873976

Email: Pittcmi@Hotmail Com




HEHS BG10300069

Number of accreditation

B A SRR A

Accreditation certificate of foreign medical devicemanufacturer

K& x4 Soyagreentec Co.,Ltd.

Name (Name of
corporation)

B3 7T O 44 Sovagreentec Co.,Ltd.

Name of the
manufacturing
establishment

B A O T AL HL 900-3, Sangsin-Ri Hyangnam-Eup Hwaseong-Si Gveonggi

Location of the -Do, 445-T746, Korea
manufacturing

establishment

B DX 53 o bRy SR EE S (Sterile Medical devices)

Accreditation

categories

HHEE13LDO3OBEBICIVAEEN: EE RS NEREEETHLE LY

ALY %o

It is certified that the above manufacturer is certificated foreign medical device manufacturer

pursuant to Article 13-3 of the Pharmaceutical Affairs Act.

ERR 2448 10H 12H
2012 Year  Month Day

BEEHFBHAE =

Minister of Health, Labour and Welfare

A %l 3 1] SRk 24 4 9H 6H2H
Valid period From 2012 Year ~ Month Day
L 9% 98 SEFC
until 2017 Year  Month Day

0122477019030

-

WakiolM

=

Igl
=
[HA




Attachment 7.

Certificate of calibration

*Multi-tester

*Digital Vernier Calipers
*Digital Thermo-Hygrometer
* Pressure gauges, gage

* Constant humidity & temperature chamber

SOYAGREENTEC CO., LTD.
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CALIBRATION CERTIFICATE

A S, o
Korea Testing Laboratory Certificate No. 127049550-03-2
723, Haean-ro, Sangnok—-gu, Ansan—sl, Gye
onggl-do, KOREA IHIOFI,;(Iaé 1°f) P/ é?sa )
TEL : +82-31-500-0217 FAX : +82-31-500-0389
1.2 2 X ( Client )
Jl & & (Name ) SOYAGREENTEC CO..LTD.
&= 4 (Address ) : 900-3,Sangshin—Ri,Hyangnam—Eup,Hwaseong—-Si,Kyeonggi—Do,Korea.
2. & A J| ( Callbration Subject )
Jl Il 9 (Description) : Push-Pull Gauge

HIE 3 AP L @A ( Manufacturer and Model Name ) @ Mecmesin / BFG 500N

JIJ|HS ( Serial Number ) @ 05-0223-08
3. 1 E g X ( Date of Calibration ) : 22 August 2012
4. m 3 & & ( Environment )

2 & ( Temperature ) : @23 +061)%C = < (Humidity )t (B2 £ 1) % R.H.

WHEA (Location ) : W DEHEZF4 (KTL Lab.) [ 0IS1E (Mobile Lab.) O 8&FwWE (On Site Calibration)
5. B3 EE2| Ag4 (Traceablity )

nEYY U AS4 A= (Callbration method and/or brief description) :

The above instrument s calibrated as per standard calibration procedure(CP801-20206-1,KTL) for Push—Pull Gauge
and by standards traceabled to National Metrology Institude.

DA A28t E=3H| HAl ( Ust of used standards/specifications )

AEEFH S HIZ2 AL S BAl JIHE n3ssgdxt wEJ| =
Description Manufacturer and Model Serial Number Calibration valid unti Calibration Laboratory
Weights Dae-kyung Engineering / — 03-36-6N 2013, 03. 08 KTL

6. 1 H & 1 ( Calibration Results ) : Refer to the attached calibration results
7. 23 88 < ( Measurement Uncertainty ) : Refer to the attached calibration results

=4 &} (Measurements performed by) &¢I X (Approved by)
mm:%tlon) H 9 (Tite) : Technical Supeﬁr
4 9 (Name) : Cho Jeong Rae 'b A & (Name) : Chung Chan—H J

2 AFAE SHAS D20 AES 2 H (international Laboratory Accredltanon Cooperation) & &2 E 8 = (Mutual Recognition Arrangement) il
A E S **E""é?\?(KOLAS)EE’Ei S0I1g2 2018 WEZ UL

{The above ca braton certfcate s the accred ted ca bratan tems by Korea Laboratory Accred tat on Scheme, wh ch s gned the LAC-MRA )

22 August 2012

2013|213
Accredited by KOLAS, Republic of KOREA

st = AIE

Korea Testing Laborator

(F)0 83 E83)o BUEYSTN S TE NI SL(WFG6, 25, a5 S)2 S B WY IR FRN SUD

(NOTE) t any sgn fecant nstab ty or other adverse factor{over oad, temperature, hum dty etc ) man fests tsef before, dur ng or after ca brat on. and
s ke y to affectthe va dty of the ca bratan

FP812-03-00




m N &
CALIBRATION RESULTS

723, Haean—ro, Sangnok—gu,

Ansan-si, Gyeonggi—do, KOREA
Tel : +82-31-500—-0217 , Fax : +82-31-500-0389

standard@ktl.re.kr

E-mail :

a}

MEAM HE : 12-049550-03-2
Certificate No.

Holx| (2)/(& 2)
Page of Pages

> Description

: Push—Pull Gauge

< Manufacturer : Mecmesin
< Type : BFG 500N
<> Serial Number : 05-0223-08
Tension
Calibration Value of the Indication Load (N) Relative Relative
L Accuracy Expanqed
(N) Runt Run?2 Run3 Average Ezror Unceartalnty
(%) (%)
0 0.0 0.0 0.0 0.0 - -
200 Q7.6 97.7 97.7 97.7 =51.15 Q.15
400 195.2 195.3 195.8 195.3 =51.18 0.08
600 292.9 293.0 293.0 293.0 -51.17 0.05
800 390.7 390.8 390.7 390.7 =51.16 0.04
1150 488.6 488.7 488.7 488.7 =57.50 0.03
0 0.0 0.0 0.0 0.0 - -
(Confidence Level = 95 %, k = 2.87)
Compression
Calibration Value of the Indication Load (N) Relative Relative
Lot . Accuracy Expand.ed
(N) Run1 Run2 Run3 Average Eiror Unceortalnty
(%) (%)
0 0.0 0.0 0.0 0.0 - -
100 98.7 98.8 98.7 98.7 =120 0.15
200 196.6 196.6 196.6 196.6 ~1.78 0.03
300 294 4 294 4 294 .4 294 .4 -1.87 0.03
400 392.1 392 .1 392.1 382 .1 -1.97 0.02
500 489.8 489.7 489.8 489.8 -2.04 0.03
0 0.0 0.0 0.0 a.0 - -
(Confidence Level = 95 %, k = 2.87)

* There are wide differences between the output of your gauge and that of our calibration
machine. We recommend that you must use it very carefully.

* 1 Division
* Resolution :

0.1
0.1

(N)
(N)

The end.

# Recommend Recal. Term : 12 months

FP812-04-00

S
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CALIBRATION CERTIFICATE

" AEM S 11-2522-1509-1
Korea Testing Laboratory| ceriicate no.

723, Haean-ro, Sangnok—gu, Ansan-si, Gyeonggi-

do, KOREA HOIX] (1)/(&2)
TEL : +82-31-5000-246 FAX : +82-31-5000-244 Page of Pages
1.2 =2 Xt (Client)
7l & 9 (Name) . SOYAGREENTEC CO.,LTD.
= 4 ( Address ) : 900-3,Sangshin—Ri,Hyangnam-Eup,Hwaseong-Si,Kyeonggi-Do,Korea.
2. % & 7| ( Calibration Subject )
7l 7| 9 ( Description ) ; Digital Calipers

H =3 A Y 84| ( Manufacturer and Model Name ) : S.TOOLS / (0 ~ 150, 0.01) mm
7| 7| 1 & ( Serial Number) : F413916

3. I ¢ &} ( Date of Calibration ) : 29 November 2011
4, 1 3 & Z ( Environment )
2 £ (Temperature) : (20.2+0.1)°C MU &S (Relative Humidity) @ (580 £ 1) % R.H.
WHE2 (Location) : WMIEFFA (KTL Lab.) [Oo|=S1H (Mobile Lab.) O & 1A (On Site Calibration)

[~ ]
HEZF2 &~24 ( Traceability )
nyey gl AZ4M ME (Calibration method and/or brief description) :

The above instrument is calibrated as per standard calibration procedure(CP801-10605-1, KTL) for Internal-Qutside Calipers
and by standards traceabled to National Metrology Institude.

IHo| AlE2E TZEZEHE| @A ( List of used standards/specifications )

=
Ji)ﬁ

ALEEH|Y M ZrE AL 2 84 7217|H & eSS -X-Tp ! nyzia
Description Manufacturer and Model Serial Number Calibration valid until | Calibration Laboratory
Gauge Block PTW /103 pcs, 0 Grade 77647 2013, 10. 15, KTL
Caliper Tester Mitutoyo / 360 mm 430127 2012. 07. 09. KTL
Il & & =} ( Calibration Results ) :  Refer to the attached calibration results
7. SE 28T ( Measurement Uncertainty ) : Refer to the attached calibration results
8 of =4 X} (Measurements performed by) &2l (Approved by)
(Affirmation) . | 1 [‘ o | & % (Title) Technical Supervisor
4 Y (Name) : Park Sang—-Wook =2, 4 9 (Name) : Noh Hyeon-Solt '

2l 88 M= IHAIE 7|22l H 8> H (International Laboratory Accreditation Cooperation) 4t 1% # & (Mutual Recognition Arrangement)oll A&
=gl 7|7 (KOLAS) 2R Solgt2 Fote| A ZE 3L cl,
(The above calibration certificate is the accredited calibration items by Korea Laboratory Accreditation Scheme, which signed the ILAC-MRA.)

29 November 2011

ghel®y| 7 ol
Accredited by KOLAS, Republic of KOREA

roll

A A =AERE

Korea Testing Laboratory

st

(F) ol 4HME 5F7(o| LT e 0|xls 24(2RSE B, &5 5)2 SHE HspL wMs FRolls 287 U

This Certification is invalid under sudden change of voltage, temperature, humidity that affect subjected instrument precision.

FP812-03-00




1 A T
u g Z 4 MEAM HE: 11-2522-1500-1
CALIBRATION RESULTS Certificate No.

723, Haean-ro, Sangnok—gu, Ansan— olx| (2 "
si. Gveonagi—do. KOREA Holxl (2)/(&2)
TEL : +82-31-5000-246 FAX : +82-31-5000-244 Page of Pages

| _E-mail : leegs@ktl.re.kr

* Description : Digital Calipers
= Manufacturer : S.TOOLS
= Serial No. : F413916

- 1. QOutside measurement hour scaled accuracy

0 0.00 =
50 -0.03 0.01
100 =07 0.01
150 0.05 0.01

2. The inside measurement hour scaled accuracy

50 0.02 0.01
100 . 0.01 0.01
150 0.09 0.01
* Calibration Value = Nominal Size + Correction Value The end.

FP812-04-00



CALIBRATION CERTIFICATE

Korea Testing Laboratory Certificate No. : 12-065940-02-2

723, Haean-ro, Sangnok-gu, Ansan-sl, Gye C1Y/il2)
onggi-do, KOREA Page of Pages
TEL : +82-81-500-0217 FAX : +82-31-500-0389

1. Client
Name : SOYAGREENTEC CO.,LTD.
Address : 900-3,Sangshin—Ri,Hyangnam-Eup,Hwaseong-Si,Kyeonggi—-Do,Korea.

2. Calibratlon Subject
Calipers, inside/outside

Description :
Manufacturer & Model Name : 8.TOOLS / (0 ~ 150 /0.01) mm
Serial Number : F413816
3. Date of Callbration : 04 December 2012
4. Environment
Temperature : 200+ 0:1) & Humidity : (47 £ 1) % R.H.
Location : (=] KTL Lab. ] Mobile Lab. [ On Site Calibration
5. Traceabllity

Callbration method and/or brief description :
The above instrument is calibrated as per standard calibration procedure(CP801-10605-1,KTL) for Calipers, inside/o

utside and by standards traceabled to National Metrology Institude.

List of used standards/specifications
Description Manufacturer and | gerja) Numper | Calierationvalid | cajipration Laboratory
Gauge Blocks Mitutoyo / 103 pcs. 77647 2013. 10. 15 Kk
Step gauges Mitutoyo / 515-585 430127 2014. 07. 09 KTL
6. Callbration Results : Refer to the attached callbration results
7. Measurement Uncertainty : Refer to the attached callbration results
Measurements performed by Approved by
Afflrmation Tltle : Technical Superyis
o At/
Name : Kim Sung-Joorig Name : Noh Hyeon—Soo

The above calibration certificate is the accredited calibration items by Korea Laboratory Accreditation Scheme, which signed the ILAC-MRA.

04 December 2012

Korea Testing Labo
Accredited by KOLAS, Republic of Kt

(NOTE) It any significant instability or other adverse factor(overload, temperature, humidity etc.) manifests itself before, during ar after calibration, and
is likely to affect the validity of the calibration.

FP812-03-00
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V.Y T
JT'L °-| é 'L'I. MEAM HE : 12-065940-02-2
CALIBRATION RESULTS Certificate No.

728, Hasan-ro, Sangnok-gu, Ansan-si, Gyeonggi-do, KOREA Ho|x] (2)/(&2)

Tel : +82-31-500-0217, Fax : +82-31-500-0389 Page of Pages c“""ﬁmm NO. KGO"@
E-mail : standard@ktl.re.kr

* Description : Calipers, inside/outside
* Manufacturer : S.TOOLS
* Serial No. : F413916

1. Qutside measurement hour scaled accuracy

2. The inside measurement hour scaled accuracy

50 0.07 0.01
100 0.06 0.01
150 0.07 0.01
Note) Calibration Value = Nominal Size + Correction Value The end.

FP812-04-00
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CALIBRATION CERTIFICATE

KOREA TESTING LABORATORY| ‘Gorircate o

1271-12, Sa-dong, Sangrok—gu, Ansan-si, Gyeonggi—do, Korea 0| x| ( 1 ) / ( £2 )
TEL : 82-31-500-0298 FAX : 82-31-500-0297 Page of Pages

1. @ 2| X} ( Client )

7l 2 9% ( Name) . SOYAGREENTEC CO.,LTD.

. £ ( Address ) 900-3,Sangshin—-Ri,Hyangnam—Eup,Hwaseong-Si,Kyeonggi-Do,Korea
2. & ¥ 7| ( Calibration Subject )

7| 7| & ( Description) : Digital Hygrometers

H = 5| AF 2 &4 ( Manufacturer and Model Name TESTO / 608-H2
7|1Z7|#H & ( Serial Number ) : 3003581

3. W& X} ( Date of Calibration ) : 24 November 2011

4. 1 3 & & ( Environment )
2 & (Temperature) :(23.4+04)C At O & = (Relative Humidity) (51 +2)%RH.
W™ EA (Location) : MIEFEZFEA (KTL Lab.) ol =S1™ (Mobile Lab.) Os&nA

1A (On Site Calibration)
FEE9 ¢a@ ( Traceability )

Herg gl A34M M& ( Calibration method and/or brief description ) :

The above instruments is calibrated as per standard calibration procedure (CP801-50204-2, KTL) for Digital Hygrometers and
by standards traceabled to National Metrology Institute.

ol Al8st 2&=2H| BA| ( List of used standards/specifications )

E

5.

I=_I _II!I'

ALEEH|E HEFS AL 2 "HAl 717|813 MESEsN-A=1 N uy7| =
Description Manufacturer and Model Serial Number | Calibration valid until | Calibration Laboratory
Dewpoint Hygrometer | G. E. / M2-Plus, 1211H 0930504 2012, 08. 27. KTL
Thermometer Bridge HART / 1529 A38474 20717, T2 13, KTL
Constant Temperature
and Humidity Chamber espec / PL-3KP 14010007 2012, 08,11, KTL
6. i1 & & 2} ( Calibration Results ) : Refer to the attached calibration results
7. 58 & ( Measurement Uncertainty ) :  Refer to the attached calibration results
& o ZtM X} (Measurements performed by) &2l A} (Approved by)
e A o H & =]
(Affirmation) & 2| (Title) :  Technical SUDEN)"%’{(
4 ¥ (Name) : Hwang Sung 4 o (Name) : Ji, Jin—hwan
2 ME M= SIHAIE7| 22l ™ B2 & (International Laboratory Accreditation Cooperation) 4t& 91 & # & (Mutual Recognition Arfangement) ofl
Mg BRI E 7|7 (KOLAS) 2R E Zolgte Fofe] nE AL Cl,

(The above calibration certificate is the accredited calibration items by Korea'Laboratory Accreditation Scheme, which signed the ILAC-MRA.)

24 November 2011
R0l %I| T ol
Accredited by KOLAS, Republic of KOREA

St = AEEE
Korea Testing Laboratory

(F) ol 88 ME 5572 LT ETo| S o(x|= 22(2Fst 25, &L 5)2 2

gl - - e

et et YUE F 2ol FE7 EYC
This Certification is invalid under sudden change of voltage, temperature, humidity that affect subjected instrument precision.
FP812-03-00




wdZE

MEMHSE ©  11-2564-943-1
CALIBRATION RESULTS Certificate No.
1271-12, Sa-dong, Sangrok-gu, Ansan-si, Gyeonggi-do, Korea H‘ﬂlel ( 2 ) / ( '§ 2 )
TEL : 82-31-500-0298 FAX : 82-31-500-0297 Page of Pages
Email : h9610@ktl.re.kr

¢ Description Digital Hygrometers

TESTO / 608-H2
3003581

& Manufacturer and Model Name
< Seiral Number

1. € &= (TEMPERATURE)
Reference Val. (C) Indicated Val.(C) Uncertainty (C)
10.0 10.1 0.8
20.0 20.1 0.8
30.0 30.2 0.6

Uncertainty (Confidence Level 95 %, k=2)

2. & £ (HUMIDITY) (at 20 )

Reference Val. (% R.H.) Indicated Val. (% R.H.) Uncertainty (% R.H.)
39.5 33.8 2.7
59.9 53.2 ) 3.7
79.7 71 3.9

Uncertainty (Confidence Level 95 %, k=2) The end.

< Refer to clause 41 of the operation of national calibration laboratories designation system,
calibration period : 12 Months.
FP812-04—-00




CALIBRATION CERTIFICATE

Korea Testing Laboratory Certificate No. : 12-065940-02-3

728, Haean—ro.Eianqnok—au. Ansan-sl, Gye (1)/(2)

onggl—-do, KOR
¥ e of
TEL : +82-31-500-0217 FAX : +82-31-500-0389 Page of Pages

1. Client

Name @ SOYAGREENTEC CO.,LTD.

Address : 900-3,Sangshin—Ri,Hyangnam-Eup,Hwaseong-S8i,Kyeonggi—Do,Korea.
2. Callbratlon Subject

Description : Digital Hygrometers
Manufacturer & Model Name : NONE / NONE
Serial Number : 071224A
3. Date of Callbratlon : 11 December 2012
4. Environment
Temperature : (e32+04) ¢ Humidity : (48 + 2) % R.H.
Location : W] KTL Lab. I Mobile Lab. [J On Site Callbration

5. Traceabllity

Callbration method and/or brief description :

The above instrument is calibrated as per standard calibration procedure(CP801-50204-2,KTL) for Digital Hygromete
rs and by standards traceabled to National Metrology Institude.

List of used standards/specifications

S Manufacturer and . Calibration valid ; ;
Description Model Nams Serial Number uritil Calibration Laboratory
Constant Temerature & Hu
midity Generator ESPEC / PL=8KP 1401007 2013 01. 30 KTL
Dew Point Hygrometer G. E. / M—2 PLUS 0930504 2013. 06. 27 KTL
Digital Thermometer HART / 1529 A38474 2018 11. 30 KTL
6. Callbration Results : Refer to the attached callbration results
7. Measurement Uncertainty : Refer to the attached calibration results
Measurements performed by Approved by
Afflrmation Title : Technical Superyﬁaht
Name : Hwang Sungjio Name : Ji Jin-Whan )

The above calibration certificate is the accredited calibration items by Korea Laboratory Accreditation Scheme, which signed the ILAC-MRA.

11 December 2012

Korea Testing Labo
Accredited by KOLAS, Republic of

(NOTE) If any significant instability or other adverse factor(overioad, temperature, humidity etc.) manifests itseit before, during or after calibration, and
is likely to affect the validity of the callbration.

FP812-03-00
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CALIBRATION RESULTS

723, Haean—ro, Sangnok—gu, Ansan—si, Gyeonggi—do, KOREA|
TEL :+82-31-500-0217 FAX :+82-31-500-0389
E-mail :standard@ktl.re.kr

HEAHE :
Certificate No.
Holx| (2)/(&2)

Page of Pages

12-065940-02-3

G o
SUBRATION NO, KOO

< Description

<& Manufacturer and Model Name

$ Seiral Number

Digital Thermo—hygrometer
NONE / NONE
071224A

1. 2 &= (TEMPERATURE)
SENSOR;OUT
Reference (C) Indication (TC) Uncertainty (C)
10.0 9.5 0.5
20.1 20.3 0.5
30.2 30.6 0.6
Uncertainty (Confidence Level 95 %, A=2)
2. & T (HUMIDITY) (at 20 T)

Reference (% R.H.)

Indication (% R.H.) Uncertainty (% R.H.)

40.6

59.6

79.3

39 4
61 4
81 5

Uncertainty (Confidence Level 95 %, £=2)

The end.

{ Refer to clause 41 of the operation of national calibration laboratories designation system,

calibration period : 12 Months.

FP812-04-00

#2 0I3E £
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CALIBRATION CERTIFICATE

AL BS:

Korea Testing Laboratory Certificate No. 12-048550-03-3
723' Ha I3 s d‘ u, A _d,
e e g i HOIKI (1) /(&2)

Page of Pages

TEL : +82-31-500-0217 FAX : +82-31-500-0389

1.2 2 X (Client )

J| 2 9% (Name) : SOYAGREENTEC CO.,LTD.

= 4 (Address ) : 900-3,8angshin—Ri,Hyangnam—-Eup,Hwaseong —Si,Kyeonggi—Do,Korea.
2. & 3 7| ( Calibration Subject )

Jl J] & ( Description) : Pressure gauges, gage

ME3I AN & & al( Manufacturer and Model Name ) ©@ KONICS / TPS20&KN-2000W

JI1J1H S ( Serial Number ) :  |E0278
3. 11 3 & X ( Date of Calibration ) : 28 August 2012
4. 11 3 & & ( Environment )

2 & ( Temperature ) : (20,5 £ 0:5) © & & (Humidity ) : (50 + 5) % R.H.

DHFA (Locatlon ) ! W DHTFA (KTL Lab.) [10ISHE (Mobile Lab.) O &&E0A (On Site Calibration)
5. BFHES 434 (Traceabllity )

nAEYUEY 8 A348 M= (Calbration method and/or brief description) :

The above instrument is calibrated as per standard calibration procedure(CP801-20413-1,KTL) for Pressure gauges,
gage and by standards traceabled to National Metrology Institude.

WEH A28t EEFH| Z A ( Ust of used standards/specifications )

ArE EHI Y HZESI AL A JIIHE NESSYL wHEI| =
Description Manufacturer and Model Serial Number Calibration valid untl | Calibration Laboratory
Pressure Calibrator SR INSTRACI WO.EPF 309 2012. 09. 14 KTL

6. 1! 8 & 1} ( Callbratlon Resuits ) : Refer to the attached callbration results
7. 23 28 < ( Measurement Uncertainty ) : Refer to the attached callbration results

=4 R (Measurements performed by) S0 X (Approved by)

& 9 (Name) : Chang jinseok® /. | 4 9 (Name): Chung Heung—Hw

(Afﬁ?rtrgtlon) | B 9 (Tite) ¢ Technical Supervis%

%
A

(Th

M 2HA
eI
c

ove ca

& J| 201 &8 2 ¥l (international Laboratory Accreditation Cooperation) &S0 A8 & (Mutual Recognition Arrangement) Ol
F(KOLAS)ZESE 20182 20 A2 WLt

|
|
brat on cert fcate s the accred ted ca brat on tems by Korea Laboratory Accred tat on Scheme. wh ch sgned the LAC-MRA )

o 20z
]

28 August 2012

s=013J| 2
Accredited by KOLAS, Republic of KOREA

sS4t d|I=AIE

Korea Testing Laboratory®

(F)0 SB A= 8F08 FPIRCO QLS 0AUE 2L (WSS, BE,. a5 S)2 S XS 2310 g8 IR f 820 8UD

(NOTE) f any sgn fcant nstab ty or other adverse factorlover oad, temperature. hum diy etc ) man fests tsef before, dur ng or after ca brat on, and
s ke y to affect the va dty of the ca braton

FP812-03-00

*2 013 £8 @I}%‘@ EHX EEJ?"GI\H %HDIIM MEH._ EDEE%LIEI
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CALIBRATION RESULTS

723, Haean—ro, Sangnok-gu, Ansan—sl, Gyeonggi—do, KOREA

Tel : +82-31-6500-0217 , Fax : +82-31-500-0389

E-mail : standard@ktl.re.kr

MEAM HE : 12-049550-03-3
Certificate No.

Holx| (2) /(& 2)
Page of Pages

This assigned expanded uncertainty corresponds to a coverage probability of approximately 95%.

Standard Value Indication Value | Correction Value Q_@nde: cl:Uan: ertainty Accuracy
No.
kPa kPa kPa kPa kPa
1 0.0 0 0 1 1
2 96.5 97 0 1 1
3 193.1 193 0 1 1
4 289.6 290 0 1 1
5 386.1 387 -1 1 2
6 482.6 485 -2 1 3
Distribution chart of Uncertainty
3.00000
> 2.50000 TR — I
§ 2.00000
@
8 1.50000 = ¥
= 1.00000 t
° 0.50000 = “ T
[=}
< 0.00000 ' : :
£ -0.50000 po 200 300 400 500 690
B-1.00000 | '
i Pressure ‘
L
# Correction Value = Standard Value — Indication Value
# Accuracy=|Correction Value|+|Expanded Uncertainty|
“End"

# Unit conversion : 1kPa=0.145037psi

¥ Accreditation system of national calibration laboratories, clause 41

: 12 Months.

FP812-04-00

R% ISt
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Stability Test Chamber

Validation

(SR A A d 7] Validation)

Experiment Date , 3
NP : 2012.03.07 ~ 08
Experimental Machine : -
287]7] : Stability Test Chamber
Manufacturer _
A ZA} : LABFINE, INC.
Model
o gl . FLT-084S
]
Experimenter | Checker Approver
. (A=) (1A (5217}
Signature ~
()\-] tg ) ) L"’%ﬂl :
‘ T i

SOYAGREENTEC Co., Ltd.
F ook



STABILITY TEST CHAMBER VALIDATION

(34 A187] VALIDATION)
Date (YA |:2012. 03. 07. ~ 08.
Purpose : To ensure the reliability of the product set as the storage conditions
(53) are maintained to verify.

(AFY AAHEL E3sl7] s8] 438 RAZAYE FAHEA
A5d4)

Target STABILITY TEST CHAMBER (¢t A A1 8 7))
(th3) Model(22) : FLT - 084S _

Manufacturer (#] &3] A}) : LABFINE, INC.

Manufacturing number (#] =¥ %) : 080324
Item : Temperature and humidity distribution test (2%, % ¥ A|¥)
(BF5) Measuring Machines (374 7] 7]) : TR320 (DICKSON)

Verification and correction date (291 2 A A Y =}):2011.12.26.

Next Verification and correction date (x}7] 7-1A Y A}): 2012.12.25.
Result : The Stability Test Chamber has been proven to be working well.
(A8) (R AE7]171 2 FF20]l THHAUAL)

- Temperature distribution : Set temperature of +2 T

(EEE2XE : 43 &x9 $27T)
- Humidity Distribution : Set humidity of + 5% Rh
(FEEX . 432X 15%Rh)

Attachments | : Stability Test Chamber Validation data
() (B AE7] Beldo]d A &)

TR320 Verification and correction certificate

(TR320 o A-m% AHA)
Remarks : Operation, temperature and humidity distribution uniformity of
("] az) Stability Test Chamber has been confirmed.

(AFEA A7 &FF R 25, 5 X9 #dAo] &QHUT

. Person in
Result Expen_menter C_hecker charge
PR o Sl

SOYAGREENTEC Co., Ltd.
F) 2012




< Measurement location and measurement equipment >

( SAHYAX L F5AH7)7])

NO. Measurement location | measurement equipment
(H 3) = A 9 A (= & 71 71)
< High(*) >
@® Front Left(Z ™ =}) TR320 /07157157
@ Front Right(x1 ™ %) TR320 /07157158
® Rear Left($-H =}) TR320 /07157160
@ Rear Right(+H %) TR320 /07157161
< Medium(<) >
® Middle left(zH =}) TR320 /07157171
® Middle Righ(Z ¥ 5-) TR320 /07164138
< Low(3}) >
@ Front Left(x1 ™ %}) TR320 /07164143
Front Right(™ -$-) TR320 /07164144
© Rear Left(+H =}) TR320 /07164146
Rear Right(%-% %) TR320 /07164147

< Stability Test Chamber Perspective drawing >
(A E7] FAIE)

High(*d) -> ®®——@ ————————— 2
Medium(=)->| — & — — ® —
5 Il VN

Low(3}) -> @




Temperature distribution test documentation 1
(AR 2= BXZAIY 7154 1)

Experimental Machine

(7171 )

Stability Test Chamber - TR320
( FHBAAIE7] —~TR320)

Installation Location

(HA L)

Q.C. Laboratory (FZ2 &2, 474)

Set status (W] dA)

55C, 50%Rh

Test Date (A& <A}

2012. 03. 07.

o Temperature Distribution Standard (2= &% 7|F)
-> 5 hours, temperature Set(+2C) ( 5A|7t SQF MH2x 9| +2TC 0|3})

S EE ANE 9 Z1} ( Temperature distribution test Result )

Unit(&t9]): C
mi Error: 55°C

Location Experin]ental MachineMinimumMaximum| (232 :55C) |Deviation|Decision

(#14) (547171) (Ha)| (ANE) MinimumMaximum| (B2 | (¥3)
(Hawh) | A d#)

@ TR320 /07157157 | 54.5 85.1 -0.5 +0.1 04 O.K.
@ TR320/07157158 | 54.6 85.5 04 +0.5 0.1 O.K.
® TR320/07157160 | 54.4 55.6 -0.6 +0.6 0.0 O.K.
@ TR320 /07164161 | 54.5 55.3 -0.5 +0.3 -0.2 O.K.
® TR320 /07157171 | 546 §5.2 04 +0.2 -0.2 O.K.
® TR320 /07164138 | 54.8 55.4 -0.2 +0.4 0.2 O.K.
@ TR320/07164143 | 54.8 55.7 -0.2 +0.7 0.5 O.K.
TR320/07164144 | 546 55.4 04 +0.4 0.0 O.K.
©) TR320 /07164146 | 54.7 55.1 -0.3 +0.1 -0.2 O.K.
) TR320 /07164147 | 54.5 25.5 0.5 +0.5 0.0 O.K.

o Attachments data (%‘ F25)
TR320 10 different test results were attached.
(TR320 10 7H9] Al @235 AFH)

1. Temperature and humidity data : temperature, humidity distribution)

(A e 2, €% HolH : 2%, &= £X))
o Uniqueness(5-°] A}
Decision Experimenter Creation Date Checker Person in charge
(¥#3) (A=) EE D (812 (A
K. | _ .03.09. i a
O0.K /4% 20/2.03 ﬂ//,j_;z, %
—




Humidity Distribution test documentation 1
(LBAEAE7] 55 EXAIE 7154 1)

Experimental Machine

Stability Test Chamber - TR320

7171 %) ( SHAAAIE7] - TR320)
Instazlgh%ge;_;c;aﬂon Q.C. Laboratory (¥ & &2, 974)

Set status (38 24)

55T, 50%Rh

Test Date (A8 ¥}

2012. 03. 07.

SEE2E AE 9 ZI (Humidity Distribution test Result )
o Humidity Distribution Standard (2% 7|%)
-> 5 hours, Humidity Set(+5%Rh (5A| 7} S0 d™&E9| +5%Rh 0|3})

Unit(&9]): C
eL\q Error : 50%Rh)

Location Experimental MachineMinimum/Maximum (22} : 50%Rh) |Deviation|Decision

(#1A) (537171) (A27)| (FAZ) Minimum|Maximum| (82 | (¥3)
(A2 | (Hdgh)

@® |TR320/07157157 | 49.2 | 526 | -0.8 | +26 1.8 | O.K.
@ |TR320/07157158 | 48.8 51.4 -1.2 +1.4 0.2 O.K.
® | TR320/07157160| 48.1 52.5 -1.9 *2.5 0.6 O.K.
@ | TR320/07164161 | 47.9 50.8 -2.1 +0.8 -1.3 | O.K.
® | TR320/07157171 | 48.2 51.2 -1.8 +12 -06 | O.K.
® |TR320/07164138| 48.2 51.4 -1.8 +1.4 -04 | O.K.
@ |TR320/07164143 | 48.1 52.2 -1.9 +*22 0.3 O.K.
TR320/07164144 | 48.7 52.6 -1.3 +2.6 13 O.K.
@ | TR320/07164146 | 48.3 1.1 -1.7 +1.1 -06 | O.K.
@ | TR320/07164147 | 49.1 52.4 -0.9 +2.4 15 O.K.

o Attachments data (H FAt %)

TR320 10 different test results were attached.

(TR320 10 7 9] A|@AHE AFIAH)

1. Temperature and humidity data : temperature, humidity distribution)
(FEAT B9 25, £% HolE : 2%, &% £¥))

o Uniqueness(E ] A}8})

Decision Experimenter Creation Date Checker Person in charge
(#4) (Mg, (443 (214 (A4
ettt —
0O.K. 4512, 08 . 0%/ . E




Temperature distribution test documentation 2
(LB E7] 2= BEXAE 7154 2)

Experimental Machine

(7171 F+)

Stability Test Chamber - TR320
(8287 —~TR320)

Installation Location

(AR F2)

Q.C. Laboratory (¥F 2 & ¥, d74)

Set status (FE] 43A)

607, 55%Rh

Test Date (A1@ €A}

2012. 03. 08.

o Temperature Distribution Standard (2= &% 7|F)
-> 5 hours, temperature Set(+2C) ( 5A|7t S¢F d™2E9| +2T 0|5})

2c 23 AE 9 ZD} ( Temperature distribution test Result )

Unit(e9]): T
L Error: 60°C

Location|Experimental MachineMinimumMaximum| (2%} :60C) |Deviation| Decision

(A1) (537171) (H&)| A ANE) Minimum|Maximum| (B3H) | (&4)
(HA&8) | (Ad#)

® TR320/07157157 | 59.7 60.2 -0.3 +0.2 -0.1 O.K.
@ TR320 /07157158 | 59.6 60.8 -0.4 +0.8 04 0O.K.
©) TR320 /07157160 | 59.4 60.6 -0.6 +0.6 0.0 O.K.
@ TR320/07164161 | 59.6 60.5 -0.4 +0.5 0.1 O.K.
® TR320/07157171 | 59.7 60.3 -0.3 +0.3 0.0 O.K.
® |TR320/07164138| 59.2 | 60.7 | -0.8 +0.7 -0.1 | O.K.
@ TR320/07164143 | 59.3 60.2 -0.7 +0.2 -0.5 O.K.
TR320/07164144 | 59.5 60.4 -0.5 +0.4 -0.1 0.K.
@ TR320/07164146 | 59.8 60.7 -0.2 +0.7 05 O.K.
)] TR320/07164147 | 59.6 60.5 -04 +0.5 0.1 0O.K.

o Attachments data (3 32} &)
TR320 10 different test results were attached.
(TR320 10 72} A|gAHE FFHA)
1. Temperature and humidity data : temperature, humidity distribution)

(BN B9ty 25, &% HolH : 2%, % £¥))
o Uniqueness(5-©] A1)
Decision Experimenter Creation Date Checker Person in charge
(#3) (A (24 A2 (317 E LR
ng
O.K. % 20612.030A. il 7 = on iy
.o i S ! Sl




Humidity Distribution test documentation 2
(EBHAE7] = EFEAE 7154 2)

Experimental Machine

Stability Test Chamber - TR320

(7] 7} 3 : ( SH8 A A8 7] —TR320)
'“s“";';f',.ﬁ}';}g‘m” Q.C. Laboratory (242, d74)

Set status (] 24)

607, 55%Rh

Test Date (A8 4 A}

2012. 03. 08.

SERE AE 9 A (Humidity Distribution test Result)
o Humidity Distribution Standard (52X 7|F)
-> 5 hours, Humidity Set(t5%Rh (5A|7} 59 dH&S T 9| +5%Rh 0|3})

Unit(2+9]): C
L“ Error : 55%Rh)

Location Experimental MachineMinimum Maximum (2.2} : 55%Rh) |Deviation|Decision

CE) (&A4717) (A&7)| (AAE) Minimum|Maximum| (B2h | (#3)
(A3 | (A7)

@ |TR320/07157157 | 544 | 56.3 -0.6 +1.3 0.7 | O.K.
@ |TR320/07157158 | 545 | 57.2 05 +2.2 1.7 | O.K.
® |TR320/07157160| 538 | 56.5 A2 +15 03 | O.K.
@ | TR320/07164161 | 54.5 | 56.4 -0.5 +1.4 09 | O.K.
® |TR320/07157171| 538 | 55.8 42 +0.8 04 | O.K.
® |TR320/07164138| 546 | 56.3 -0.4 +1.3 09 | O.K.
@ |TR320/07164143| 54.0 | 56.8 1.0 +1.8 08 | 0.K.
TR320/07164144 | 539 | 56.6 44 +16 05 | O.K.
@ |TR320/07164146| 54.3 | 56.4 LT +1.4 07 | O.K.
TR320 /07164147 | 54.1 57.1 -0.9 +2.1 12 | O.K.

o Attachments data (J 5-A8)
TR320 10 different test results were attached.

(TR320 10 7} 2] A& A2

AFAH)

1. Temperature and humidity data : temperature, humidity distribution)
(BAEAZ Bote] L&, &% HolH : 2&, §E £X))

o Uniqueness(5-°] A1)

Decision Experimenter Creation Date Checker | Person in charge
(#4) (M@ ERLEN (gl ELED
o ..
20/2.03. 09. . @/
i ——QZ"F?}’? dﬁi"ﬁ e i




oYM A
CALIBRATION CERTIFICATE

= = HAEHMHST: 11-2564-1037-1
9_"2& g jI % AI 654 % Certificate No.

TEL : 031-500-0298 FAX : 031-500-0297 Page of Pages

1. 2| & A} ( Client )

7] & 9% (Name) : (F)8t=zmlo}

x 4 (Address ) : Z7|E SHMA| &S AHAIE| 907-8
2. 5 A 7| ( Calibration Subject )

7| 7| ¥ ( Description) : C|X|E 2&%4

A = 3 AP 2 "4 ( Manufacturer and Model Name DICKSON / TR320
7|Z7|#H & ( Serial Number ) : 07157157

3. ¥ YR} ( Date of Calibration ) : 2011 12 ¥ 26 2

4. 1 A 8- ( Environment )
2 & (Temperature) :(23.4+04) 7T A ol & = (Relative Humidity) (51 £2) % R.H.
WAHZEA (Location) : MITAEEZFA (KTL Lab.) ol =1 (Mobile Lab.) O & 1A (On Site Calibration)

5. 58 8% &224 (Traceability )
mEYH 2 234 A& ( Calibration method and/or brief description ) :

glel 77| clxlE 24T EEDYEAHCPBO1-50204-2, KTL)oll w2} 27I5H Z=0| Z7| Vo= A2 Mo| SXls =2
7|2 Alg2sto] mAE A=,
mEo At2e EEAH| @A ( List of used standards/specifications )
Al EH| Y M ZEE AL 2 EHA 717|815 HERsAX w7z
Description Manufacturer and Model Serial Number | Calibration valid until | Calibration Laboratory
L3 &5 G. E. / M2—Plus, 1211H 0930504 2012. 06. 27. s gAEd
222X HART / 1529 A38474 2012. 12. 09. SN SAIEH
Elacr= espec / PL-3KP 14010007 2012. 03. 11. a7 sAl "
6. 1 & & 3} ( Calibration Results ) : @A} &=
7. S EE X ( Measurement Uncertainty ) : DAEZ D} &=
- =M X} (Measurements performed by) &2l X} (Approved by)
= =2 A i » Z|&=&8 el X .
(Affirmation) ~ _ = (Title) IE&I:! b _/“qﬁb
A o (Name) : 3 4 § A o (Name) : X Z =t '

'
2l HE M= SHAIE7| 22E B8 = Al (International Laboratory Accreditation Cooperation) A8 1 H # & (Mutual Recognition Arrangedent) ol
A st el E2 | F(KOLAS) 27 E| Folate Fote| MM ZE QL Ct,

(The above calibration certificate is the accredited calibration items by Korea Laboratory Accreditation Scheme. which sianed the ILAC-MRA.)
2011 4 12 & 26 &

g=eldo|+ el

Accredited by KOLAS, Republic of KOREA

St=2AAI = AIEEL
Korea Testing Laboratory.—

(F) ol §5ME 57|12 YYUYsTo| Pt u|xe 24(Ds5t 25, 85 5)2 SHet HE| 248 Z2olls 257 guict

FP812-01-00



NTLRS B

= MEMHE : 11-2564-1037-1
CALIBRATION RESULTS Certificate No.
A7 CRMAl AEF ALS 1271-12 Holx| (2)/(&F2)
TEL : 031-500-0298 FAX : 031-500-0297 Page of Pages

Email : h9610@ktl.re.kr

O 7| 7| ! o OxE 2854
O HMEE|AL S A :  DICKSON / TR320
C 71 721 WM & : 07157157

1. € = (TEMPERATURE)

2l & & (T) x| Al 2(C) = & & (T)
10.0 10 2
20.0 20 2
30.0 30 2

SHEET (MUETE ¢ 95 %, k=2)

2. & & (HUMIDITY) (at 20 C)

7| & 2 (% R.H.) X Al 2t (% R.H.) £ & T (%R.H)
39.0 39 4
59.0 60 5
79.7 81 5
EMHEST (MBFZF 295 %, k=2) E.

O I XN EH T 22 A 41= #8F0| - 1294

FP812-02-00



uEHdHAM
CALIBRATION CERTIFICATE

= = MEHMHSE: {1-2564-1037-2
o A o
°._":_"—|1ﬁ|' = jl = AI g TL"I Certificate No.
7| SHMA| AT ALE 127112 Holxl (1)/(&2)
TEL : 031-500-0298 FAX : 031-500-0297 Page of Pages

1. 9 2 X ( Client )

7| ™ % (Name) o (F)et=ao}

= 4 (Address ) @ Z7|% StMA| S-S AHA2| 907-8
2. & & 7] ( Calibration Subject )

7] 7] H ( Description) : CIXE 2857

H = 5| A} 2 @Al ( Manufacturer and Model Name DICKSON / TR320
7|7l & ( Serial Number ) : 07157158

3. WA 2R} ( Date of Calibration ) : 201149 12 & 26
4. w3 g & ( Environment )
2 & (Temperature) :(23.4+04) T 2Ol & = (Relative Humidity) 51 £ 2) % R.H.

(
WY &4 (Location) : MIHMEZEF4A (KTL Lab.) Ool&1d (Mobile Lab.) O EIAE (On Site Calibration)
5 FSEEFES 224 (Traceability )
mEE 2l &3M A% ( Calibration method and/or brief description ) :

2o 717|= HxE S AL EEuFEEIHCP801-50204-2, KTL)o| w2} Z27ISHEZTU 7N 28 22ZM0| SX|8l 5=
7|8 AI2EH0] nAEEYE.

uHo| AlZs ZZEEH| HA| ( List of used standards/specifications )

Al2EH Y MEs| AL 3 E4 17|83 U™ FELA mes i
Description Manufacturer and Model Serial Number | Calibration valid until | Calibration Laboratory
L3 554 G. E. / M2-Plus, 1211H 0930504 2012. 06. 27. =LV | EAIEE
222X HART / 1529 A38474 2012. 12. 09. AT SAIE A
a2as7| espec / PL-3KP 14010007 2012. 03. 11. =AM EAIEH

6. m & Z 3} ( Calibration Results ) : RAEZI} ==
7 L

E™E8 T ( Measurement Uncertainty ) : mEZ 1} &=
s ol =M A} (Measurements performed by) &2l X} (Approved by)
! %=l © . . 7 *'_,“°|I =
(Affirmation) ) ) A %l (Title) | == =t A
M@ (Name) : B M B M o (Name) @ | 7 & {

)
2| 4 ME S AIE7| 22l E ®& A (International Laboratory Accreditation Cooperation) 2= 21 E 8% (Mutual Recoanition Arrangeent) o
Mg S SRl E 7| T (KOLAS) 275 Selg2 2ofe| mFZateivch
(The above calibration certificate is the accrediied calibration ilems by Korea Laboratory Accreditation Scheme, which signed the ILAC-MRA )

20114 12 € 26 &
g=eldo(+ oy
Accredited by KOLAS, Republic of KOREA
e - . =
st=AMH I | = AIE
Korea Testing Laborato
(F) ol M= 57|12 HLHE T YEE 0|X s 2A(RFS)H 22, &5 5)9 =Z s HEDT YME Z9ol= 571 Euch

=55 0T g

FP812-01-00




o H & 1}
CALIBRATION RESULTS

A7\ £ Al A ST ALE 127112
TEL : 031-500-0298 FAX : 031-500-0297
Email : h9610@kitl.re.kr

HEMEHT :
Certificate No.

Holx] (2)/(&2)
Page of Pages

11-2564-1037-2

o] 7| H Clxld 2& A

O HESAY 4 DICKSON / TR320

S 21 721 M = 07157158

1. & £ (TEMPERATURE)
2| & @ (c) x| Al ZH(TC) 2 g (%)

10.0 10 2
20.0 20 2
30.0 30 2

SFEEE (M=

2. & T (HUMIDITY)

Z= 2} 95 %, k=2)

(at 20 C)

7l & @ (% R.H) X Al 2t (% R.H.) £ & T (%R.H.)
39.0 33 4
59.0 52 5
79.7 71 5

|

HEsT (ME$+Z= 205 %, k=2)

O F7INYI| X ENE 2E2E H M=

2HAFI| 1270 E

FP812-02-00




wddH A
CALIBRATION CERTIFICATE

c_—>.|‘$é-|_o_| DI %Al = _?4 HHMHS: 11-2564-1037-4
| T R

- = Certificate No.
A7\ SHA| 48T ALS 127112 EHoOlxl (1)/(&2)
TEL : 031-500-0298 FAX : 031-500-0297 Page of Pages

1. 9 2 A} ( Client )

7] & 9% (Name) : (F)g+=ujo}

r 4 (Address ) : F7|= stdA| g AR 907-8
2. = d 7] ( Calibration Subject )

7l 7] ¥ (Description) : CIX[E 255

H = 3] AF 2 4 ( Manufacturer and Model Name DICKSON / TR320
Z|7|8% ( Serial Number ) : 07157160

3. mE2AX} ( Date of Calibration ) : 20114 12€ 26
4. w3 g & (Environment )
2 & (Temperature) :(23.4+04) T & ol & £ (Relative Humidity) : (51 +2)%R.H.
WNEEL (Location) : MIEEFA (KTL Lab.) OolS2H (Mobile Lab.) O & nd (On Site Calibration)
5. 53 EF°| 224 ( Traceability )

el 717|= ClxE 285 THe EERMEX(CP801-50204-2, KTL)0| o2} 27ISHEF g7z 2 2240 fX|sl =5
7|8 AL2s5l] REEHAUS
m™o| AF23 EEZAH| "WA| ( List of used standards/specifications )

A3y =S AL 2 EH A 7|17|H 5 Ny FELX my7|#
Description Manufacturer and Model Serial Number | Calibration valid until | Calibration Laboratory
=8 &4 G. E. / M2—Plus, 1211H 0930504 2012. 06. 27. AT EAIE A
2z Ha|x] HART / 1529 A38474 2012. 12. 09. SR A T EAIE A
a2es57| espec / PL-3KP 14010007 2012. 03. 11. A Z|EAIEHE

6. @ & Z 3} ( Calibration Results ) : WAZD} &=
7. S EE L ( Measurement Uncertainty ) : WX Z 1} &=

i ZtM Al (Measurements performed by) &olX} (Approved by)

- K= % © . - e olx :
(Affirmation) ) ) 5 9 (Tiwe) ¢ ZlEHAN A

Mo (Name) : B M & M o (Name) : & H {

7 dEM= SHAIE 7|22l E 8= Al (International Laboratory Accreditation Cooperation) 45 2IE & (Mutual Recognition Atrangeléem) ol
MY e =2l 7| F(KOLAS) 2R E| S2lur2 Eofo| mEA3eL|C)
{The above calibration certificate is the accradited calibration items by Korea Laboratory Accreditation Scheme, which signed the ILAC-MRA..)
20114 12 ¢ 26 &
g=el ™|+ o™
~ Accredited by KOLAS, Republic of KOREA

St A IS A E §
Korea Testing Laborato

(F) ol HHME 572 dLYETo| 2 olx= 2L4(TFEL B, &5 5)2 23 Mt Y4 F dR0ll= R85} ot

FP812-01-00




o dZ
CALIBRATION RESULTS

27| T SHMA| AEF ALE 1271-12
TEL : 031-500-0298 FAX : 031-500-0297

MEAMHMS © 11-2564-1037-4
Certificate No.
Holx] (2)/(&2)
Page of Pages

Email : h9610@ktl.re.kr

CIXg 2524

o7 71 H
O HMIEE AL L EA DICKSON / TR320
O 71 71 M = 07157160
1. 2 £ (TEMPERATURE)
7| = @ (c) x| Al ZHT) £ & £(0)
10.0 11 2
20.0 20 2
30.0 30 2

A

2. & T (HUMIDITY)

HEST (MEFFE 2F 95 %, 4=2)

(at 20 )

7| & 2 (% R.H)

x| Al %t (% R.H.)

£ & £ (%R.H)

39.0

59.0

79.7

41

62

84

Jp

HEET (ME5F 295 %, k=2)

o

O RN 7|HXNFYH T 2EE A 1= o

A FT|

s 12712

FP812-02-00




oEdHN
CALIBRATION CERTIFICATE

= = MHMHS: 11-2564-1 -
P_I'Eﬁl'g jlgAlg% Certificate No.54 e

7| oHiA| AT ALS 127112 Holxl (1)/(&2)
TEL : 031-500-0298 FAX : 031-500-0297 Page of Pages

1. 2| = A} ( Client )

7l & % (Name) . (F)et=mo}

= 4 (Address ) : Z7| % 3lMA| 4SS AMAE| 907-8
2. & A 7| ( Calibration Subject )

7| 7| Y (Description) : CIXE 2&8=A

& = 3] AF 2 &4 ( Manufacturer and Model Name DICKSON / TR320
Z|7|H & ( Serial Number ) : 07157161

3. wE X} ( Date of Calibration ) : 2011 H 12¢ 26
4. W ¥ & Z ( Environment )
= & (Temperature) :(23.4+04) T A O & £ (Relative Humidity) 51 £2)%R.H.

(
W™ EA (Location) ' mMIEZEFA (KTL Lab.) oS (Mobile Lab.) Os&WA (On Site Calibration)
5. 5 EFo| £24 ( Traceability )
mEEH 2 434 A% ( Calibration method and/or brief description ) :

2l 7171 CXIE 25542 EERHEA(CP801-50204-2, KTLYo| w2l S7IEPEFTHE7| RS2 RE 2540 RX|E 25
7| € Algst P EHUS.

mA AM2E TFEAH| HAM| ( List of used standards/specifications )

AL2ZEH|H HEZ A} 3 EH4 717 & nHFELX TS B
Description Manufacturer and Model Serial Number | Calibration valid until | Calibration Laboratory
¥ &54 G. E. / M2-Plus, 1211H 0930504 2012, 06. 27. =M SAIEH
2522|X| HART / 1529 A38474 2012. 12. 09. st AT | SAIE
g2857| espec / PL-3KP 14010007 2012. 03. 11. st Al 7| A8l
6. @ & Z 3} ( Calibration Results ) : WXZ 3} &=
7. £ 235 ( Measurement Uncertainty ) : DAZal =
o ol =M X} (Measurements performed by) &2l Z} (Approved by)
Wy = 9 (Ti S === L=1P S .
(Affirmation) ) ) Z 9 (Title) |§’—°‘1=! b A 'lb”b
Moo(Name) : 2 M & M o (Name) : x A g 1
1
2 ME M= IHAIE 7|21 E 8 2 3 (International Laboratory Accreditation Cooperaiion) 23 21 88 & (Mutual Recognition Arrangement) O

MET 301 7| HKOLAS) 28 e Selg2 2ofe| mB vt
(The above calibration certificate is the accredited callbraiion [tems by Korea Laboratory Accreditation Scheme, which signed the ILAC-MRA.)

20114 12 & 26 &
grEelEo|+ 21E

Accredited by KOLAS, Republic of KOREA
5 A= A | S

Korea Testing Laborato

(F) ol MEM= 5FH7|| HLFHEEO &2 0|x|= 22(25s}, 25, €5 §)9 S WEr| Y3 ZPolls 571 @t

FP812-01-00



XM A 7
ul o = -'—l' MEMBS ©  11-2564-1037-3
CALIBRATION RESULTS Certificate No.
7| SHMAl AE T ALE 1271-12 Holx] (2)/(&2)
TEL : 031-500-0298 FAX : 031-500-0297 Page of Pages
Email : h9610@kil.re.kr
<o 7| 7| o CxXIgd 254
O M EE A S E4 DICKSON / TR320
C 71 71 #H ® 07157161
1. € % (TEMPERATURE)
7| & () x| Al gt(c) € 8 T (0)
10.0 10 2
20.0 20 2
30.0 30 2
EHEET (MEF+=F 2F 95 %, k=2)
2. & T (HUMIDITY) (at 20 ©)
7| & 4 (% R.H.) X| Al Zt(% R.H.) E 3 T (%R.H)
39.0 41 4
59.0 62 5
79.7 84 5
SHEET (ME$ZF 2595 %, k=2) =.
O F7InFI|HXEHA T 228 M 41= HHFT| 1271 &
FP812-02-00




uddHA
CALIBRATION CERTIFICATE

= = M AT 11-2564-1037-5
o Il A o <
°n_|'?-{ At = | = AI & Certificate No.
7| Al 4B AL 1271-12 Holxl (1)/(&2)
TEL : 031-500-0298 FAX : 031-500-0297 Page of Pages

1. 2| 2 X} ( Client )

7| & 9 (Name) . (F)st=z mjo}

F 2 (Address ) : Z7|x SHMA| gdS Atal2] 907-8
2. £ & 7] ( Calibration Subject )

7| 7| Y (Description) : CIX|g 2&5=4

A = 2| A} 2 ##A ( Manufacturer and Model Name DICKSON / TR320
7|7 & ( Serial Number) : 07157171

3. H L X} ( Date of Calibration ) : 20114 12 €& 26 &

4. m H & Z ( Environment )
2 £ (Temperature) :(23.4+0.4) 7T At & T (Relative Humidity) (51 +2)%RH.
WHZEA (Location) : mMDHEZFA (KTL Lab.) [JolS¥E (Mobile Lab.) O8iZ W3 (On Site Calibration)

5. 58 8F 224 ( Traceability )
mEue gl 434 A= ( Calibration method and/or brief description ) :

219l 717l CIxIE 282 EEREEXH(CP801-50204-2, KTL)ol| wel F7IEHEZH Z7|US 226 25 40| /X8 =
7|1 At8stol nHEHUE.

mAEol| AF2E =EAH| WA ( List of used standards/specifications )

Al2EH|Y HZEE AR 2 EHA 717|¢ % nEFEUX mE7|
Description Manufacturer and Model Serial Number | Calibration valid until | Calibration Laboraiory
Ly &4 G. E. / M2-Plus, 1211H 0930504 2012. 06. 27. SHEAE 7| SAlE Y
25 =22|%| HART / 1529 A38474 2012, 12. 09. A7 EAI g
g2es| espec / PL-3KP 14010007 2012. 03. 11. SR 7 SAIE
6. il & Z 3} ( Calibration Results ) : RAEZI} &=
7. 23 2% 5 ( Measurement Uncertainty ) : wWHZ 1} &=
8 of =M X} (Measurements performed by) &2l Xl (Approved by)
— Xl © . . 7| &z ol X &
(Affirmation) ) = i (Title) l& =2zt /'qi,’ib
Mo (Name) : B M B M o (Name) : x & & 4

|
2| MEME ISHAIE7| 22 A 823 (International Laboratory Accreditation Cooperation) &5 21 & E (Mutual Recognition Arrangeient) o
Mo st S0 M| F(KOLAS)Z £ SelgrS o] nEZ Apduct,

(The above calibration certificate is the accredited calibration items by Korea Laboratory Accreditation Scheme, which signed the ILAC-MRA.)
20114 12 & 26 &

sHRel® 7|7 ol

Accredited by KOLAS, Republic of KOREA

— R =
S22 A D= Al E
Korea Testing Laboratory-
HUMETO| YBS 0jxE 24(08s, 25, £ S5)of 22 syl Yy F ol 257} ot

X
rir
I

2
-
©

Il

(%) ol 4%

FP812-01-00



NTLRR S i 1
CALIBRATION RESULTS

A7| T SHMA| AF R AL 1271-12
TEL : 031-500-0288 FAX : 031-500-0297

MEMHT .
Certificate No.

11-2564-1037-5

Holxl (2)/(&2)
Page of Pages

Email : h9610@ktl.re.kr

CIxE 254

071 71 9
O HEE|AL 2 &4 DICKSON / TR320
C 71 71 M F 07157171
1. 8 & (TEMPERATURE)
7l & 2 (c) x| Al Zk(c) £ & =(0)
10.0 10 2
20.0 20 2
30.0 31 2
EFH=8T (M=5F 2595 %, k=2)
2. & & (HUMIDITY) (at 20 C)
7] & @ (% R.H.) X Al &t (% R.H.) = & T (%RH)
39.0 39 4
59.0 60 5
79.7 80 5
EXEEE (MESFE o 95 %, k=2) =
1270

O 277X EHAN T 2ded M a1 BT

FP812-02-00




wEEdHN
CALIBRATION CERTIFICATE

HEMHET: 11-2564-1037-6

L%_"E&g Dl %Al g S?t;'l Certificate No.

27| eHAA| MER AL 1271-12 Holxl (1)/(&2)
TEL : 031-500-0298 FAX : 031-500-0297 Page of Pages

1.2 2 %} ( Client )

7l # 9 (Name) : (F)gH=atol

=3 4 (Address ) @ Z7|= stMA| s S AMAlIE| 907-8
2. & A 7| ( Calibration Subject )

7| 7| 4 ( Description) : CIXE 253

H| = 3] Al 2 &4 ( Manufacturer and Model Name DICKSON / TR320
7|7|¥ S ( Serial Number) : 07164138

WHYX} ( Date of Calibration ) : 20114 12 ¥ 26 ¢

4.1 Jg gt A ( Environment )
2 & (Temperature) :(23.4+0.4) T 2O & = (Relative Humidity) (51 +2) % R.H.

In'.’é* Zr4 (Location) : mMOAEFZFA (KTL Lab.) do|&1 & (Mobile Lab.) O &WA (On Site Calibration)

5 SEFEZE2 224 ( Traceability )
mAEg 3 A3 M A= ( Calibration method and/or brief description ) :
el 77|=txE 2 E?&llﬂl EZFwEEZHCP801-50204—2, KTL)ol| w2} 27| SHEZU Z7|Ro 22 2+2M0| SX|8 ==
7| & A5l DX EY
mEo Al2st EFZEH| HA| ( List of used standards/specifications )
ALSEH|E =S AL L 84 7171 & mbsEes==1pN: 7|z
Description Manufacturer and Model Serial Number | Calibration valid until | Calibration Laboratory
=M & G. E. / M2-Plus, 1211H 0930504 2012. 06. 27. AT |2 A EHY
2 =22 HART / 1529 A38474 2012. 12. 09. SHEAMET|EAIEH
g2Es7| espec / PL-3KP 14010007 2012. 03. 11. e a= MR |
6. @ ¥ Z 3} ( Calibration Results ) : mEZ3} &=
7. SEHE& T ( Measurement Uncertainty ) : mWAZD} &=x
- i ZrM X (Measurements performed by) =2l X} (Approved by)
Oyl = o i . J|&Folx "
Mo (Name) : B 4 & M o (Name) : A & {

|
2| dEM= FHAIE 7|22l = E 2 A (International Laboratory Accreditation Cooperation) 24521 #E (Mutual Recognition Arrangerent) o
M@ sk Rl EI[F(KOLAS)Z 55 Selgt2 2ote| maZz e o
(The above calibration certificate is the accredited calibration items by Korea Laboratory Accreditation Scheme, which signed the ILAC-MRA.)

201144 12 €€ 26 &

I IE-RIE L
Accredited by KOLAS, Republic of KOREA
= A =
ct=2AtH )| = AlE
Korea Testing Laborato
e ac

(F) ol 4¥AM= SEH7|2 LT &S 0l 22(2F 8 25, &5 §)

o™

o S4B HE g P Fol= BE7L Euich

FP812-01-00



M A 7
J-_l,— o = ""I' MEMHS : 11-2564-1037-6

CALIBRATION RESULTS Certificate No.

A7\ SHMA| AE T ALE 127112 HolX| (2)/(&2)
TEL : 031-500-0288 FAX : 031-500-0297 Page of Pages

Email : h9610@ktl.re.kr

ClXg 2524

2 21 ¥
DICKSON / TR320

O HES|Ab L 84

O 7 71 W & 07164138
1. 2 &£ (TEMPERATURE)
7l & 7 () X Al #(c) £ 2 T (¢)
10.0 11 2
20.0 20 2 |
30.0 30 2

SHEET (MEFE 2 95 %, k=2)

T (HUMIDITY) (at 20 C)

2. &
7| & @ (% R.H.) Xl Al &t (% R.H.) £ & £ (%R.H)
39.0 40 4
59.0 60 5
79.7 82 5

EHEYT (AME4F 205 %, k=2)

i

O F7MNE7|HXNEM: 2 Al 1= #AFT| © 12948

FP812-02-00




i PPN
CALIBRATION CERTIFICATE

= = HEMHST: 11-2564-1037-7
SH2AH I |=AIE A

— Certificate No.
7| ehhA| A 5T ALE 127112 Holxl (1)/(&2)
TEL : 031-500-0298 FAX : 031-500-0297 Page of Pages

1. 2| & X} ( Client )

7l @ % (Name) : (F)et=3lo}

- 2 (Address ) : Z7|x SHMA| g E A2 907-8
2. = & 7| ( Calibration Subject )

7| 21 Y (Description) : ElIXIE 2554

H =t 3| AF ¥ ®A ( Manufacturer and Model Name DICKSON / TR320
71719 & ( Serial Number ) : 07164143

3. MAE X} ( Date of Calibration ) : 20114 12 € 26 &

4. m H g A ( Environment )
2 < (Temperature) :(23.4+04) 7T At & T (Relative Humidity) (51 £2)%R.H.
WA EA (Location) : mMIAFZEA (KTL Lab.) o]=1A (Mobile Lab.) 8l Z 1A (On Site Calibration)

5. 53 EZFS 224 ( Traceability )
mAEgH 3 234 A& ( Calibration method and/or brief description ) :

2lel 717l CXIE 2&5AHe EELHEAHCPB01-50204-2, KTL)o w2t S7ISEEEN Z7|HER
715 M85l D EAS.

n
k>
il
0x
=2
40
>
[
FH
M

Ao AL2st FFZEH| A ( List of used standards/specifications )

A2 A Y HEtE| AL S E A 77| WY FEYUX} mpspib;
Description Manufacturer and Model Serial Number | Calibration valid until | Calibration Laboraiory
L3 & G. E. / M2-Plus, 1211H 0930504 2012. 06. 27. SHE 7| SAlEH
2z=2|x| HART / 1529 A38474 2012. 12. 09. Sh AR 7| SAIE A
g2sts7| espec / PL-3KP 14010007 2012. 03. 11. S A 7| EAIE A

6. 1 & Z 2} ( Calibration Results ) : DAEZI} &=
=

7. S8 E3 T ( Measurement Uncertainty ) : WHZ 1} &=
8 of Z+M A} (Measurements performed by) &2l X} (Approved by)
P x x . J|& 2ol X .
(Affirmation) ) 5 ¥ (Title) IRRES A
Moo (Name) : B M 3 M o (Name) : X A & {

2 MEME SHAIEZ|2AE H3 J (International Laboratory Accreditation Cooperation) & E¢IEEE (Mutual Recognition Arrangepilrent) ol

MY s 312 HI| F(KOLAS)2 FH Jolgt2 2ofe| mF A2t

(The above calibration certificate is the accredited calibration items by Kaorea Laboratory Accreditation Scheme, which signed the ILAC-MRA.)
201144 12 € 26 &

oM T oI

Accredited by KOLAS, Republic of KOREA

st=24tdJ|=AIE

Korea Testing Laborato

(F) ol 4&HM= S| dLdstrol g8 0lAes 22(2835) 2k, €5 §)2 S HaEp ¢y&t FRoll= 7571 4ot

FP812-01-00




NTLRRS e 1
CALIBRATION RESULTS

7| A M BT ALS 1271-12
TEL : 031-500-0298 FAX : 031-500-0297

HEAHE
Certificate No.

11-2564-1037-7

HO|X| (2)/(&2)
Page of Pages

Email : h9610@ktl.re. kr

2l ¥

CxE 254

< 7l
O HIEE|AL Y A DICKSON / TR320
O 71 71 M F 07164143
1. & &£ (TEMPERATURE)
7| & 2 () X Al () = & £ ()
10.0 10 2
20.0 20 2
30.0 30 2
EMEET (UEFTE 295 %, k=2)
2. & T (HUMIDITY) (at 20 ©)
7l & 2 (% R.H.) x| Al 2t (% R.H.) £ & 5 (%R.H)
39.0 40 4
59.0 61 5
79.7 82 5
=HEEE (MASE oF 95 %, k=2) =
O Z/IDEZ| MMM E 228 M 41= HAFI| ¢ 1270

FP812-02-00




miEPERS DY
CALIBRATION CERTIFICATE

= = HMHS: 11-2564-1037-8
o4l A o Cha
ol_l-El.ﬁl. =) DI gAl g ?il. Certificate No.
7| Al 48T ALS 1271-12 Holxl (1)/(&2)
TEL : 031-500-0298 FAX : 031-500-0297 Page of Pages

1. 2| & X} ( Client )

7| & & (Name) : (F)8t= o}

5 4 (Address ) @ Z7|x Al 84S Aal2] 907-8
2. % 3 7| ( Calibration Subject )

7| 7| ¥ ( Description) @ C|X® 2&%4

A = 3| AF 2 @A ( Manufacturer and Model Name DICKSON / TR320
7|71 % ( Serial Number ) : 07164144

3. m™ YL X} ( Date of Calibration ) : 20114 12 26 ¢
4. 1 & & Z ( Environment )
2 X (Temperature) :(23.4+04) T 2 o & = (Relative Humidity) (51 +£2)%R.H.
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Table 1 - Relative Radiation Stability of Medical Polymer "Families"

Dose (Kilogray) in Ambient Air at which Elongation Decreases by 25%

Thermosets
Polystyrenes

Polyethylenes

Polyesters

Engineering Resins
Hiah Performance

Polycarbonate/
Polysulfone

Polyurethanes

PVC

Fluoropolymers
High Performance

ABS

Elastomers

Nylon(PolyAmides)

Cellulose &
Co-Polvmers

Acrvlic (PMMA) &
Co-Polvmers

Polvoropvlene
(Radiation Grades)

Polymethylpentene

FEP

Polvoronvlene
(Natural)

Acetals

PTFE

200
0 a5 50 100 300 400 500kGy
| | | | | |
| >
)
| \|§
)
o | | | h
— % -
7 8
|. | )11
NOTE: This chart represents the best available data as of this date
and is intended as a guidance, specific resin formulations
must be evaluated in the intended application for the effects
of radiation and: (1) residual & functional stress,
(2) section thickness
(3) molecular weight & distribution,
\Legend* (4) morphology
1-HDPE

[2-PBT

3 - Aromatic

4 - Rigid/Semi - Rigid P¥C
|5 - ETFE (Tefzel)
3]

7

8

- Hi-lmpacy ABS
- Butyl Rubber
- Silicone/Neoprene
% - EPDM
10 - Nylon 6 & 12
11 - Amorphous Nylon
12 - Cellulose/Paper
13 - PMMA
14 - Varies by Mfgr/Grade

(5) environment (oxveen/femperature)
(6) dose rate

EFERENCES:

PDA. 1992

* Polvimer Manufacturers Data

* NASA/Tet Propulsion Laboratories. "Effects of Radiation on
Polymers & Elastomers”, 1988

* Skeins & Williams."Tonizing Radiation Effect on Selected
Biomedical Polvimers"

i Kiang. "Effect of Gamma Trradiation on Flastomerie Closures.

* Ley. "The Effects of Irradiation on Packaging Materials”, 1976

15 - Homopolymer

* - Within each family is a range of radiation stabilities, the "steps” are intended to show significant family members

Courtesy of Karl J. Hemmerich, Ageless ProcessingTechnologies



Table 2 - Relative Radiation Stability of Medical Polymers

Dose (KiloGray) in Ambient Air at Which Elongation Decreases by 25%

0 50 500 1000 1500 kGy

25

_‘_‘ | | | | | | | | | | .
Epoxy (Aromatic) - —>
Liquid Crystal Polyvmer . —)
Phenolic 1 I —
Polyester (Thermoset) . I )
Polvstvrene y - —
Polvurethane (Thermoset) . —

Polvvinvlidene Fluoride(Kvnar) !
Polvethvlene (Low/Med) 7

PET (Polyester, Rigid)

PETG (Polvester. Flexible) ) \

Polyimide
FECTFE
ABS

Hi-Impact Stvrene (HIPS) 7]

Polvcarbonate
Polvsulfone "UDEL"
PVC. Flexible

Polvvinvlidene Chloride(Saran - |
Natiral Rubber (T atex) 7 T !
Styrene-Butadiene Rubber . I '

Chlorinated Polvvinvl

Polyethylene (UHMW) 7

EPDM
PBT (Polvester)

Polvamide (Nvlon 10 & 11)
Polyvinyl Chloride Rigid/Semi
Cellulose Acetate Butyrate ]
Cellulose Acetate Pronionate .

Kraton (SEBS)
Polvethylene (HDPE)
Acrvlic Co-Polvmers
Neonrene Rubber
Silicone Rubber
Polvamide (Nvlon 6 &
ABS (Hi-Impact)
Polvmethvl Pentene

Polvpropvlene (Stabilized)

Butyl Rubber

Cellulose.Natural(Cotton/Paper) 1

Acrvlic (PMMA)
Cellulose Acetate

Polvvinvl Chloride-Acetate .

FEP (Tetflon)

Polypropylene. Natural

Acetal. Delrin/Celcon
TFE. Teflon

Chloride 7 !

NOTE: This chart represents the best available data as of this date,

and is intended as a guidance, specific resin formulations

must be evaluated in the intended application for the effects

of radiation and; (1) Residual & Functional Stress,

7 (2) Section Thickness

] | (3) Molecular Weight & Distribution,

4 I (4) Morphology

(5) Environment (Oxygen/Temperatire)

12) g
_fi (6) Dose Rate
I
=
- REFERENCES:
=
e * Polymer Manufacturers Data
I * NASA/Jet Propulsion Laboratories, "Effects of Radiation on Polymers &
- Elastomers". 1988
+ * Skeins & Williams. "Tonizing Radiation Effect on Selected Biomedical Polymers"
T * Kiang. "Effect of Gamma Irradiation on Elastomeric Closures", PDA, 1992
I * Ley. "The Effects of Irradiation on Packaging Materials", 1976

Courtesy of Karl J. Hemmerich, Ageless ProcessingTechnologies




Table 3—General guide to radiation stability of materials

RADIATION
MATERIALS STABILITY COMMENTS
Thermoplastics
ABS Good High impact grades are not as radiation resistant as
standard impact grades.
Acrylies (PMMA) Fair—-Good
Cellulosics Esters degrade less than does cellulose.
Esters Fair
Cellulose acetate propionate Fair
Cellulose acetate butyrate Good-Fair
Cellulose, paper, cardboard Fair—Good
Fluoropolymers When irradiated, PTFE and PFA are significantly
Polytetrafluoroethylene (PTFE) Poor damaged. The others show better stability. Some are
Perfluoro Alkoxy (PFA) Poor excellent.

Polychlorotrifluoroethylene
(PCTFE)

Polyinyl fluoride (PVF)

Polyvinylidene fluoride (PVDEF)

Ethylene-Tetrafluoroethylene

Good-Excellent
Good-Excellent
Good-Excellent

(ETFE) Good
Fluorinated ethylene propylene
(FEP) Fair
Liquid Crystal Polymer (LCP) Excellent Commercial LCPs; Natural LCPs not stable.
Polyacetals Poor Iiradiation causes embrittlement. Color changes have
been noted (yellow to green).
Polyamides (Nylon) Good Nylon 10,11,12,6-6, more stable than 6. Nylon film

and fiber are less resistant.

Polycarbonate Good-Excellent | Yellows—mechanical properties not greatly affected:
color-corrected radiation formulations are available.

Polyesters Good—Excellent | PBT not as radiation stable as PET resins.

Polyethylene, various density Good—Excellent | HD not as stable as MD and LD.

Polyimides Excellent

Polyphenylene sulfide Excellent

Polypropylene, natural Poor—Fair Physical properties greatly reduced when irradiated.

Polypropylene, stabilized Radiation stabilized grades, utilizing high Mw and co-
polymerized and alloyed with polyethylene, should be
used 1 most radiation applications; High dose rate
electron beam may reduce oxidative degradation.

Polystyrene Excellent

Polysulfone Excellent Natural material is yellow.

Polyurethane Excellent-Good | Aromatic discolors; polyesters more stable than esters.

Retains physical properties.

Polyvinylchloride (PVC) Good Yellows—antioxidants and stabilizers prevent
yellowing. High molecular weight organotin stabilizers
improve radiation stability: color-corrected radiation
formulations available.

Polyvinylchloride-Polyvinylacetate | Good Less resistant than PVC.

Polyvinylidene dichlonde (Saran) Good Less resistant than PVC.

Styrene/Acrylonitrile (SAN)

Good-Excellent




Table 3—General guide to radiation stability of materials (continued)

RADIATION
MATERIALS STABILITY COMMENTS

Elastomers

Butyl Poor Friable, sheds particulate.

Chlorosulfonated polyethylene Poor

EPDM Excellent

Natural rubber Good—Excellent

Nitrile Good—Excellent | Discolors.

Polyacrylic Poor

Polychloroprene (neoprene) Good Discolors; the addition of aromatic plasticizers renders
the material more stable to irradiation.

Silicone Good Phenyl-methyl silicones are more stable than are methyl
silicones. Platinum cured silicones are superior to
peroxide cured silicones. Full cure during manufacture
can eliminate most post-irradiation effects.

Styrene-butadiene Good

Urethane Excellent

Thermosets

Allyl diglycol carbonate Excellent Maintains its excellent optical properties after

(Polyester) muradiation.

Epoxies Excellent All curing systems.

Phenolics Excellent Includes the addition of mineral fillers.

Polyesters Excellent Includes the addition of mineral or glass fibers.

Polyurethanes

Aliphatic Excellent
Aromatic Good-Excellent | Darkening can occur. Possible breakdown products

could be derived.

Primary source: INTERNATIONAL ATOMIC ENERGY AGENCY. Guidelines for industrial radiation sterilization of
disposable medical products, Co 60 gamma irradiation. TEC DOC-539. Vienna: IAEA, 1990.
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1. Introduction

The manufacturer must supply the product in the process of sterilization of medical devices for
the possibility of microbial contamination should be minimized.

Produced before the sterilization, some microorganisms are more likely to be contaminated,
the contaminated microbes may be fewer. In this sense, sterilization of medical devices that
have been contaminated by bacteria disabled, non-sterile products are sterilized product to
change.

Microorganisms associated with a particular sterilization process, the bacterial viability and
resistance levels, and sterilization of microbial survival during the period is determined by the
environment.

Medical device design / development, production, installation and service standards for
quality management are presented in the ISO 13485. ISO 13485 and the subsequent inspection
and testing process to determine the final outcome cannot be sufficiently specific
manufacturing process, a "special process" is defined as. Therefore, the sterilization process,
product inspection and testing process to determine the efficacy, because the process that
corresponds to the special process is one example. For this reason, sterilization process to go
through a verification process before use and regularly monitor performance « to oversee the
process at the same time, and related equipment will also continue to be maintained. In
addition, the input of raw materials and / or component level of microbial reproduction
(viable), the subsequent storage conditions, and product manufacturing, assembly and
packaging, including environmental control unit for numerous elements and care must be
taken care of.

This information, EN ISO11137: 2006 validated by the standards of performance will be
evaluated and irradiated companies [SOYAGREENTEC CO., LTD(EN 1SO11137, ISO9001,
ISO13485 certified and registered with the FDA, Ministry of Health, Labour and
Welfare(JAPAN) to be sterilized in business units. )].

Form: PQ-101-08(4/35) SOYAGREENTEC Co., Ltd. A4(210x297mm)



2. Purpose & Scope

The research data for medical products KM CORPORATION, Gamma sterilization of
cutting instruments and ISO 9001:2008 & ISO 13485:2003, EN ISO 11137:2006 standard
radiation sterilization and validation requirements according to the regulations (SYS-PQ-101),
and daily management of radiation sterilization Regulations (SYS-PP-101) based on radiation

sterilization of medical devices for the purpose of verification is a process.

This research coverage of gamma-sterilization of medical equipment verification, process
control and supervisory standards for work-related regulations are detailed. Through the
mechanism of irradiation devices using Co¢° radioactive isotope used in the continuous and

batch type gamma irradiator model JS-10000 has been applied for.

This study validated data for radiation sterilization, and pre-production steps to control and
quality assurance system is not about technology. In addition, work processes and related

research facilities for radiation protection standards are not addressed.

This report is not available to the customer in addition to sales

3. Personnel

Test the validity of this information is in charge of the sterilization from an international
certification authority gamma sterilization, quality and validity of the test EN 1SO11137-1:
2006 accredited international specifications (SOYAGREENTEC Co., Ltd.) repeated in the

practice and theory, appropriate training was made up characters.

Form: PQ-101-08(5/35) SOYAGREENTEC Co., Ltd. A4(210x297mm)



4. References

1) ISO 9001 : 2008, Quality System — Model for quality assurance in design, development,

production, installation and servicing.

2) ISO 13485 : 2003, Medical Devices — Quality Management Systems — Requirements for

Regulatory Purposes.

3) ISO 11137-1, 2, 3  Sterilization of health care products — Requirements for validation and
routine control — Radiation sterilization.

- ISO 11137-1 : Sterilization of health care products Radiation
Part 1 : Requirements for development, validation and routine control of a sterilization
process for medical devices

- ISO 11137-2 : Sterilization of health care products Radiation
Part 2 : Establishing the sterilization dose

- ISO 11137-3 : Sterilization of health care products Radiation
Part 3 : Guidance on dosimetric aspects

4) ISO 11737-1, 2  Sterilization of medical devices — Microbiological
- ISO 11737-1(2006) : Sterilization of medical devices -- Microbiological methods -- Part 1:
Determination of a population of microorganisms on products
- ISO 11737-2(2009) : Sterilization of medical devices -- Microbiological methods -- Part 2:
Tests of sterility performed in the definition, validation and maintenance of a sterilization

process

5) The Korean Pharmacopoeia : Sterility Test
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5. Definitions

5.1. Absorbed dose
1) Dose : Quantity of ionizing radiation energy imparted per unit mass of a specified
material
*NOTE 1. The unit of absorbed dose is the gray (Gy) where 1 Gy is equivalent to the
absorption of 1 J/kg.
*NOTE 2. For the purposes of this part of ISO 11137, the term dose is used to mean

“absorbed dose”.

5.2. Bioburden : population of viable microorganisms on or in the product and/or

sterile barrier system

5.3. Biological Indicator : test system containing viable microorganisms providing a

defined resistance to a specified sterilization process

5.4. Calibration : set of operations that establish, under specified conditions, the
relationship between values of a quantity indicated by a measuring instrument or
measuring system, or values represented by a material measure or a reference material,

and the corresponding values realized by standards. [VIM:1993, definition 6.11]

5.5. Change Control : assessment and determination of the appropriateness of a
proposed alteration to product or procedure [ISO/TS 11139:2006]

5.6. Correction : action to eliminate a detected nonconformity
*NOTE 1. A correction can be made in conjunction with corrective action (3.7).
[ISO 9000:2005]

5.7. Corrective Action : action to eliminate the cause of a detected nonconformity or
other undesirable situation
*NOTE 1. There can be more than one cause for a nonconformity.
*NOTE 2. Corrective action is taken to prevent recurrence whereas “preventive
action” (3.24) is taken to prevent occurrence.
*NOTE 3. There is a distinction between correction and corrective action. [ISO
9000:2005]
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5.8. D value : D10 value time or radiation dose required to achieve inactivation of
90 % of a population of the test microorganism under stated conditions
*NOTE 1. For the purpose of the ISO 11137 series, the D value refers to the radiation
dose necessary to achieve the 90 % reduction. [ISO/TS 11139:2006]

5.9. Development : act of elaborating a specification [ISO/TS 11139:2006]

5.10. Dose Mapping : measurement of dose distribution and variability in material

irradiated under defined conditions

5.11. Dosimeter : device having a reproducible, measurable response to radiation,
which can be used to measure the absorbed dose in a given system [ISO/TS
11139:2006]

5.12. Dosimetry : measurement of absorbed dose by the use of dosimeters

5.13. Establish : determine by theoretical evaluation and confirm by experimentation
[ISO/TS 11139:2006]

5.14. Fault : one or more of the process parameters lying outside of its/their specified
tolerance(s) [ISO/TS 11139:2006]

5.15. Health Care Product(s) : medical device(s), including in vitro diagnostic
medical device(s), or medicinal product(s), including biopharmaceutical(s) [ISO/TS
11139:2006]

5.16. Installation Qualification (IQ) : process of obtaining and documenting
evidence that equipment has been provided and installed in
accordance with its specification [ISO/TS 11139:2006]

5.17. Irradiation Container : holder in which product is transported through the
irradiator
*NOTE 1. The holder can be a carrier, cart, tray, product carton, pallet or other

container.

5.18. Irradiator Operator : company or body responsible for irradiation of product
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5.19. Maximum Acceptable Dose : dose given in the process specification as the
highest dose that can be applied to a defined product without compromising safety,

quality or performance

5.20. Specification : approved document stipulating requirements

5.21. Specify : stipulate in detail within an approved document [ISO/TS 11139:2006]

5.22. Sterile : free from viable microorganisms [ISO/TS 11139:2006]

5.23. Sterility : state of being free from viable microorganisms
*NOTE 1. In practice, no such absolute statement regarding the absence of

microorganisms can be proven (see sterilization) 3.39. [ISO/TS 11139:2006]

5.24. Sterility Assurance Level (SAL) : probability of a single viable
microorganism occurring on an item after sterilization
*NOTE 1. The term SAL takes a quantitative value, generally 10-¢ or 10-3. When
applying this quantitative value to assurance of sterility, an SAL of 10—6 has a lower
value but provides greater assurance of sterility than an SAL of 10-3.
[ISO/TS 11139:2006]

5.25. Sterilization : validated process used to render product free from viable
microorganisms
*NOTE 1. In a sterilization process, the nature of microbial inactivation is
exponential and thus the survival of a microorganism on an individual item can be
expressed in terms of probability. While this probability can be reduced to a very low
number it can never be reduced to zero

[see “sterility assurance level” (3.38)]. [ISO/TS 11139:2006]

5.26. Sterilization Dose : minimum dose to achieve the specified requirements for

sterility

5.27. Sterilization Process : series of actions or operations needed to achieve the

specified requirements for sterility
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6. Product Qualification

6.1. General

6.1.1. Product Name
6.1.2. Model Name
6.1.3. Device Grade

6.1.4. SAL

: Sterilized Non-Woven Wiper
: KM-6612L

: Class 11

:10°°

6.2. Evaluation of Device materials

*Raw materials

No. Name Raw material Note
1 Polyester Polyester 55% -
2 Cellulose Cellulose 45% -

Attachment 1 : Product information
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6.3. Evaluation of Sterile Barrier

Composition Contents Picture
18t . Material : LOW-DENSITY
Packaging POLYETHYLENE(LDPE)

) . : 255 mm(W), 290 mm(L),
Dimension
5 mm(H)
Package Type 110 ea
Weight :14.8¢g
ond . Material : LOW-DENSITY
Packaging POLYETHYLENE(LDPE)
. . : 320 mm(W), 360 mm(L),
Dimension
35 mm(H)
Package Type : 25 ea
Weight :25.08
3 Material : LOW-DENSITY
Packaging POLYETHYLENE(LDPE)
: : : 345 mm(W), 370 mm(L),
Dimension
35 mm(H)
Package Type 100 ea
Weight 126.5¢

6.3.1. Carton Packaging

Material : Paper Picture
Dimension : 340 mm(W), 315 mm(L), 320 mm(H)

Package Type | : 8 outer bags / ctn

Weight : 5,300 (g)

Density : 0.155 g/cm3
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6.4. Establishment of Maximum dose

Contents Test method
Establishment
of Maximum . 40 kGy
Aace Maximum acceptable dose o
Radiation Source : Co-°

Manufacturer's(KM CORPORATION) product safety evaluation of
the material up to 40 kGy dose of radiation is not affected by packaging
material, and the set was evaluated for validity

*Consultation : Evaluation of gamma sterilization for shelf life of 36

months

Result Gamma irradiation for sterilization can’t mark a change in the quality,

safety and performance of the materials.

So, they can be used in most sterile device applications according to table
of Appendix A. “Examples & Guidance of radiation stable material(in

sterilizing dose range)” in AAMI TIR 17

* Technical Information Report. AAMI TIR 17 : 2008 - Compatibility of materials subject to

sterilization

Attachment 2 : Guideline for selection of Device and packaging materials
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6.5. Establishment of Sterilization dose

6.5.1. Sterility assurance level : SAL
Value : SAL 10°°

6.5.2. Product to represent a product family

the master product
an equivalent product

a simulated product

O O O

product rejected

(see ISO 11137-2:2006 4.3, 5.3.2)

6.5.3. Sample item portion: SIP

@ an entire product : SIP=1
O aselected portion of product (SIP : )

Value : The entire product was used testing.

6.5.4. The selecting method for determining the sterilization dose

O Method 1 : dose setting using bioburden information

@ Method VDyax5 : Substantiation of 25 kGy as the sterilization dose
B multiple production batches
[J single production batch

6.5.5. Micro-biological testing method
*Test of biobuden : ISO 11737-1
*Test of sterility : ISO 11737-2
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6.5.6. VDmax?5 substantiation : SIP < 1.0
6.5.6.1. Stage 1 : Number of product items
Value : 40
10 from each of 3 batches for bioburden determination plus 10 for verification dose

experiment.

6.5.6.2. Overall SIP average bioburden
Value : 6.0
SIP bioburdens of 5.7, 4.9 and 7.4 were observed for the three batches tested for an
overall SIP average bioburden of 6.0.

6.5.6.3. Stage 2 : Overall average bioburden
Value : 9.72
*Correction factor : 1.62 (recovery efficiency)

The average bioburden for the entire product of each of the batches is calculated:

9.23 /1 = 9.23
794 /1 = 7.94
11.99 /1 = 11.99

The overall average bioburden is 9.72. None of the individual batch average bioburdens
was twice the overall average bioburden of 9.72, therefore the overall average bioburden

is used to calculate the verification dose.

Attachment 3 : Bioburden test report
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6.5.6.4. Stage 3 : Verification dose

Value : 7.1 kGy

Use table 9 to obtain the verification dose. A bioburden of 9.72 is not listed in the table, so

the next higher bioburden of 10.0 is used. The VD25 dose for an SIP of 1 is calculated

using the following equation.
SIP VDmax5 = (SIP = 1,0 VDmax?5) + (SIP dose reduction factor x log SIP) [Equation (10)]

SIP verification dose = 7.1 kKGy + ( 3.57 x log1) = 7.1 kGy

6.5.6.5. Stage 4 : Perform Verification dose experiment

Select 10 product items from a single batch of product. The 10 product items for the

performance of Stage 4 may be selected from one of the batches for which a bioburden

determination was carried out in Stage 4 may be selected from a fourth batch

manufactured under conditions that are representative of normal production.

6.5.6.6. Verification dose acceptance criteria

The highest dose to the measured dose may not exceed VDmax25 by more than 10%. If the

arithmetic mean of the highest and lowest doses of measured doses is < 90% of VDmax25,

the verification dose experiment may be repeated. If this mean dose is < 90% of VDmax25

and, on performance of the test of sterility, acceptable results are observed, the verification

experiment need not be repeated.

Value : 7.20 kGy(min) ~ 7.29 kGy(max)

Verification dose

Dose range

Specified Dose

Dosimetry Results

7.1 kKGy

+10%

Dnin(kGy) | 6.39

Dumin(kGy) 7.20

Dmax(kGy) | 7.81

Dnax(kGy) | 7.29

Attachment 4 : Gamma Irradiation for Verification Experiment
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6.5.6.6. Stage 5 : Sterility testing

Value : 0 Positive

Result Purview Interpretation of result

0 or 1 positive substantiate 25 kGy as the sterilization dose

Confirmatory verification dose experiment : the verification

o 2 positive ]
dose experiment shall be repeated.(stage 3, 4, 5)
More than two Do not accept verification if there are than two positive tests of
positive sterility.

Subject the product items(Stage 4) individually to a test of sterility in accordance with ISO
11737-2:2009 and record the number of positive tests of sterility.

Accept verification if there is no more than one positive test of sterility from the 10 tests

carried out and there by substantiate 25 kGy as the sterilization dose.

Attachment 5 : Sterility test report
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6.6. Specifying the maximum acceptable dose and the sterilization dose

Value : 25 kGy ~ 40 kGy
The higher the dose deviation of the maximum allowable dose in case, the product dose
mapping results are up to the value of the absorbed dose values were less than 40 kGy.
Therefore, the safety of products and materials identified to determine the maximum dose
of 40 kGy

ISO 11737-1 the average determined by means of microbial contamination (9.72 CFU /
unit), and 7.1 kGy dose is about this verification. Sterility test samples as determined by
test dose (10ea) after gamma irradiation and sterility test results were all negative results

ISO 11137-2: 2006 (E) in the Substantiation of 25 kGy as a sterilization dose [AAMI TIR
27: VDmax25 Method (verification experiment performed on ten samples at SAL10°) is

proved along.
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7. Installation Qualification

=.1. Contract sterilizer information

7.1.1.  Contract Sterilizer : SOYAGREENTEC CO., LTD.

7.1.2.  Address : 900-3, Sangsin-Ri, Hyangnam-Eup, Hwasung-Si, Kyoengki-Do,

Korea.

7.1.3.  Certificate
ISO 9001 & ISO 13485 Quality System
EN ISO 11137 Sterilization of healthcare product-Requirement of validation and routine
Control — Radiation sterilization
FDA Registration
Korea Food & Drug Administration, Certificate of GMP
Ministry of Health, Labour and Welfare(JAPAN)

Attachment 6 : Certificate of Soyagreentec Co., Ltd.

7.1.4. Responsibilities

Was stipulated at the Agreement for contract sterilization

7.2. Information of gamma irradiation
7.2.1. Irradiator specifications and characteristics
* Model : JS-10000 (High Performance Tote Irradiator)
* Serial No.  :IR203
* Manufacture of Gamma irradiation : MDS-Nordion International INC.

* Date of manufacture : 2000. 1
Attachment 7 : JS-10000 Brochure
7.2.2. Distinction control of sterilized products
Description of premises in Soyagreentec Irradiation Facility, products to be irradiated are
loaded at right side and irradiated products are loaded at left side from direction of
irradiation room and its products are separated from each other by barrier.

Attachment 7 : Fig. 1. JS-10000 Lay out, Fig. 2. Factory Layout

*Distinction methods between sterilized and non-sterilized product

*Chemical indicator : dots — sticker type
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Attachment 8 : Certificate of Self-adhesive Gamma indicator

7.2.3. The construction and operation of any associated conveyor system
*Source Pass
All of the 44 running tote are located at right and left, upper and lower position around
Co% source. Each tote orbited to keep movement through 44 positions in order to
increase the absorbed dose uniformity. Irradiation will begin when loaded tote enter
into irradiation room by conveyer and first entered continuously like this order. All of

these operation are controlled by PLC.
Attachment 7 : Source pass (fig. 3-1, 3-2)

* Timer and set
-Master timer
Irradiation time will decide by soured strength and density of product to be irradiated in
order to irradiate optimum dose. Irradiation time could be adjusted by Master Time Set.

Master time is from beginning time of source pass to next beginning time of source pass.

-Over dose timer
Over Dose Timer will set automatically 10 sec. long by Master time setting. Overdose
timer will operate if source pass did not work when Master time elapsed 10 sec. So that

source will down and operation will stop to prevent over irradiation of product.

7.2.4. Irradiation container (Tote)
Tote made of specific aluminum which hold adequate gamma ray penetration and its

dimension is 83o0mm x 530mm x1,500mm(width, length, height) and available up to
380kg loading
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Attachment 7 : Tote - Irradiation container (Fig. 5-1, 5-2)

7.2.5. Load and Unload
At loading position, tot will up by foot switch and load safely. Product loading procedure
will handle by loading pattern with attachment of dosimeter at certified minimum
absorbed dose position which was recertified by dose mapping and will attach more
dosimeter at appropriate for tote interval when different items will irradiate continuously

and evaluate the
Attachment 7 : Fig. 4. load and Unload area

7.2.6. Research Loop

Research Loop is used to determine the optimum dose of each item before mass

irradiation.
Attachment 7 : Fig. 5-3. Research Loop

7.2.7. Source verify daily strength and Source capsule for position
*Source information
-Radioactive Source  : Cobalt-60
- Manufacture & Model : MDS-Nordion (C-188)
-1.17Mev 100%, 1.33Mev 100%
- Half —life : 5.26year
- Designed capacity : 3,000,000 Ci

* Source and Source rack
Irradiation room have 2 of source rack, 12 module installed at one rack and 42 source
installed at one module. Active area of one source rack is 1.55m x 1.83m and its will be
located at center of tote loaded in irradiation room when facility is running.
Attachment 7 : Fig. 6. Source and Source rack

7.2.8. Manner of operating the irradiator

7.2.9. Operation by the licensed personal
Radiation supervised operator(RSO), Authorized Operators.
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7.2.10. Normal Start-up
In the equipment room, At the control console, In the radiation room.

7.2.11. Means to identify disorder : Alarm system, Video Display.

7.2.12. Maintenance frequency

weekly, monthly, quarterly, yearly regularly inspection and record.
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8. Operational Qualification

8.1. Standard Operation Procedure
* Radiation driving instructions (SYS-IP-103)
* Radiation Facility inspection standards (SYS-SP-104)

8.2. Standard Process
Procedure of irradiation sterilization : Radiation sterilization and routine administrative

regulations (SYS-PP-101)

8.3. Equipment calibration
8.3.1. Dosimetry system

8.3.2. Cycle setting-timer for irradiation

Sources the strength of the mind set to periodically change
Attachment 9 : Certificate of calibration

8.4. Irradiator Dose Mapping
8.4.1. Dose mapping for OQ is carried out to characterize the irradiator with respect to the
distribution and reproducibility of dose and to establish the effect of process interruption on
dose. Dose mapping should be performed by placing dosimeters in an irradiation container
filled to its design limits with material of homogeneous density. This density should be
within the density range for which the irradiator is to be used. At least two dose mapping
exercises should be carried out, one with material close to the lower limit of the density
range for which the irradiator is intended to be used and another with material close to the

upper limit of this range.

8.4.2. A sufficient number of irradiation containers (at least three) should be dose mapped at
each chosen density to allow determination of variability of dose and dose distribution
between containers. The detail and number of replicate dose mapping exercises required will
be influenced by the amount of knowledge gained from previous OQ dose mapping exercises
on the same or similar irradiators. This means that a greater number of replicate exercises
might be required for a new installation than for qualification dose mapping exercises after

replenishment of sources.

8.4.3. Writing dose table or calculating transitdose must be performed for verification
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influence of process stopping. It should be confirmed dose measurement whether carried-dose

calculation is suitable. Effect of process stopping evaluate compare writing result of dose table

at normality process condition. In order to accurately assess must be made several times to

process stopping

8.4.4. Information for material of homogeneous density

Material Corrugated Cardboard
Radiation room Temperature(C)

Size(W*L*H) mm 815%0.7*1,525

15.0

Radiation room Humidity(%)

Unit weight (kg) 1

25.0
Loading quantity (ea) 70

Master time(min) 4 m 37sec
Loading weight (kg) 70
Loading density (g/cms3) 0.1 Source Activity(Ci) 371,063
Dosimeter Type Harwell Red | Dosimeter Lot No 4034JT
Material Starch
Radiation room Temperature(C)

Size(W*L*H) mm 815%0.7%1,525

12.0

Radiation room Humidity(%)

Unit weight (kg) 20

23.5
Loading quantity (ea) 10

Master time(min) 4 m 37 sec

Loading weight (kg) 200
Loading density (g/cms3) 0.3 Source Activity(Ci) 371,063
Dosimeter Type Harwell Red | Dosimeter Lot No 4034JT
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8.4.5. Information for material of Process stopping

Material Corrugated Cardboard
Radiation room Temperature(C)

Size(W*L*H) mm 815%0.7*1,525

15.0

Radiation room Humidity(%)

Unit weight (kg) 1

25.0
Loading quantity (ea) 70

Master time(min) 4 m 37sec
Loading weight (kg) 70
Loading density (g/cms3) 0.1 Source Activity(Ci) 371,063
Dosimeter Type Harwell Red | Dosimeter Lot No 4034JT
Material Starch
Radiation room Temperature(C)

Size(W*L*H) mm 815%0.7%1,525

12.0

Radiation room Humidity(%)

Unit weight (kg) 20

23.5
Loading quantity (ea) 10

Master time(min) 4 m 37 sec

Loading weight (kg) 200
Loading density (g/cms3) 0.3 Source Activity(Ci) 371,063
Dosimeter Type Harwell Red | Dosimeter Lot No 4034JT

8.4.6. Result for Irradiator Dose Mapping

Distribution Dose : Fitness
Source before and after increasing the dose did not show any significant difference in the
distribution.

Attachment 10 : Irradiator Dose Mapping Report
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9. Performance Qualification

9.1. Product Loading Pattern

Loading of the product the way the size of the product determined in accordance with the

size and the Tote, and according to the density of the product by considering the

uniformity of the absorbed dose, radiation dose and working up to the minimum dose is

loaded to be included in the category of

Material : Paper Picture
) , : 340 mm(W), 315 mm(L), 320
Dimension
mm(H)
Package Type : 8 outer bags / ctn
Weight : 5,300 (g)
Loading Density | : 0.155 g/cm3

* Products direction : 8 C/T loading(direction : no connection)

*Products Loading Pattern : Attachment 11 : Master Process Specification
* TOTE Size : Attachment 7

* Irradiation container (Tote)

Tote made of specific aluminum which hold adequate gamma ray penetration and its

dimension is 830mm x 530mm x1,500mm(width, length, height) and available up to

380kg loading

9.2. Product Dose mapping Study

Replicate dose mapping exercises are carried out in order to obtain information on

variability of doses caused by irradiator variation, product variation and dosimeter

uncertainty. A minimum of three exercises — each done using a separate irradiation

container — is recommended in order to obtain statistically valid data; confidence in the

measured values is, however, increased by using a larger number of exercises. For replicate

dose mapping exercises, it could be sufficient to place dosimeters only in areas of dose

extremes, rather than carry out a full dose mapping exercise.
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9.2.1. The expected min/max dose zone

* min dose zone : 26.0 kGy (M5)

* max dose zone : 32.8 kGy (M8)

9.2.2. Product dose mapping

The data from dose mapping can be analyzed to calculate the ratios of minimum dose to

dose to dose at the monitoring position and maximum dose to dose at the monitoring

position for each exercise. A calculation of the respective mean values, together with their

standard deviations, can then be made. The mean minimum to monitor dose ratio and its

uncertainty, combined with the uncertainty of the dosimeter system, can be used to select

a monitor dose that will ensure that, in subsequent processing, the minimum dose exceeds

the sterilization dose with a defined confidence level.

*Result
Dose Measurement
Specified Product dose mapping of Totes (Location) )
Dose(kGy) Location
Dose Map 1 | Dose Map 2 | Dose Map 3 Average

Dumin | 25 25.9 25.9 26.1 26.0 M5
Duax | 40 32.6 32.8 33.0 32.8 M8

Decision Passed Passed Passed Passed -

6.2.3. Routine Monitorin1g Position

* Dmin Dose

* Dmax Dose

: M-5 (Location)
: M-8 (Location)

Attachment 12 : Product dose mapping Report
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10. Review and approval of validation

10.1. Product

Material : Paper Picture
L : 340 mm(W), 315 mm(L), 320
Dimension
mm(H)
Package Type : 8 outer bags / ctn
Weight : 5,300 (g)
Density : 0.155 g/cms3

10.2. Master Process Specification

1 Tote : 8 Carton

10.3. Maximum acceptable dose

40 kGy

10.4. Sterilization dose

25 kGy

10.5. For product that support microbial growth, the maximal interval of time between

manufacture and completion of irradiation. The growth of the microbe is not an occurrence

possibility and the set of time interval between manufacture and irradiation completing is not

meaning.

10.6. Routine dosimeter monitoring positions

M-5 (minimum dose)

(9.2.3 see)
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11. Routine monitoring and control

11.1. Warehousing of Products
Management department confirm the same as product quantity and those recorded in that
from the customer "Request for Gamma irradiation". Product loaded into inspection waiting

areas. Receive the approval of Quality control supervisor.

11.2. Incoming inspection
Write the Product checklist, after packaging, quantity, weight, and contents are examine.
Product move to non-irradiation area and storage after Receive the approval of Quality
control supervisor. In such cases, broken and the information of the contents is incorrect,

move to unsuitable area. And process after discussion with customer.

11.3. Sterilization process control
11.3.1. Check lists
11.3.1.1. Product of sterilization request
1) Product size and loading quantity in tote are confirm to Master Process Specification.
2) Confirm to Product package
3) Confirm to Absorbed dose.
4) Chemical indicator attach to product final package(Yellow).
5) Measure the Weight of stocked product and write to Master record for gamma

irradiation process.

11.3.2. Facility check and start a facility
1) Activate Air compressor
2) Use a key and start a facility

11.3.3. Loading product and irradiation preparation
11.3.3.1. Product load to lift at load area.
11.3.3.2. Products are loaded to lift loads safely in a tote.
1) Load to Product package won't be damaged or modify
2) Load to tote not swollen.
3) Do not expose the product outside the Tote.
4) Confirm to product density(product weight(kg) / Tote volume(630 f))
11.3.3.3. Dosimeter attach to expected location( center of Tote)
11.3.3.4. Write to master record after load to product

11.3.3.5. “maintenance auto mode” use to Tote(loaded product) in position.
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11.3.4. Timer setting, source activate and sterilization process
11.3.4.1. Timer is set make use of table 1(offer Mds-Nordion)
11.3.4.2. Source intensity change is calculate which make use of table 2(offer Mds-Nordion).
11.3.4.3. Source rack up and carry sterilization process out
1) Use the master key and eliminate Fault
2) Confirm to all indicator.
3) Confirm to Timer setting.
4) Depending on the access procedure go into irradiate room
5) Confirm to Facility normality.
6) Use the master key and operate start-up key
7) 90 sec delay Timer, the alarm that the listening and go out irradiation room
8) Safety chain of Source valve hang up the control room door
9) Close the control room door.
10) Use the master key, and source rack up.

11.3.4.4. Confirm to source pass of tote, put the tote into the irradiation room.

11.3.5. Dose evaluation and finish the sterilization process

11.3.5.1. Confirm to chemical indicator and dosimeter is evaluated when the Tote(sterilized)
come out to unload area.

1) Warming up the spectrophotometer minimum 30 minute ago.

2) Set the wavelength.(Red: 640nm, Amber: 651 nm)

3) Set the zero(zero is blank value)

4) Evaluated Absorbed dose

5) Use to digital caliper and Evaluated Dosimeter thickness

6) Calibrated Table use to absorbed dose evaluation

7) Confirm to absorbed dose and write to master record for gamma irradiation process
11.3.5.2. When measured appropriate absorbed dose, unload to product. And product is
stored “irradiated area”.
11.3.5.3. If dose caught short, carry out additional irradiation. And sterilization process
finished.
11.3.5.4. When process finished, write to Master record for gamma irradiation process and

notify to Quality control team.

11.4. Sterilization acceptance
After Evaluate dosimeter and write Master record for Gamma irradiation process, approved
sterilization process suitability. After confirm Product effectivity, ‘certificate of irradiation’

will be issued, provide to customer.
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Attachment 15 : Certificate of gamma sterilization

11.5. Release and storage
11.5.1. Operator is storage and control irradiated product not mixed other product. When
long-term storage handling, storage and delivery in accordance with administrative

regulations.

11.5.2. Operator is irradiation, according to the time of use not release to FIFO(first-in, first-
out) principle and the quantity not release product management in the intestine, the

customer pays record.

11.6. Occurrence notification of inconsistence product
11.6.1. When In irradiation the discovery of nonconforming product or problem occurs,
finder immediately operator shall notify its contents to a suitable product is handled in

accordance with administrative regulations.

11.6.2. Operator is to identification control and storage which unsuitable product, record to

customer provide management register and notified immediately to sales manager
11.6.3. Sales manager is notified and discuss what customer unsuitable product

11.6.4. Miss, damage and loss in respect of customer product consultation with the customer

in accordance with are decide

11.7. Control of non-irradiated product, irradiating product
Do not mix with other products, only products of customer load. The beginning and middle of the
Tote, continuous, routine monitoring for the last three locations where the Tote should be attached to
the Dosimeter. Chemical indicator attach to Product before product loading.
11.6.1. Non-irradiated and irradiated product shall be segregated.
Product load area of irradiated product and non-irradiated product is strictly segregated and

moving of product impossible. After irradiate product move to irradiated area.

11.8. Absorbed dose of KM CORPORATION product evaluation

and product release
Customer ask for dose is 25 ~ 40 kGy. When Minimum dose(sterilization dose) value is

greater than 25 kGy and Maximum dose value is lower than 40 kGy, process is successful.
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11.9. Irradiated product suitable evaluation.

If the value exceeds the maximum dose 40 kGy, products and processes to handle failure. If you do
not exceed the minimum dose value 25 kGy, products and processes to handle failure and carry out
additional irradiation. Additional irradiation is demand dose of the product is in excess of 25 kGy,
Additional processing to adjust the Process Parameter does not exceed the maximum dose in the
range. As this time, for additional irradiation information, record and preserve. Product demand dose
is wide range(25 ~ 40 kGy), does not exceed the maximum dose is enough to Additional irradiation
the extent. Additional irradiation is immediately decide and carry out after dose evaluation(3 ~ 5
minute), not evaluated segregated irradiation for microbiological effects or deterioration of the
product.

“Process(to incoming from outgoing) is record and control by Master Record for Gamma irradiation

Process.”
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12. Maintenance of validation

12.1. General
The continued effectiveness of the established sterilization dose shall be demonstrated
through the conduct of determinations of bioburden to monitor the number of
microorganisms present on product in relation to a defined bioburden specification, and

sterilization dose audits to monitor the radiation resistance of the bioburden on product.

12.2. Frequency of sterilization dose audits
12.2.1. For product of average bioburden greater than or equal to 1.5, the maximum interval

of time between determinations of bioburden shall be three months.

12.2.2. For product of average bioburden less than 1.5 and for which a sterilization dose of
15 kGy has been selected, the maximum interval of time between determinations of
bioburden shall be three months.

12.2.3. If the interval of time between the manufacture of batches of product is more than
either one month or three months, as applicable, determinations of bioburden shall be

performed on each production batch.

12.2.4. If the outcome of determinations of bioburden exceeds the specified limit, an
investigation in accordance with ISO 11737-1 shall be performed. If a sterilization dose of 25
kGy has been selected and substantiated using Method VDmax?25 and the average bioburden

is less than 1,000, the sterilization dose audit frequency currently used shall be continued.

12.3. Sterilization dose audits
12.3.1. Dose audit period
* The first every three months — suitable case every six months — suitable case every
twelve months
The maximum interval of time between performance of sterilization dose audits shall be
twelve months.
* Sterilization dose auditing guidelines (SYS-SQ-105)

12.3.2. Obtain samples of product
Select at least 20 product items from a single batch of product
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12.3.3. Determination average bioburden

*Products 10 ea test

12.3.4. Perform verification dose experiment
* 7.1 kGy

12.3.5. Sterility test
*1 positive or 0 positive : Accept the sterilization dose audit
*2 positive : Perform a confirmatory sterilization dose audit
¥3 ~ 6 positive : Augmented Sterilization dose (25 kGy + Augmented value)

*More then 7 positive : Reestablishment of using another method
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13. Recalibration

Table A.1 — Guidance on qualification of changes to a gamma irradiator

(;::{iaflilci:tli(:; Operational qualification
Irradiator change Installation :
5 testing and Equipment | Equipment Irrgdlator Type of dose
equipment testing calibration 0S¢ mapping
documentation mapping

Addition, removal or Homogeneous

reconfiguration of/to O O material to

radionuclide design limits
C . - Homogeneous

Carrle'r/ 1rrad1at}0n O O O rnateri%i lto

container redesign desien limi

esign limits

Removal or relocation of Homogeneous

overhead conveyor O O @) material to

inside irradiation cell design limits

Removal or relocation of Homogeneous

stop units in the critical @) O O material to

product path design limits

Removal or relocation of

stop units outside of the O O

critical product path

Replacement of source

cables O O

(l}gdemgn of the source O O Transit dose

rive system
Homogeneous

Redesign that affects the material to

source to product O O O design limits

distance
Transit dose
Homogeneous

Redesign of the source O O o material to

rack system design limits
Transit dose

Changes to type of

irradiator cycle timer O O O

Changes to type of

irradiator radiation safety O O O

monitoring devices

Changes to type of O

irradiator pool water O O . .

monitoring devices (if applicable)

NOTE 1.  Addition of radionuclide without reconfiguration of the source geometry might only require that part of
the homogeneous dose mapping study be performed to confirm the results of mathematical modelling or
modification objectives. Whereas addition of radionuclide with change of source geometry might require
that all homogeneous dose maps be repeated in addition to some of the ancillary studies such as centre
loading or partial load.

NOTE 2. Pending results of operational testing (e.g. verification of source position), irradiator dose mapping may
be required after source cable replacement.

NOTE 3. OQ dose mapping results may lead to a repeat of PQ.

*[SO 11137-1 : 2006 - Sterilization of health care products Radiation
Part 1: Requirements for development, validation and routine control of a

sterilization process for medical devices
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13.1. calibration

13.2. Maintenance of equipment
During the review of the maintenance records, the maintenance schedule and procedures should be

revised as necessary to address information learned about the equipment.

13.3. Requalification of equipment

The intervals for requalification of the irradiator should be chosen to provide assurance that the irradiator
is consistently operating within specifications. For gamma irradiators, the requalification is typically
carried out in connection with replenishment of sources. For electron beam and X-ray irradiators,
requalification is typically carried out on an annual cycle, with specific parts of requalification at shorter
time intervals within this cycle. If requalification measurements show that the IQ and/or OQ status of the

irradiator has changed, then PQ might have to be repeated.

13.4. Assessment of change

For gamma irradiators, examples of when OQ should be performed after a change include:
replenishment of the source;

changes in source geometry and position;

changes to the conveyor;

a change in product path;

a change in irradiation container.

The extent of the OQ will depend on the type and degree of the change (see Table A.1).
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Determination of Sterilization Dose

[VDmax25 substantiation (SIP=1.0) VDmax25]

Term Value Comment
Stage 1
SAL 106 This method substantiates only a 10-¢ SAL at 25 kGy
SIP 1 The entire product unit was used for resistance group verification
Stage 2
SIP SIP bioburden estimate results of 5.7, 4.9 and 7.4 were observed
bioburden 6.0 from the Three batches tested, for an average SIP bioburden
estimate estimate of 6.0.
The bioburden for the estimate product unit was calculated as
follows.
Average 9.23/1=19.23 7.94/1 =7.94 11.99/1 = 11.99
bioburden 9.72 The overall average bioburden is 9.72. None of the individual
estimate batch average bioburden was twice the overall average bioburden
of 9.72, therefore the overall average bioburden is used to
calculate the verification dose.
Stage 3
Use ISO 11137-2:2006 table 9 to obtain the verification dose. A
L bioburden of 9.72 is not listed in the table 9, so the next higher
Verification . . .
d 7.1 kGy | biburden of 10.0 is used. The VDmax25 dose for and SIP of 1 is
ose
calculated using the following equation.
SIP verification dose = 7.1 kGy + (3.57 x log1) = 7.1 kGy
Stage 4
Sterility o The verification dose was within the specified dose range. (£10%)
results positive | At 6.39 ~7.81kGy / (7.20 ~ 7.29 kGy)
Stage 5
Sterilization . L
The sterility test results were acceptable(o< 1 positives). There
Dose for 106 | 25 kGy

SAL

fore, 25 kGy has been substantiated to achieve at least a 10-¢ SAL.

SOYAGREENTEC CO., LTD.
Technology for better life
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Purely Advanced 2015 Edltlon

Know-how Makes KM Technical Data Sheet

KM Sterilized Nonwoven Wiper Description

e . KM-6509.= Polyester9} Cellulose £-QIEIXH O 2 AHALS
Sterilized Nonwoven Sheet Wiper 6509 Polyesters} Cellulose TYHEE & SO}
40| FO|LF £4] CleaningAl UX|S T S45}0], B

for Clean Environment Cleaning0f| & E @ | 2Za}7|7} Lo|LX| 20} @ HH ofof

EfgI3t Z40bM (Gamma Ray)2 2 H@A{2|stof ete|alop %
HZoZ2E QHHst HR Wiperd.
4,;,
K,
Feature

° 7FlZlI-)\‘l(Gamma Ray) 7o 2 7|7 2 20|
° Y ef2 SH oiH| 1g4+4

HH|- saan

Application
Product

e Cleanroom, Assembly Lineo| £&, ZtH| 5! H}E} CleaningE
Name Description Packaging o &7 EH| Q MH| 2EE20| MM H(Pre-cleaning)

KM-6509 9"x9" 100sh/bag, 8bag/box o ZtET ZH| Gl MH|9| I, =Y HA

e CleanroomLfl Access Floor H4 5! £&, ZHH|, M Cleaning

Product Environment

o Cleanroom ZHA0| A 2 AtSE Clean Wiper

e X|£ X0l Cleanroom HZ|E E3l 07 =& ot=

e ISO 9001:2008 E&40f Uzfst AATH EF HAt
o ZOH(cobalt-60) 2 XM2|5t0 Mo X OJ'4= =t
o Dosimetry RangeE 20~40kGyZ 22| &

Office 348-1 Bocheri Miyang Anseong Gyeonggi Tel 031-678-8800 Fax 031-678-8899

Factoryl 269-2 Gyereuk Miyang Anseong Gyeonggi Tel 031-678-8900 Fax 031-678-8960

Factory2 306-3 Gusuri Miyang Anseong Gyeonggi Tel 031-678-3400 Fax 031-678-3499

Factory3 516-5 Jujinri Pyrongchan Gangwon Tel 033-333-6660 Fax 033-332-9287

www. kmbiz.com



<m

Purely Advanced

Know-how Makes KM Specification

KM Sterilized Nonwoven Wiper

Property Unit SPEC Value Test Method Remarks
Material - - - Polyester + Cellulose Polyeter 45% + Cellulose 55%

MD

Length  weeesesesssseseeees Mm 230+10 230.6 JIS L 1096 8.3 -
TD

g/sh 3.7+04 3.84 -

Weight JISL 1096 8.4
g/m’ 7017 72.28 -
Thickness um 340+20 35222 JIS L 1096 8.5 -

Horizontal Time to

. sec/6@ <4 1.36 IEST-RP-CC004.2 7.2 -
Sorption
ml/m’* >300 349.06 -
Absorbency [EST-RP-CC004.2 7.1
ml/g 243 482 -
bl A4
NVR Grade >B A [EST-RP-CC004.3 7.1.2
Grade:A > B > C
Liquid Particle_ Orbital Shake
LPC >0.5um, ea/m’ <567 x 103 341 x 103 [EST-RP-CC004.3 6.1.3 )
Particle Channel_ 0.5~20um
Fiber >100um, ea/mn <30 1.67 IEST-RP-CC004.3 6.2.2.2 -

KM is the Only Clean Products company to be ISO 9001:2008, 14001:2004, 13485:2003, and OHSAS 18001:2007 registered.

KM Corp. www. kmbiz.com
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Table 1 - Relative Radiation Stability of Medical Polymer "Families"

Dose (Kilogray) in Ambient Air at which Elongation Decreases by 25%

Thermosets
Polystyrenes

Polyethylenes

Polyesters

Engineering Resins
Hiah Performance

Polycarbonate/
Polysulfone

Polyurethanes

PVC

Fluoropolymers
High Performance

ABS

Elastomers

Nylon(PolyAmides)

Cellulose &
Co-Polvmers

Acrvlic (PMMA) &
Co-Polvmers

Polvoropvlene
(Radiation Grades)

Polymethylpentene

FEP

Polvoronvlene
(Natural)

Acetals

PTFE

200
0 a5 50 100 300 400 500kGy
| | | | | |
| >
)
| \|§
)
o | | | h
— % -
7 8
|. | )11
NOTE: This chart represents the best available data as of this date
and is intended as a guidance, specific resin formulations
must be evaluated in the intended application for the effects
of radiation and: (1) residual & functional stress,
(2) section thickness
(3) molecular weight & distribution,
\Legend* (4) morphology
1-HDPE

[2-PBT

3 - Aromatic

4 - Rigid/Semi - Rigid P¥C
|5 - ETFE (Tefzel)
3]

7

8

- Hi-lmpacy ABS
- Butyl Rubber
- Silicone/Neoprene
% - EPDM
10 - Nylon 6 & 12
11 - Amorphous Nylon
12 - Cellulose/Paper
13 - PMMA
14 - Varies by Mfgr/Grade

(5) environment (oxveen/femperature)
(6) dose rate

EFERENCES:

PDA. 1992

* Polvimer Manufacturers Data

* NASA/Tet Propulsion Laboratories. "Effects of Radiation on
Polymers & Elastomers”, 1988

* Skeins & Williams."Tonizing Radiation Effect on Selected
Biomedical Polvimers"

i Kiang. "Effect of Gamma Trradiation on Flastomerie Closures.

* Ley. "The Effects of Irradiation on Packaging Materials”, 1976

15 - Homopolymer

* - Within each family is a range of radiation stabilities, the "steps” are intended to show significant family members

Courtesy of Karl J. Hemmerich, Ageless ProcessingTechnologies



Table 2 - Relative Radiation Stability of Medical Polymers

Dose (KiloGray) in Ambient Air at Which Elongation Decreases by 25%

0 50 500 1000 1500 kGy

25

_‘_‘ | | | | | | | | | | .
Epoxy (Aromatic) - —>
Liquid Crystal Polyvmer . —)
Phenolic 1 I —
Polyester (Thermoset) . I )
Polvstvrene y - —
Polvurethane (Thermoset) . —

Polvvinvlidene Fluoride(Kvnar) !
Polvethvlene (Low/Med) 7

PET (Polyester, Rigid)

PETG (Polvester. Flexible) ) \

Polyimide
FECTFE
ABS

Hi-Impact Stvrene (HIPS) 7]

Polvcarbonate
Polvsulfone "UDEL"
PVC. Flexible

Polvvinvlidene Chloride(Saran - |
Natiral Rubber (T atex) 7 T !
Styrene-Butadiene Rubber . I '

Chlorinated Polvvinvl

Polyethylene (UHMW) 7

EPDM
PBT (Polvester)

Polvamide (Nvlon 10 & 11)
Polyvinyl Chloride Rigid/Semi
Cellulose Acetate Butyrate ]
Cellulose Acetate Pronionate .

Kraton (SEBS)
Polvethylene (HDPE)
Acrvlic Co-Polvmers
Neonrene Rubber
Silicone Rubber
Polvamide (Nvlon 6 &
ABS (Hi-Impact)
Polvmethvl Pentene

Polvpropvlene (Stabilized)

Butyl Rubber

Cellulose.Natural(Cotton/Paper) 1

Acrvlic (PMMA)
Cellulose Acetate

Polvvinvl Chloride-Acetate .

FEP (Tetflon)

Polypropylene. Natural

Acetal. Delrin/Celcon
TFE. Teflon

Chloride 7 !

NOTE: This chart represents the best available data as of this date,

and is intended as a guidance, specific resin formulations

must be evaluated in the intended application for the effects

of radiation and; (1) Residual & Functional Stress,

7 (2) Section Thickness

] | (3) Molecular Weight & Distribution,

4 I (4) Morphology

(5) Environment (Oxygen/Temperatire)

12) g
_fi (6) Dose Rate
I
=
- REFERENCES:
=
e * Polymer Manufacturers Data
I * NASA/Jet Propulsion Laboratories, "Effects of Radiation on Polymers &
- Elastomers". 1988
+ * Skeins & Williams. "Tonizing Radiation Effect on Selected Biomedical Polymers"
T * Kiang. "Effect of Gamma Irradiation on Elastomeric Closures", PDA, 1992
I * Ley. "The Effects of Irradiation on Packaging Materials", 1976

Courtesy of Karl J. Hemmerich, Ageless ProcessingTechnologies




Table 3—General guide to radiation stability of materials

RADIATION
MATERIALS STABILITY COMMENTS
Thermoplastics
ABS Good High impact grades are not as radiation resistant as
standard impact grades.
Acrylies (PMMA) Fair—-Good
Cellulosics Esters degrade less than does cellulose.
Esters Fair
Cellulose acetate propionate Fair
Cellulose acetate butyrate Good-Fair
Cellulose, paper, cardboard Fair—Good
Fluoropolymers When irradiated, PTFE and PFA are significantly
Polytetrafluoroethylene (PTFE) Poor damaged. The others show better stability. Some are
Perfluoro Alkoxy (PFA) Poor excellent.

Polychlorotrifluoroethylene
(PCTFE)

Polyinyl fluoride (PVF)

Polyvinylidene fluoride (PVDEF)

Ethylene-Tetrafluoroethylene

Good-Excellent
Good-Excellent
Good-Excellent

(ETFE) Good
Fluorinated ethylene propylene
(FEP) Fair
Liquid Crystal Polymer (LCP) Excellent Commercial LCPs; Natural LCPs not stable.
Polyacetals Poor Iiradiation causes embrittlement. Color changes have
been noted (yellow to green).
Polyamides (Nylon) Good Nylon 10,11,12,6-6, more stable than 6. Nylon film

and fiber are less resistant.

Polycarbonate Good-Excellent | Yellows—mechanical properties not greatly affected:
color-corrected radiation formulations are available.

Polyesters Good—Excellent | PBT not as radiation stable as PET resins.

Polyethylene, various density Good—Excellent | HD not as stable as MD and LD.

Polyimides Excellent

Polyphenylene sulfide Excellent

Polypropylene, natural Poor—Fair Physical properties greatly reduced when irradiated.

Polypropylene, stabilized Radiation stabilized grades, utilizing high Mw and co-
polymerized and alloyed with polyethylene, should be
used 1 most radiation applications; High dose rate
electron beam may reduce oxidative degradation.

Polystyrene Excellent

Polysulfone Excellent Natural material is yellow.

Polyurethane Excellent-Good | Aromatic discolors; polyesters more stable than esters.

Retains physical properties.

Polyvinylchloride (PVC) Good Yellows—antioxidants and stabilizers prevent
yellowing. High molecular weight organotin stabilizers
improve radiation stability: color-corrected radiation
formulations available.

Polyvinylchloride-Polyvinylacetate | Good Less resistant than PVC.

Polyvinylidene dichlonde (Saran) Good Less resistant than PVC.

Styrene/Acrylonitrile (SAN)

Good-Excellent




Table 3—General guide to radiation stability of materials (continued)

RADIATION
MATERIALS STABILITY COMMENTS

Elastomers

Butyl Poor Friable, sheds particulate.

Chlorosulfonated polyethylene Poor

EPDM Excellent

Natural rubber Good—Excellent

Nitrile Good—Excellent | Discolors.

Polyacrylic Poor

Polychloroprene (neoprene) Good Discolors; the addition of aromatic plasticizers renders
the material more stable to irradiation.

Silicone Good Phenyl-methyl silicones are more stable than are methyl
silicones. Platinum cured silicones are superior to
peroxide cured silicones. Full cure during manufacture
can eliminate most post-irradiation effects.

Styrene-butadiene Good

Urethane Excellent

Thermosets

Allyl diglycol carbonate Excellent Maintains its excellent optical properties after

(Polyester) muradiation.

Epoxies Excellent All curing systems.

Phenolics Excellent Includes the addition of mineral fillers.

Polyesters Excellent Includes the addition of mineral or glass fibers.

Polyurethanes

Aliphatic Excellent
Aromatic Good-Excellent | Darkening can occur. Possible breakdown products

could be derived.

Primary source: INTERNATIONAL ATOMIC ENERGY AGENCY. Guidelines for industrial radiation sterilization of
disposable medical products, Co 60 gamma irradiation. TEC DOC-539. Vienna: IAEA, 1990.
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Bioburden test report

*Test Report for Sterility & Growth Promotion of
Culture Media

*Validation of technique for removal of
microorganisms by product inoculation method
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Registered Documentation

Bioburden Test Report

SOYAGREENTEC Co., Ltd.
900-3, Sangsin-ri, Hyangnam-eup, Hwaseong-si,
Gyeonggi-do, KOREA

TEL : 031-353-6999
FAX : 031-353-6979
http://www.soyagreentec.co.kr

Report No : SOYA1234

Test Site : Laboratory room

Product Name : KM-6612L

Lot No : HH-20, HH-14, HH-04

Test Period : Nov. 05. 2012. ~ Nov. 12. 2012.

7~ )
/‘ . Technology for better life!
“W@SOYAGREENTEC




(Attachment 1)

Technology for better life!

W SOYA

900-3, Sangsin-ri, Hyangnam-eup, Hwaseong-si, Gyeonggi-do, KOREA,
TEL: (031)353-6999(ft) FAX: (031)353-6979

Bioburden Test Report

Report No. : SOYA1234

1. Information

sample size)

2 Al 2 (Customer) : KM CORPORATION
= A (Address) : 312}8—1, Boche, Miyang, Anseong, Gyeonggi,
orea
Al = & (Products) : KM-6612L
= o x5 (Products ) _ ) )
HBHITHS batch No.) | HH-20, HH-14, HH-04
Al & g ¥ (Test method) |:ISO 11737-1/ Membrane filter
= A 2 & (Total test . 30 ea

(Laboratory

Al B 5 Ao L2 C/SE i )
= = condition) | = (temperature) 25 T/ (humidity) 50 %
BH Xl (Media) : Tryptic Soy Agar
of o  (Incubation 0
e = temperature) 325 C
B & J| 2t (Incubation) 7Day 168 Hour
Al & Dl 2F (Test period) : Nov. 05. 2012. ~ Nov. 12. 2012.
2. Result
Test Item Unit Result Test Method
Bioburden Estimation C.F.U / Unit 9.72 ISO 11737-1

*& 2. (Attach.)
*& &. (Usage.)
*H| 1. (Note.)

1. 0l AIEdd8NME EX

Pre-sterilization count report, Final report
S& 22| & (Quality control)

olelel AtEE =4

(This test report shall be used with in the purpose of its defined usage.)
OI2I X MES8 AZ0ll CHet Z2U0I0H, AIZEE2 2/2I A MIAIE 4.
(The results have been made for the sample presented by the client, and it is the decision of the

2. &) LSS

client naming the presented sample.)

*Al& Xt Testing Personnel

Sim Hyunchul

W Park Jaejung

Nov. 12. 2012.

*5S QI Xt Approval Staff

A ]
v "

Form: 1Q-105-01(1/6)

SOYAGREENTEC Co., Ltd.

A4(210x 297mm)
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Pre-sterilization Count Report

& Al & (Customer) : KM CORPORATION
Ml = & (Products) : KM-6612L
e (Products ) ) ) )
MBMEHS batch No.) | HH-20, HH-14, HH-04
Al & 2 ¥ (Test method) : 1SO 11737-1
84 3 & 8 (Transfer to . : Membrane filter
culture medium)
S X cl (Sample : Pre-sterilization (HI & #)
treatment)
=t = Ml (Eluent) : Sodium Chloride Peptone Broth [pH 7.0+0.2]
BH Al (Media) : Tryptic Soy Agar
ot o  (Incubation o
e = = temperature) 325 C
B 2k D] 2¢ (Incubation) :7Day 168 Hour
Al & DIl 2t (Test period) : Nov. 05. 2012. ~ Nov. 12. 2012.
SJ|4d Ml A= (Nonselective Aerobic Count)
Products
Batch No. > HH-20 HH-14 HH-o04
> 7 > 7 24 7
ANzws =0 bl D £ i bl D £ 0 !
(Sample No.) (Recovered (Remark) (Recovered (Remark) (Recovered (Remark)
PeNO-J 1 cFU/Uit) CFU/Unit) CFU/Unit)
1. 3 2 6
2. 5 5 8
3. 13 5 6
4. 4 1 10
5. 8 11 7
6. 7 1 5
7. 2 7 5
8. 4 7 12
9. 8 5 8
10. 3 5 7
g Al
(Sum) 57 49 74
g4 -
(Average) 57 4-9 7-4

* ISP F RIS, (Photo of micro-organisms)

Form: I1Q-105-01(2/6) SOYAGREENTEC Co., Ltd. A4(210x297mm)
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Final Report

*Bioburden Estimation determination

*SIP Bioburden Results SIP 1
Batch No. HH-20 HH-14 HH-o04
Amount countable colony 57 CFU 49 CFU 74 CFU
Average Of Batch 5.7 CFU 4.9 CFU 7.4 CFU
Average Recovery (% Removal) 61.8 %
Recovery Multiplication Factor (RMF) 1.62
Adjusted average by RMF 9.23 CFU 7.94 CFU | 1199 CFU
Overall Average SIP Bioburden 9.72 CFU
Highest SIP Bioburden Batch 11.99 CFU (Batch: HJ-04)
SIP Bioburden Estimation 9.72 CFU/SIP
*Bioburden Estimation
Batch 1 : HH-20 9.23 CFU/Unit
Batch 2 : HH-14 7.94 CFU/Unit
Batch 3 : HH-04 11.99 CFU/Unit
Overall Batch Average (OBA) 9.72 CFU/Unit
Highest Bioburden Batch 11.99 CFU (Batch : HJ-04)
Bioburden Estimation 9.72 CFU/Unit
*& Z.(Usage.) : ZZ22|E (Quality control)

*H| 1. (Note.)

1. O AIEd8A=E E& 0122 AIEES =&
(This test report shall be used with in the purpose of its defined usage.)
2. &J] WHES 22X MB8 A0l gt 200104, Al
(The results have been made for the sample presented by the client, and it is the decision of the client

naming the presented sample.)

Nov. 12. 2012.

*Al'& At Testing Personnel
Sim Hyunchul

*= el At

SHES 22RO MAISH 23,

Approval Staff

__W Park Jaejung

A |

¥ "

Form: 1Q-105-01(3/6)

SOYAGREENTEC Co., Ltd.

A4(210x 297mm)




(Attachment 1)

Pictures of Bioburden test result

Nonselective Aerobic Bacteria

Lot No. : HH-20

10

Form: I1Q-105-01(4/6) SOYAGREENTEC Co., Ltd. A4(210x297mm)



(Attachment 1)

Pictures of Bioburden test result

Nonselective Aerobic Bacteria
Lot No. : HH-14

Form: I1Q-105-01(5/6) SOYAGREENTEC Co., Ltd. A4(210x297mm)



(Attachment 1)

Pictures of Bioburden test result

Nonselective Aerobic Bacteria
Lot No. : HH-04

Form: I1Q-105-01(6/6) SOYAGREENTEC Co., Ltd. A4(210x297mm)



(Attachment 3) | § I‘" j‘l 7?r§/c\_>l i.l' O._I

Validation of technique for removal of microorganisms
by product inoculation method

joa! be| % (Customer) : KM CORPORATION
Al = % (Products) : KM-6612L
_ (Products
= 3 = o o5 . HH-
DN | I= N H = batch No.) | - HH-20
Al & 2 8 (Test method) : ISO 11737-1
= = . (Total test .
s A=+ sample size) | - © €&
Al = J| 2+ (Test period) : Nov. 05. 2012. ~ Nov. 12. 2012.
el 34 8= Jil %= Replicate Count gz 22U =
Treatment Mean colony
eatme 1 2 3 4 5 6 7 8 9 10 count
g5 24
(Inoculated 100 | 100 | 100 | 100 | 100 — — — — — -
Microorganism)
=J| 2=
(Initial 59 | 62 | 66 | 57 | 65 — — — - _ _
Microorganism)
2 ==(%) _ _ _ _ _ _
(Recovery rate) 59 62 66 57 65
S EREE=EE
(Average 61.8 % (Recovery rate range)
recovery rate) (68~ 79 %)
Correction . o _ .
factors 100 (Inoculated Microorganism) + 61.8 (Average recovery rate) = 1.62 (Correction factors)

- Eluent : Sodium Chloride Peptone Broth(Buffered), [pH 7.0+0.2 at 25C]
- Transfer to culture medium : Removal of Microorganisms (0|8 & X1 &)
- Media & Incubation conditions : Difco™ Tryptic Soya Agar pH 7.3+0.2
- Laboratory condition : 25°C / 50%
- Inoculation spores : Bacillus pumilus
*& 2. (Attach.) T -
*& &, (Usage.) : SZ& 22l E (Quality control)
*H| 1. (Note.)
1. Ol AIBdEAN=E B OIOIOI ANEES SE.
(This test report shall be used with in the purpose of its defined usage.)
2. &) HES 22101 B8 Al=0l CHet Z00I0H, AlI2ZE & 22Xt HAISH 3.

(The results have been made for the sample presented by the client, and it is the decision of the client
naming the presented sample.)

Nov. 12. 2012.

*Al& Xt Testing Personnel *= QI Xt Approval Staff

Sim Hyunchul W Park Jaejung S

Form: 1Q-103-01 SOYAGREENTEC Co., Ltd. A4(210x297mm)
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S0rAl 2)

Test Report for Sterility &
Growth Promotion of Culture Media

i X &2 (Media) Tryptic Soy Agar

M Z Ab (Manufacturer) BD

MZH S (Batch No) 1227460

AE Y  (Test method) ISO 11737-1:2006 / Direct

&l & &8 (Laboratory condition) temperature 20.4 C, humidity 32.7 %
B 224 (Incubation condition) 32.5 C, 5days( 120 hour)

HH 2FAI2F  (Incubation time) 2012. 10. 05. ~ 2012. 10. 10.

_“\, 7_//// ~ —
Negative ( -) Posmve ( +)
*Test Method
. . A28t BIXIDF QE U= EOISHTY.
(A)Sterility Test of Media Ensure that contaminated a sterile medium (Negative medium)
. . B Xl 0l & =(Candida albicans)S & Z&tC}.

(B)Growth Promotion Test of Media Inoculate with colony(Candida albicans) in the medium.
*Result
(A)Sterility Test of Media Negative (S4-)

(B)Growth Promotion Test of Media

Positive (24 +)

- Tryptic Soy Agar= 0|4 =0] d& & = U=

BHXIOI0), DESINZZ(121TC, 152) 82822 A UL
Tryptic Soy Agar is the microorganisms can grow and it has been sterilized(121C, 15 Minute) very well.

*A| &
Ol

0z |]9_

AT

Oct. 10. 2012.

Testing Personnel

*5S QI X+ Approval Staff

o4) ST RES la e =)

voooh

Form: 1Q-103-02

SOYAGREENTEC Co., Ltd. A4(210x297mm)



& BD

Becton Dickinson and Company
BD Diagnostic Systems

Certificate of Analysis

PO Box 999
Sparks MD 21152-0999 US Page: 1 of 3
Product Name : BOTTLE TRYPTIC SOY AGAR 500G
Catalog Number : 236950 Manufacture Date : 2011/07/21
Batch Number : 1227460
Expiration Date : 2016/04/30

01. Dehydrated Medium Appearance: Light beige, free-flowing,
homogeneous

02. Solubility: 4.0% solution, soluble in distilled or deionized water
on boiling

03. Solution Appearance: Light amber, slightly to moderately
opalescent

04. Plate Appearance: Clear to slightly opalescent, without precipitate

05. CAMP Test: Streptococcus agalactiae ATCC® 12386 gave a + reaction
and Streptococcus pyogenes ATCC® 19615 gave a - reaction when
tested with Staphylococcus aureus ATCC® 33862.

06. USP/EP/JP Growth Promotion test performance specification where

applicable.

TEST ORGANISMS ATCC® INOC RECOVERY TEMP INCUBATION
Aspergillus niger 16404 <100 CFUs growth 30-35°C Up to 5 days
Bacillus subtilis 6633 <100 CFUs growth 30-35°C Up to 3 days
Candida albicans 10231 <100 CFUs growth 30-35°C Up to 5 days
Escherichia coli 8739 <100 CFUs growth 30-35°C Up to 3 days
Pseudomonas aeruginosa 9027 <100 CFUs growth 30-35°C Up to 3 days
Salmonella typhimurium 14028 <100 CFUs growth 30-35°C Up to 3 days
Staphylococcus aureus 6538 <100 CFUs growth 30-35°C Up to 3 days

07. Cultural Response: Medium was prepared per label instructions.
Plates with and without 5% sheep blood (SB) were inoculated with
the test organisms and incubated under 5-10% CO2 at 35 + 2°C for
18-48 hours.

TEST ORGANISMS ATCC® RECOVERY HEMOLYSIS
PLAIN w/SB
Escherichia coli 25922 good good beta
Neisseria meningitidis 13090 good good none
Staphylococcus aureus 25923 good good beta
Streptococcus pneumoniae 6305 good good alpha
Streptococcus pyogenes 19615 good good beta

08. Residual Solvents (CPMP/ICH/283/95): Typical Analysis for Tryptic
Soy Agar indicates that there is less than 5000 ppm of Acetone.
No other solvents were detected during analysis.

Characteristic Unit Value LowLimit HighLimit
PH at 25°C : 7.3 7.1 7.5
Bulk Lot Number : - 1193929

Creation Date: 2011/09/02 16:27:44




& BD

Becton Dickinson and Company
BD Diagnostic Systems

Certificate of Analysis

PO Box 999
Sparks MD 21152-0999 US Page: 2 of 3
Product Name : BOTTLE TRYPTIC SOY AGAR 500G
Catalog Number : 236950 Manufacture Date : 2011/07/21
Batch Number : 1227460
Expiration Date : 2016/04/30
Country of Tissue Category
Animal Source Origin BIC SIC ABC
Porcine USA I1I I1I IB
Bovine New Zealand v v MLK
Porcine Canada I11 I11 IB

The Batch Number on this certificate is synonymous with the Lot Number
shown on the product label.

BD Diagnostic Systems (BDDS) is an ISO 13485:2003 and ISO 9001:2008
Registered facility. BDDS products are manufactured in facilities
registered with the United States Food and Drug Administration (FDA),
and are regulated by the FDA’s Quality System Regulations (QSRs). This
product met BDDS stringent quality standards at time of batch/lot
release. Any test results reported on this certificate were obtained
at time of release.

BD Diagnostic Systems’ Certificates of Analysis (COA) typically are set
up to contain animal origin information for finished products
manufactured using materials of animal origin. The animal origin
information may be contained in the animal source table and/or in one
or more of the additional paragraphs found on the COA. This
information is a compilation of animal origin data from the individual
lots of raw materials used to manufacture the batch of BD Diagnostic
Systems (BDDS) finished product for which the COA was created.

At the time the BDDS Certificate of Analysis is created and sent to the
Internet website address at http://www.bd.com/regdocs/, the animal
origin information as provided to BDDS by its suppliers is pulled into
the certificate as it is created by the BDDS automated certificate
system.

At times, suppliers notify BDDS of new and/or additional information
they have received from their raw material suppliers that modifies the
animal origin information for lots previously provided to BDDS. When
this situation occurs, BDDS updates the animal origin information in
the automated certificate system, recreates the affected finished
product COAs for batches within expiration date, and sends them to the
Internet website where they replace the prior certificate and are
immediately available to customers.

Customers enrolled in BD Diagnostic Systems’ Automated Change
Notification Program will be notified of the changes described above.

Creation Date: 2011/09/02 16:27:44




& BD

Becton Dickinson and Company
BD Diagnostic Systems

PO Box 999

Sparks MD 21152-0999 US Page: 3 of 3

Certificate of Analysis

Product Name BOTTLE TRYPTIC SOY AGAR 500G

Catalog Number : 236950 Manufacture Date : 2011/07/21
Batch Number : 1227460
Expiration Date : 2016/04/30

For complete details refer to "BD Position Statement - BD
Diagnostic-Diagnostic Systems, COA Animal Origin Information Position
Statement", located on the Internet website address at
http://www.bd.com/regdocs/ .

yyrza

John Gerlich

Vice President,

Quality Management and
Regulatory Compliance
Signature Date: 2011/09/02

Creation Date: 2011/09/02 16:27:44



Attachment 4.

Gamma Irradiation for verification experiment

SOYAGREENTEC CO., LTD.
Technology for better life




(Gamma Irradiation for Verification Experiment)

Validation report for

application of verification doses

during microbiological dose setting exercises

> Summary
SO 11137-2 is described in the Method VDmax25 test dose of the product in a very low
dose is required to investigate the correct dose. The sample survey of the additional
equipment attached to the Research Loop (test container) using a low area to
investigate the dose accurately.
Research Loop, and the product of the research path has a separate Timer and a

small amount of product for the correct dose can be investigated.

> Procedures and methods

Research Loop container products in 10(ea) in the form of a fixed loading dose of
maximum and minimum load and are expected to absorb part of the designated
locations, including products that are irradiated by attaching Dosimeter.

After a certain time has elapsed spin product Dose uniformity of the product will
improve. 1 hour intervals by the crew of the incident direction and then rotated 9o °
each product will rotate every 30 minutes.

After investigating a number of products that are attached to the Dosimeter will

assess and record dose.

[> Verification dose acceptance criteria
The highest dose to the measured dose may not exceed VDmax25 by more than 10%.
If the arithmetic mean of the highest and lowest doses of measured doses is < 90% of
VDmax?5, the verification dose experiment may be repeated. If this mean dose is <
90% of VDmax?5 and, on performance of the test of sterility, acceptable results are

observed, the verification experiment need not be repeated.

SOYAGREENTEC CO., LTD.
Technology for better life



Research Loading Pattern & Dosimeter Readings

Customer : KM CORPORATION
Device Name : KM-6612L

Batch No. : HH-04

Quantity : Total 10 unit

Total Weight 11,752 g

Density 1 0.024 g/cms3
Verification dose : 7.1 kGy

Dose Range Specification

: 6.39 kGy ~ 7.81 kGy

Dosimeter

: Amber 3042 R

Exposure Time

: 08 hour 10 min

Exposure Date

: Nov. 26. 2012. ~ Nov. 27. 2012.

1. Loading pattern & Dosimeter locations

Dosimeter

location

650mm

Product
0 Research
II: Container
370mm

300mm

SOYAGREENTEC CO., LTD.
Technology for better life



2. Dosimeter Readings

Dosimeter ABS Thickness
position | (Absorbance) (cm) ABS/cm Dose(kGy)
1 0.826 0.297 2.78 7.26
2 0.840 0.302 2.78 7.26
3 0.925 0.334 2.77 7-23
4 0.872 0.316 2.76 7.20
5 0.789 0.285 2.77 7.23
6 0.862 0.309 2.79 7.29
7 0.865 0.311 2.78 7.26
8 0.908 0.329 2.76 7.20
9 0.945 0.340 2.78 7.26
10 0.848 0.305 2.78 7.26
3. Dosimetry Results
Minimum Dose reading : 7.20 kGy
Maximum Dose reading : 7.29 kGy

*Signatures

W Date : Nov. 27. 2012.

Tested By
Sim Hyunchul / Validation Team
Fam ]
Approved By — h Date : Nov. 27. 2012.

Park Jaejung / Validation Team

SOYAGREENTEC CO., LTD.
Technology for better life



Attachment 5.

Sterility test report

*Test Report for Sterility & Growth Promotion of
Culture Media

* Bacteriostasis & Fungistasis Test Report

SOYAGREENTEC CO., LTD.
Technology for better life




Registered Documentation

Sterility Test Report

SOYAGREENTEC Co., Ltd.
900-3, Sangsin-ri, Hyangnam-eup, Hwaseong-si,
Gyeonggi-do, KOREA

TEL : 031-353-6999
FAX : 031-353-6979
http://www.soyagreentec.co.kr

Report No : SOYA1234

Test Site : Laboratory room

Product Name : KM-6612L

Lot No : HH-o04

Test Period :  Nov. 28. 2012. ~ Dec. 12. 2012.

7~ )
/‘ . Technology for better life!
“W@SOYAGREENTEC




(Attachment 1)

Technology for better life!

W SOYA

900-3, Sangsin-ri, Hyangnam-eup, Hwaseong-si, Gyeonggi-do, KOREA,
TEL: (031)353-6999(ft) FAX: (031)353-6979

Sterility Test Report

Report No. : SOYA1234

1. Information
& Al ¥ (Customer) : KM CORPORATION
= A (Address) K 348-1, Boche, Miyang, Anseong, Gyeonggi,
orea
Al = & (Products) : KM-6612L
S (Products ) )
HSHEH batch No.) | HH-o04
Al & g & (Test method) :ISO 11737-2:2007 / Direct method
= A 2 2 (Total test . .10 ea
sample size)
Al = =4 oy (Laboratory L ec e 1 o
s 2 & condition) | © = (temperature) 25 C /& & (humidity) 50 %
. : Tryptic Soy Broth
il Al (Media) [Soybean-Casein Digest Medium]
of o  (Incubation o
o & = temperature) 325 C
Bf 2 J| 2t (Incubation) :14 Day 336 Hour
Al & J| 2 (Test period) : Nov. 28. 2012. ~ Dec. 12. 2012.
2. Result
Test Item Positive(+) Negative(-)
£ iy & (Sterility) o unit 10 unit
*& F.(Attach.) : Sterilization count report
*& . (Usage.) : SZ& 22l E (Quality control)
*H|l 1. (Note.)

1. O] AIEEdEN= EE 0122 AIEES =¥

(This test report shall be used with in the purpose of its defined usage.)

2. &I HES 22Xt HZ8 Al=0 Het 20010, AEH2 221X MAlst 23,

(The results have been made for the sample presented by the client, and it is the decision of the
client naming the presented sample.)

Dec. 12. 2012

*Al'& Xt Testing Personnel *= 1 Xl Approval Staff

Sim Hyunchul W Park Jaejung

Form: I1Q-105-01(1/2) SOYAGREENTEC Co., Ltd. A4(210x297mm)



(Attachment 1)

Sterilization Count Report

Test Media No. Result No. Result
1. Negative (-) 6. Negative (-)
2. Negative (-) 7. Negative (-)
Tryptic Soy Broth 3. Negative (-) 8. Negative (-)
4. Negative (-) 0. Negative (-)
5. Negative (-) 10. Negative (-)

Positive (+) assessment : 00 ea

Negative (—) assessment : 10 ea

*JlsolCHE &2 1S, (Photo of micro-organisms)

Form: I1Q-105-01(2/2) SOYAGREENTEC Co., Ltd.

A4(210x 297mm)



(Attachment 3)

Bacteriostasis &
Fungistasis Test Report

1. Information
Al &8 2 Y (Test method) : ISO 11737-2:2007 / Direct method
Al = 2 (Products) : KM-6612L
= NS (Products . ]
MBHEHS batch No.) | ° HH-04
= = . (Total test .
s AN 8 = sample size) S @
= = Laborato 5 -
Al S oo ( ry .20 a2 9
&2 g 8 4 condition) | © = (temperature) 25 C/ (humidity) 50 %
BH Xl (Media) : Tryptic Soy Broth [Soybean-Casein Digest Medium]
of o  (Incubation .
i & = = temperature) 32.5 C
BH 2 J| 2t (Incubation) 7 Day 168 Hour
Al & Dl 2t (Test period) : Nov. 28. 2012. ~ Dec. 05. 2012.
2. Result
= —= Sample Control grou
N = Inoculation Culturing mediim medijm ' Decision
(Test Microorganisms) amount
A B
No inhibiting
1 | Bacilus atrophaeus | 10~100cfu | 32.5C G G .
material
Candida albicans No inhibiting
2 10~100cfu | 32.5C G G
(ATCC10231) material
Aspergillus niger No inhibitin
3 perg g 10~100cfu | 32.5TC G G &
(ATCC16404) material
G = Growth, N/G = Not Growth
Dec. 05. 2012.
*Al & Xt Testing Personnel *=@I'At Approval Staff
Sim Hyunchul W Park Jaejung Ia) |
voooh

Form: 1Q-103-02

SOYAGREENTEC Co., Ltd.

A4(210x297mm)




Media performance test documentation
(HHXIESAIE JIEN)

Media
(BHXIZ)

: Tryptic Soy Broth ( CH<

JHMIQI A~ SOH X BH KT )

Test Method
(A& EHE)

: The Korean Pharmacopoeia : Sterility test

/1SO 11737-2:2009 / Direct

Manufacturer Batch No.
(R AH) BD CELES 0286473
Manufacture date Effective date
(RIEL T 2010.09.23. (25T 2015.09.30.
Purchase date Open(Test)Date
(RUATH 2011.08.17. ENEEES 2012.10.05.

Incubation terms and

incubation time

(BHEH 2 HH2EAIRH)

22.5C, 5days (2012.10.05. ~2012.10.10.)

Microorganism Test Standards Results Results photo
(2= WNE=PIES) (213 (Z AR
Negative control No Growth No Growth
Bacillus subtilis Growth Growth
ATCC 6633 row row
Candida albicans Growth Growth
ATCC 10231 row row
Aspergillus niger
ATCC 16404 Growth Growth
Remarks
(8112)
Result Result Date Experimenter Checker
(B (ZULXL) (AR (BelXH
|
O.K. 2012.10.10. ﬂ&’ C T

Technology for better life!

Wi

SOYAGREENTEC Co., Ltd




& BD

Becton Dickinson and Company
BD Diagnostic Systems

Certificate of Analysis

PO Box 999
Sparks MD 21152-0999 US Page: 1 of 3
Product Name : BOTTLE BACTO TSB CASEIN MED 500G
Catalog Number : 211825 Manufacture Date : 2010/09/23
Batch Number : 0286473
Expiration Date : 2015/09/30

01. Dehydrated Medium Appearance: Light beige, free-flowing,
homogeneous
02. Solubility: 3% solution, soluble in distilled or deionized water
03. Solution Appearance: Light amber, clear
04. Medium was tested per European (EP) and United States Pharmacopeia
(USP) Growth Promotion requirements. Tubes were inoculated with
< 100 CFUs. Tubes were incubated aerobically for 3 days and up
to 5 days for (*) organisms and gave cultural responses as

indicated.

TEST ORGANISMS ATCC® RECOVERY TEMPERATURE INCUBATION
*Asperigillus brasiliensis 16404 growth 20-25°C Up to 5 days
Bacillus subtilis 6633 growth 30-35°C,20-25°C Up to 3 days
*Candida albicans 10231 growth 20-25°C Up to 5 days
Escherichia coli 8739 growth 30-35°C Up to 3 days
Pseudomonas aeruginosa 9027 growth 30-35°C Up to 3 days
Salmonella typhimurium 14028 growth 30-35°C Up to 3 days
Staphylococcus aureus 6538 growth 30-35°C Up to 3 days

05. Cultural Response: Medium was prepared per label instructions.
Tubes were inoculated with the test organisms and incubated at the
temperatures specified for 18-48 hours, or up to 72 hours if

necessary.
TEST ORGANISMS ATCC® TEMPERATURE RECOVERY
Neisseria meningitidis 13090 30-35°C fair to good
Staphylococcus epidermidis 12228 30-35°C good
Streptococcus pneumoniae 6305 30-35°C good
Streptococcus pyogenes 19615 30-35°C good

06. Residual Solvents (CPMP/ICH/283/95): Typical Analysis for Tryptic
Soy Broth indicates that there is less than 5000 ppm of Acetone.
No other solvents were detected during analysis.

Characteristic Unit Value LowLimit HighLimit
Loss on Drying : % 1 0 5

PH at 25°C : 7.4 7.1 7.5

Bulk Lot Number : - 0258422

Creation Date: 2010/11/02 16:02:36




& BD

Becton Dickinson and Company
BD Diagnostic Systems

Certificate of Analysis

PO Box 999
Sparks MD 21152-0999 US Page: 2 of 3
Product Name : BOTTLE BACTO TSB CASEIN MED 500G
Catalog Number : 211825 Manufacture Date : 2010/09/23
Batch Number : 0286473
Expiration Date : 2015/09/30
Country of Tissue Category
Animal Source Origin BIC SIC ABC
Porcine USA I1I I1I B
Bovine Australia v v c
Bovine New Zealand v v c
Porcine Canada I11 I11 B

The Batch Number on this certificate is synonymous with the Lot Number
shown on the product label.

BD Diagnostic Systems (BDDS) is an ISO 13485:2003 and ISO 9001:2008
Registered facility. BDDS products are manufactured in facilities
registered with the United States Food and Drug Administration (FDA),
and are regulated by the FDA’s Quality System Regulations (QSRs). This
product met BDDS stringent quality standards at time of batch/lot
release. Any test results reported on this certificate were obtained
at time of release.

BD Diagnostic Systems’ Certificates of Analysis (COA) typically are set
up to contain animal origin information for finished products
manufactured using materials of animal origin. The animal origin
information may be contained in the animal source table and/or in one
or more of the additional paragraphs found on the COA. This
information is a compilation of animal origin data from the individual
lots of raw materials used to manufacture the batch of BD Diagnostic
Systems (BDDS) finished product for which the COA was created.

At the time the BDDS Certificate of Analysis is created and sent to the
Internet website address at http://www.bd.com/regdocs/, the animal
origin information as provided to BDDS by its suppliers is pulled into
the certificate as it is created by the BDDS automated certificate
system.

At times, suppliers notify BDDS of new and/or additional information
they have received from their raw material suppliers that modifies the
animal origin information for lots previously provided to BDDS. When
this situation occurs, BDDS updates the animal origin information in
the automated certificate system, recreates the affected finished
product COAs for batches within expiration date, and sends them to the
Internet website where they replace the prior certificate and are
immediately available to customers.

Customers enrolled in BD Diagnostic Systems’ Automated Change
Notification Program will be notified of the changes described above.

Creation Date: 2010/11/02 16:02:36




& BD

Becton Dickinson and Company
BD Diagnostic Systems

PO Box 999

Sparks MD 21152-0999 US Page: 3 of 3

Certificate of Analysis

Product Name BOTTLE BACTO TSB CASEIN MED 500G

Catalog Number : 211825 Manufacture Date : 2010/09/23
Batch Number : 0286473
Expiration Date : 2015/09/30

For complete details refer to "BD Position Statement - BD
Diagnostic-Diagnostic Systems, COA Animal Origin Information Position
Statement", located on the Internet website address at
http://www.bd.com/regdocs/ .

yyrza

John Gerlich

Vice President,

Quality Management and
Regulatory Compliance
Signature Date: 2010/11/02

Creation Date: 2010/11/02 16:02:36



Attachment 6.

Certificate

Item

Specification

Certified by

ISO9001: 2008

Service of Sterilization by irradiation

*TUV service

EN ISO13485:2003

Provision of Irradiation Service of
Medical Devices

*TUV service

EN / ISO11137-1
: 2006

Sterilization of healthcare product-
Requirement of validation and routine
Control — Radiation sterilization

*TUV service

US FDA
Registration

Contract Sterilizer

*US FDA
Registration

Certificate of GMP

We hereby certify that the above
manufacture complies with Korea
Good Manufacturing Practices for the
product(s) listed above.

*Korea Environment
& Merchandise
Testing Institute
*Korea Food & Drug
Administration

Ministry of
Health, Labour
and Welfare
(JAPAN)

It is certified that the above
manufacturer is certificated foreign
medical device manufacturer pursuant
to Article 13-3 of the Pharmaceutical
Affairs Act.

* Ministry of Health,
Labour and Welfare
(JAPAN)

SOYAGREENTEC CO., LTD.
Technology for better life
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ZERTIFIKAT ¢ CERTIFICATE o

Management Service

CERTIFICATE

The Certification Body
of TUV SUD Asia Pacific TUV SUD Group

certifies that

Technology for better life!

4
W@ SOYAGREEN

SOYAGREENTEC Co., Ltd.

900-3, Sangsin-Ri, Hyangnam-Eup
Hwaseong-Si Gyeonggi-Do, 445-922, Korea

has established and applies
a Quality Management System for

Provision of Irradiation Service of Medical Devices
Design, Development, Production and Distribution of Sterile Blood
Collection Tubes

An audit was performed, Report No. 20041555

Proof has been furnished that the requirements
according to

ISO 9001:2008

are fulfilled. The certificate is valid from 2011-03-01 until 2014-02-28
Certificate Registration No. TUV100 01 1501
2011-03-28

MiM\DM Y

Certification Body
of TUV SUD Asia Pacific
TUV SUD Group

Accreditation by the Joint Accreditation System
of Australia and New Zealand, URL

www jas—anz org/register
1ISO 9001

TUOV SUD Korea Ltd. ® 12F, “KLI63" Bldg., #60, Yoido-Dong, Youngdeungpo-Gu @ 150-763 Seoul ® Korea Tl-JV 4
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ZERTIFIKAT © CERTIFICATE &

Product Service

CERTIFICATE

No. Q4N 11 01 50558 003

Holder of Certificate: SOYAGREENTEC Co., Ltd.

900-3, Sangsin-Ri, Hyangnam-Eup
Techology forbererifel  HWaseong-Si, Gyeonggi-Do 445-922

@ SOYAGREE! REPUBLIC OF KOREA

Facility(ies): SOYAGREENTEC Co., Ltd.
900-3, Sangsin-Ri, Hyangnam-Eup, Hwaseong-Si, Gyeonggi-Do
445-922, REPUBLIC OF KOREA

Certification Mark:

ENISO 13485

Scope of Certificate: Provision of Gamma Sterilization of Medical
Devices

Applied Standard(s): EN I1so 13485:2003/AC:2009
Medical Devices - Quality Management Systems -
Requirements for regulatory purposes

The Certification Body of TUV SUD Product Service GmbH certifies that the company mentioned
above has established and is maintaining a quality system which meets the requirements of the
listed standard(s). See also notes overleaf.

Report No.: 74926742
Valid from: 2011-03-01
Valid until: 2013-02-28

H-&

- 355065
Date, 2011-02-25
Hans-Heiner Junker
Page 1 of 1
TOV SUD Product Service GmbH 4 * X%, Akkreditiert durch
s * * Zentralstelle der Lander
Zertifizierstelle P %%é % fur Gesundheitsschutz
RidlerstraBe 65 - 80339 Miinchen **__"__“ X und Mo ditrbetlden
Germany * 4k ZLG-ZQ-999.98.12-46 TUV
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ZERTIFIKAT @ CERTIFICATE &

Product Service

Supplement to Quality System Certificate
Q4N 11 01 50558 003

issued by TUV SUD PRODUCT SERVICE GMBH on 2011-03-01

SOYAGREENTEC Co., Ltd.

900-3, Sangsin-Ri, Hyangnam-Eup
Hwaseong-Si, Gyeonggi-Do
445-922, KOREA

for the facility

SOYAGREENTEC Co., Ltd.

900-3, Sangsin-Ri, Hyangnam-Eup
Hwaseong-Si, Gyeonggi-Do
445-922, KOREA

The quality system certified as stated above additionally fulfills the applicable
requirements of EN / ISO 11137:2006 — Sterilization of health care products -
Radiation — Part 1: Requirements for development, validation and routine
control of a sterilization process for medical devices - as documented in the
audit report no. 74926742.

The assessment was performed by auditors authorized under TUV SUD Product
Service GmbH procedures. The audit team included an auditor authorized for
sterilization.

This supplement is valid only together with the certificate stated above.

TUV SUD PRODUCT SERVICE GMBH
Certification Committee for Medical Devices

Munich, 2011-03-01

H-&

Hans-Heiner Junker

TUV SUD Product Service GmbH is a Notified Body (identification number 0123)
according to Council Directive 93/42/ EEC concerning medical devices.

TUV SUD Product Service GmbH K *x X%, Akkreditiert durch

o > * Zentralstelle der Lander
Zertifizierstelle * -_?.-Lé % fur Gesundheitsschutz
RidlerstraBe 65 - 80339 Miinchen TR BT o

Germany * % *° ZLG-ZQ-999.98.12-46



{(_ U.S. Department of Health & Human Services US FDA RegisterEd

m/A\ U.S. Food and Drug Administration (Contract Sterilizer)

Protecting and Promoting Your Health

Establishment Registration Database

Establishment Registration Name : soys

Establishment A . . Current
Name v SITEBTIIL LT Iy Registration Yr
SOYACO.. LTD. KOREA, REPUBLIC OF 3004525100 2012
* Bandage, Elastic Contract Sterilizer
* Tape And Bandage, Adhesive Contract Sterilizer
* Bone Grafting Material, Synthetic - OSTEON Contract Sterilizer
Mew Search Back To Search Results

Establishment:

SOYACO., LTD.

900-3 Sangsin-Ri

Hyangnam-Myun, Hwasung-Gun
Kyunggi-Do, KOREA, REPUBLIC OF
Reqistration Number: 3004525100
Status: Active

Date Of Registration Status: 2012

Owner/Operator:

SOYACO., LTD.

900-3 Sangsin-Ri

Hyangnam-Myun, Hwasung-Gun
Kyunggi-Do, KOREA, REPUBLIC OF
OwneriOperator Number: 9062715

Official Correspondent:

John H Choi

PISCIUM INTERMATIOMAL, INC.
779 Granite Ave.

Langhorne, PA 19047

Phone: 267-2109365

Us Agent:

Pater

G0 America

300 Atwood St. Pittsburgh
Oakland, PA 15213

Phone: 412 5128802 Ext
Fax: 412 6873976

Email: Pittcmi@Hotmail.com




KEMTI-AA-100015
1315

o|27|7| M= ¥ ESEEL|7|E HetoIHA
(Certificate of GMP)

=" A &F (Name of Manufacture)
(F)aofagld

SOYAGREENTEC Co., Ltd.

= 4 X X| (Address of Manufacture)
7| s8A gds 44lel 900-3H %],
900-3 Sangsin-ri, Hyangnam-eup, Hwaseong-si, Gyeonggi-do, Korea.

OOt o A
°0 § pryg AT

=l & X @ (Representative of Manufacture) |
4 & 4( Yun Seok. Park, ), 2 & #( Jae Done. Park, ) '

22 3:829 (Y 2R
Cat

ategory : Name of Classification) (See attached list)

S 717IMEREE 2 7|1EM HESS AUFHSLICE
i We hereby certify that the above manufacture complies with Korea
Good Manufacturing Practices for the product(s) listed above.

2rs#2Ux} (the Date of Issue) : 2010. 01. 14
8 &7|8 (the Date of Expiration) : 2013. 01. 13

KPDA 4Btz o sy s
®% Korea Food & Drug Administratio

i ot ZA il
(KEM T’ Kmiﬁgrﬁlﬂmh!ﬁﬂestilﬁ ¢ R



HERK S BG10300069

Number of accreditation

5B A SV RS F R

Accreditation certificate of foreign medical devicemanufacturer

R4 3L 4 ks

Name (Name of
corporation)

LG AT DA TR

Name of the
manufacturing
establishment

BUERT OFTAEH
Location of the

manufacturing

establishment

RED X 47
Accreditation

categories

Soyagreentec Co.,Ltd.

Soyvagreentec Co.,Ltd.

900-3, Sangsin-Ri Hyangnam-Eup Hwaseong-Si Gyeonggi
-Do, 445-746, Korea

NS IR EEER (Sterile Medical devices)

HEEE13FO3ORBICIVBESIN.: BERB R INEREELECHLLE

ALY %o

It is certified that the above manufacturer is certificated foreign medical device manufacturer

pursuant to Article 13-3 of the Pharmaceutical Affairs Act.

ERk 244 10A 12H

2012 Year

Minister of Health, Labour and Welfare

AR

Month Day

RaynmrE = FF

TRk 244 9H 6HDS

Valid period From 2012 Year Month Day

MRk 29 4R 9H DHET
until 2017 Year Month Day

5122477019030



Attachment 7.

Agreement for contract sterilization

SOYAGREENTEC CO., LTD.
Technology for better life




Contract Protocol for Gamma Irradiation

This agreement between KM CORPORATION(hereinafter ~called “A")and
SOYAGREENTEC Co., Ltd.(hereinafter called “B") on the gamma sterilization
commissioned to an agreement about the following:

Article 1. General
“A" shall consign the Gamma Irradiation process for Sterilized Non-Woven Wiper of

“A" to “B", and “B" shall deliver the irradiated product to “A" after the Gamma irradiation

process.

Article 2. Package and Quality of Material

The package of product shall be packed suitable for the Gamma irradiation process,
and the quality of the packaging material shall be radiation-resistant. “B” is not
responsible for the related change(chemical and physical) of property of matter of the
product.

Article 3. Method of Gamma Irradiation Process

Decision for the method of Gamma irradiation process shall follow the below :

1> Gamma irradiation conditions are as follows, “B” is responsibility for next
condition.
a> Use to Irradiation source of Co™®.
b> “A" is SAL should be 10, “B" is the correct action should proceed accordingly.
c> “A" always give Request for Gamma Irradiation to “B".
d> Specified Dose use to document(that required dose is written by "A").

2> “A"is responsibility for Product shelf life and product safety test

3> “A" and “B" shall label the mark for Gamma irradiated product on the outer
carton by mutual agreement.

4> "A" takes charge of sterilization test to verify the quality of sterilization.

5> “B" may claim the damages to “A" in case that “A" distributes the product that is
not processed by Gamma irradiation in the state of putting the mark or words for

Gamma irradiation process on.

Article 4. Payment condition
Fee for irradiation service and payment terms follows separate price agreement.

Article 5. Warehousing and Deliver
“A" shall notice “B" of warehousing of goods at least 2 days prior to warehousing.
Unless it is inevitable, “B" shall meet the requested deliver of “A", "A" takes charge of all



the transport charges.

Article 6. Force Majeure

Neither party shall hold the other responsible for any delay or failure of performance
occasioned or caused by strikes, riots, fire, insurrection, the elements, embargoes, failure
of carriers, inability to obtain materials or transportation facilities, act of God or of the
public enemy, governmental tariffs or quotas, compliance with any law, regulation or
other governmental or court order whether or not valid, or other causes beyond the
reasonable control of the parties.

Article 7. Duration of agreement

This agreement shall be in full force and effect on the day of last signing of both
parties, and remain to be valid for 12 months. If one of the parties wish to terminate or
revise this agreement, give notice to the other party in writing 30 days before the expiry
of this agreement. If not, this agreement automatically a continues to be valid another

one(l) year.

Article 8. Cancellation of agreement and Claim damages
‘A" and “B" may cancel the agreeﬁ@urine@'if any one condition
conforms to the following cases : o
1> If the production of goods of “A" stopped for a certain long term of period so
that it is judged to be impossible for "A" to resume working.
2> If “A" does not start doing the business or does not continue the business with "B
within 6months without any reasonable cause.
3> If "A" does the business with only a part of quantity of the products mentioned in
the contract.
4> If "B" does not irradiate and deliver the products without meeting the request of
%
5> If the other reasonable cause unable to fulfill the contract occurs.
6> “A" shall compensate “B" for the damage from the cancellation of contract caused
by “A" within the term of the contract.
7> “B" shall compensate “A" for the damage for the clause 4.

Article 9. Arbitration
All disputes, controversies, or differences that may arise among the parties, out of or



in relation to this agreement, or for the breach thereof, shall be settled by the competent
court for “A" and the arbitration shall be held in the competent court for "A".

Article 10. Miscellaneous
The other particulars which are not mentioned in this contract shall be decided by

mutual agreement according to general practice.

In witness whereof “A" and “B" have caused this Agreement to be signed by their duly

authorized.
December 28, 2012
A : For : KM CORPORATION \@ ‘
Address  : 348-1, Boche, Miyang, Anseong, GyeonggirKorea
President : Byung Soon Shin/7 s
@
Xu®
B: For : SOYAGREENTEC Co,, Ltd.
Address  : 900-3, Sangsin-ri, Hyangnam-eup, Hwasung-si, Gyeonggi-do, Korea

President : Jae Don Park




Attachment 7.

JS-10000 Brochure

*Fig. 1: JS 10000 Lay out

*Fig. 2 : Factory Layout

*Fig. 3 : Source pass

*Fig. 4 : load and Unload area

*Fig. 5-1,5-2 : “Tote” Irradiation container
*Fig. 5-3. Research Loop

*Fig. 6. Source and Source rack

SOYAGREENTEC CO., LTD.
Technology for better life




The JS-10000 Hanging Tote Irradiator

is the ultimate in flexibility and performance,
providing an ideal solution in high-mix,
high-volume environments where the focus
is on getting the highest value of product
out the door at the lowest cost.

JS-10000

Hanging Tote Irradiator

: ?ﬁ E— F|
. =
i W

P

Superior Performance on a Large Scale

/MDS$

Nordion



JS-10000

Hanging Tote Irradiator

Gamma Processing Solutions from the Leader

MDS Nordion combines world-class capabilities in electro-mechanical design, controls,

radiation physics, dosimetry and regulatory affairs with a global reach in sales, installation and

service to lead the industry in delivering end-to-end solutions for our customers. The ultimate

measure of our success is your success, which begins with an intimate understanding

of your business, and ends in total customer satisfaction.

Superior Performance

on a Large Scale

Using state-of-the-art controls technology,
precision electric drives and a tote
designed for maximum durability and
minimum absorption, the JS-10000

is the workhorse of industrial irradiators.
Unsurpassed reliability and uptime
mean more operating hours and better
utilization of capital, a key performance
measure whether you are a medical device
manufacturer or contract service provider.

For the Way You Do Business
The Multi-Mode Operation (MMO)
feature available on the JS-10000
provides a selection of source pass
product flows, allowing the operator
to optimize production for different
business environments, from high-
volume where efficiency is paramount,
to high-mix with frequent product
changeovers and widely varying dose
requirements, including difficult-to-
process products with demanding dose
uniformity specifications.

Information at Your Fingertips
The JS-10000 employs Programmable
Logic Control (PLC) and Supervisory
Control And Data Acquisition (SCADA)
technology for reliable and intuitive
operation. The user interface provides

real-time status of all irradiator
components, including the integrated
safety systems. Data logging and
reporting is accomplished with a robust
database, and network connectivity
provides the option for remote
diagnostics and troubleshooting.

A Passion for Safety

All of MDS Nordion’s irradiators meet
internationally recognized safety and
security standards, such as 10 CFR
Part 36, IAEA Safety Series 107 and
ANSI 43.10. MDS Nordion’s industry
involvement and years of experience
in regulatory affairs means you can

be assured that our products incorporate
the latest advancements in safety

and security.



The Gamma Advantage

¢ High penetration for treatment
of products with mated surfaces,
thin lumens and higher
densities, all in final packaging

e Scalable so that your
throughput can grow when
your business does

* Immediate product release
through dosimetry gets
product to your customer faster

e Robust and reliable technology
that is easy to operate
and maintain

e Safety and efficacy track
record, sterilizing more than

40% of the world's single-use

medical devices

Specifications

Source Rack Capacity

5 MCi

Maximum Product Stack
(Lx W xH)

24in.x41in.x72in.
(610 mm x 1041 mm x 1829 mm)

Maximum Product Weight

1022 Ibs. (465 kg)

Maximum Product Density

0.4 g/cc

Floor Area Required
(with standard storage)

119 ft. x 46 ft. (36 m x 14 m)

Modes of Operation

Standard: 4 pass automatic continuous

Optional: 2 pass automatic
continuous, 2 pass automatic batch,
2 pass incremental dose

JS-10000 Performance
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Figure 1: JS-10000 cut-away view NOFd ion



MDS Nordion’s products and services

are used throughout the world to prevent,

diagnose and treat disease. Our applied

research and innovation play an integral

part in improving global healthcare.

www.mdsnordion.com

Corporate Headquarters:
447 March Road

Ottawa, ON, Canada K2K 1X8
Tel: +1 613 592 2790

Fax: +1 613 592 6937

Regional Office:

4004 Wesbrook Mall

Vancouver, BC, Canada V6T 2A3
Tel: +1 604 228 8952

Fax: +1 604 228 5990

European Office:
Zoning Industriel
Avenue de |'Espérance
B-6220 Fleurus, Belgium
Tel: +3271823586
Fax: +32 71 82 36 66

MDS is a trademark of MDS Inc., used under license by MDS (Canada) Inc. MDS Nordion division.

Nordion is a trademark of MDS (Canada) Inc. All rights reserved.

© 2006, Printed in Canada. PCCS 038A

Asia Pacific Sales Offices:
Hong Kong

901 Matheson Centre

3 Matheson Street

Causeway Bay, Hong Kong

Tel: +852 2827 8666

Fax: +852 2827 8302

Japan

Room 905, Tokyo Royal Plaza
1-18-11, Uchi-kanda, Chiyoda-ku
Tokyo 101-0047, Japan

Tel: +81 35283 6872

Fax: +81 3 5283 6873

ZMDS

Nordion



(figl) JS10000 Layout (Gamma irradiator layout)
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(fig2) factory Layout
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(fig3-1) Source Pass

Out
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(fig3-2) Source Pass
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(figd) Load and Unload Area
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(figb—1) Tote — Irradiation container (Inner Size : L825mm X W515mm X H1,530mm)
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(figh—2) Dimension of Tote
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(figb—-3) Dimension of Research Container

» Materiel : Aluminum
» Dimension : 370(L) X SOO(W) X 650(H) mm Research Irradiation

Position

(Research loop) (Research loop conveyer)



(figh6) Cobalt Source & Source Rack
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Attachment 8.

Certificate of self-adhesive Gamma indicator

SOYAGREENTEC CO., LTD.
Technology for better life




ETIGAM B.V

ET I G A M Prinsenweide 30
7317 BB APELDOORN
The Netherlands

Tel. +31 (0) 55 - 5211721
Fax +31 (0) 55 - 5223931

E-mail: info@etigam.nl
Internet: www.etigam.nl

QUALITY CONTROL CERTIFICATE

Product description . Selfadhesive Gamma-indicator

ETIGAM code number e

Dosisrange : >10kGy

Colour change : Yellow - red

Size / description . Circular, diameter 12.7 mm

Labels per roll : 5000

Date of production / : L 2-(2 08 4| | (##-yyMmDD)
lot nr

Expiry date : 24 months after date of production, when stored properly
Storage . Dark and cool

IRRADIATION TEST

Samples of each roll have been irradiated with a dosage of 10 - 15 and 25 kGy
Irradiated and non-irradiated samples are stored in our files

Packed by N PASSED Q.C.
Ship date 72-08-20\2
Customer 5
Q\'[& C:QJ)OA\(EK
P.0 number Sye0 2wl o8 b o\

* ETIGAM is not responsible for any damage due to improper use of their indicators
* Read instructions on the packaging before use
* For your reference a copy of the lotnumber is placed on the outside of each roll

BANK DETAILS: ING BANK APELDOORN POSTBANK Chamber of Commerce Apeldoorn nr. 08036066
Accountnr. 6717.67.704 Accountnr. 3346996 VAT Number NL 801117537801
IBAN nr. NLB6INGB0671767704
BIC code INGRNI 2A




Attachment 9.

Certificate of calibration

*Spectrophotometer

*Digital Calipers

*Stop watch

*Harwell Brochure

*Routine Dosimeter(Red JT 4034)
*Master Timer

*Over Dose Timer

*Research Timer

*Electronic Balance

SOYAGREENTEC CO., LTD.
Technology for better life




ValidationOil AFEESEHX= HFD

HE=J| o wEA I nE A MESEP) WEI| 2 B D
No. (Des;'i ticc:n) (Date of (Date of next (Calibration (Calibration (No;)
p calibration) calibration) period) organization)
. . StaMAII=AESR
Digital
1. g ta 12.12. 04. 13. 12. 03. 12 months (Korea Testing
Calipers
Laboratory)
StaMAII=AESH
2. Spectro 12. 08. 27. 13. 08. 26. 12 months (Korea Testing
Photometer
Laboratory)
Stop StaMAII=AER
3. Watch 11. 11. 17. 13. 11. 16. 24 months (Korea Testing
Laboratory)
Routin .
4. Dogili;[letir 07.11. 28. 17. 11. 27. 10 years MDS Nordion Red 4034
Master ESEN ==
5. Timer 12.12. 21. 13. 12. 20. 12 months (Soyagreentec co.,Ltd.)
Over Dose B4 OF 12l &l
6. Timer 12.12. 21. 13. 12. 20. 12 months (Soyagreentec co. Ltd.)
Research BAOFIRIEY
7. Timer 12.12. 21. 13. 12. 20. 12 months (Soyagreentec co. Ltd.)
&I A
ININPSE= A0 e el
8. (Digital 12. 12. 21. 13. 12. 20. 12 months (Soyagreentec co. Ltd.)

reading scale)

Form: PQ-101-08

SOYAGREENTEC Co., Ltd.

A4(210x297mm)




CALIBRATION CERTIFICATE

Korea Testing Laboratory Certificate No. : 12-065940—02-2

723, Haean-ro, Sangnok-gu, Ansan-sl, Gye ¢ 2)
onggl—-do, KOREA Page of Pages
TEL : +82-81-500-0217 FAX : +82-31-500-0389

1. Client
Name : SOYAGREENTEC CO.,LTD.
Address : 900-3,Sangshin—Ri.Hyangnam—-Eup.Hwaseong-Si,.Kyeonggi—-Do,Korea.

2. Callbration Subject

Description : Calipers, inside/outside
Manufacturer & Model Name : S.TOOLS / (0 ~ 150 / 0.01) mm
Serial Number : F413916
3. Date of Callbration : 04 December 2012
4. Environment
Temperature : (20.0+0.1) C Humidity : (47 £ 1) % R.H.
Location : @] KTL Lab. ] Mobile Lab. [J On Site Calibration
5. Traceabllity

Callbration method and/or brlef description :
The above instrument is calibrated as per standard calibration procedure(CP801-10605-1.KTL) for Calipers, inside/o
utside and by standards traceabled to National Metrology Institude.

List of used standards/specifications

&0 Manufacturer and : Calibration valid
Description Model Name Serial Number until Calibration Laboratory
Gauge Blocks Mitutoyo / 103 pcs. 77647 2013. 10. 15 KTL
Step gauges Mitutoyo / 515-585 430127 2014, 07. 09 KTL

6. Callbration Results : Refer to the attached callbration results
7. Measurement Uncertainty : Refer to the attached callbration results

Measurements performed by Approved by
Affirmation Title : Technical Superyis
. 7%/*;—3_— Ch,
Name : Kim Sung-Joo Name : Noh Hyeon—Soo

The above callbration certificate Is the accredited calibration items by Korea Laboratory Accreditation Scheme, which signed the ILAC-MRA.

04 December 2012

Korea Testing Labo {ﬂ
Accredited by KOLAS, Republic of K

(NOTE) 1! any significant instability or other adverse factor(overicad. temperature. humidity etc.) manifests itsel! before, during or after calibration, and
Is likely to affect the validity of the callbration

FP812-03-00




Tl A T
A ‘; é 'L'" MEAM HE : 12-065940-02-2
CALIBRATION RESULTS Certificate No.

723, Hasan-ro, Sangnok-gu, Ansan-si, Gyeonggi-do, KOREA Holx| (2)/(&F2)

Tel : +82-31-500-0217, Fax : +82-31 Page of Pages
E-mail : standard@ktl.re.kr

= Description : Calipers, inside/outside
= Manufacturer : S.TOOLS
= Serial No. : F413916

1. Outside measurement hour scaled accuracy

2. The inside measurement hour scaled accuracy

Note) Calibration Value = Nominal Size + Carrection Value The end.

FP812-04-00

R Rt VDR
$P 3= X ENSUE X T2 IHMAM REGZA ABEHE 20ZSSLINL




CALIBRATION CERTIFICATE

Korea Testing Laboratory Certificate No. : 12-049550-03-4

723, Haean-ro, Sangnok-gu, Ansan—-sl, Gye (1)/(2)
onggl-do, KOREA Page of Pages

TEL: *82—81-5&—&17 FAX : +82-31-500-0389

1. Client
Name : SOYAGREENTEC CO.,LTD.
900-3,Sangshin—Ri,Hyangnam- Eup,Hwaseong —Si,Kyeonggi-Do,Korea.

Address :
2. Callbration Subject
Description : Sp ectrophotometers
Manufacturer & Model Name : Mecasys / OPTIZEN 1412V
Serial Number : 1V2244-097016-00
3. Date of Callbration : 27 August 2012
4. Environment
Temperature : (23.2+0.1)C Humidity : (51 £1) % R.H.
Location : w KTL Lab. (] Mobile Lab. [] On Site Callbration
5. Traceabllity

Callbration method and/or brief description :
The above instrument is calibrated as per standard calibration procedure(CP801-70217-1,KTL) for Spectrophotomet

ers and by standards traceabled to National Metrology Institude.

List of used standards/specifications
Description Mahr;‘gfdaeﬁtl.&r:rrn:nd Serial Number Ca"b'iﬁ%? valid Callbration Laboratory
Didymium Glass Filter NIST / 204-08-100 Ca5 2014. 03. 26 KTL
Netural Density Filter Perkin Elmer / B0O50-7805 | 3973/3893/3793 2014. 01. 24 KTL

6. Callbration Results : Refer to the attached calibration results
7. Measurement Uncertalnty : Refer to the attached callbration results

Me asurements performed by Approved by
Afflrmation - (""'l Title : Technical Supera“ -
- —— L f~
Name : Song Myung din” v _ | Name : Lee Min-Soo é l |

The above ca bratoncertfcate s the accredted ca brat on tems by Korea Laboratory Accred tat on Scheme, wh ch s gned the LAC-MRA

27 August 2012

re 1= L

Korea Testing Labofato
Accredited by KOLAS, Republic gf# ‘_T RI

(NOTE) ! any sgn fcant nstab ty or other adverse lactor(over oad. temperature. hum dty etc ) man lests Ise! before. dut ng or afterca brat on, and

s ke y to affectthe va diy of the ca brat on

FP812-03-00
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CALIBRATION RESULTSY certificate No. : 12-049550-03-4

723, Haean-ro, Sangnok—gu, Ansan-si,
Gyeonggi—do, KOREA Page (2)/(2)
TEL : +82-31-5000-217 FAX : +82-31-5000-38

E-mail :standard@ktl.re.kr

< Description : Spectrophotometer
<> Manufacturer & Model Name . Mecasys / OPTIZEN 1412V
< Serial Number : 1V2244-097016-00

1. ABSORPTION-PEAK

Std.Value(nm) Ind.value(nm) Uncertainty(nm)
440.66 440.6 0.5
480.87 480.7 0.5
529.33 529.3 0.5
573.32 573.2 0.5
684.69 684.6 0.5

<> Spectral Slitwidth : 2.0 nm

< Expanded Uncertainty (C.L. about 95 %, k& = 2)
2. ABSORBANCE

Unit : Abs
oA —=elenatl 440 nm 465 nm 546.1 nm 590 nm 635 nm
Std.Value 0.299 9 0.270 7 0.286 6 0.329 5 0.331 2
Ind.value 0.302 0.272 0.285 0.326 0.329
Uncertainty 0.003 0.003 0.003 0.003 0.003
Std.Value 1.009 0 0.941 1 0.966 3 1.021 0 0.980 3
Ind.value 1.041 0.961 0.976 1.026 0.985
Uncertainty J 0.003 0.003 0.003 0.003 0.003
Std.Value 0.495 8 0.455 7 0.469 3 0.523 9 0.518 7
Ind.value 0.502 0.460 0.470 0.523 0.519
Uncertainty 0.003 0.003 0.003 0.003 0.003
< Spectral Slitwidth : 2.0 nm
<> Expanded Uncertainty (C.L. about 95 %, & =2) The end.

¥ Accreditation system of national calibration laboratories, clause 41 : 12 th months

FP812-04-00




nHAN M
CALIBRATION CERTIFICATE

2 HEHM T 11-2552-1280-1
Korea Testing Laboratory| cericate no.

1271-12 Sa—-dong Sangnok-gu Ansansi Gyeonggi-do Korea Holx| (1)/(&2)

TEL : +82-31-500-0251 FAX : +82-31-500-0268 Page of pages

1. 2| 8 X} ( Client )
7| & %@ (Name) : SOYAGREENTEC CO.,LTD.

4 ( Address ) : 900-3,Sangshin—Ri,Hyangnam—Eup,Hwaseong—Si,Kyeonggi-Do,Korea.

=
2.2 & 7| ( Calibration Subject )
7| 7| 9 (Description) : Time interval meters/Stop watches (Stop Watch)

M Zt3| A} 2 @4 ( Manufacturer and Model Name ) :  KENKO ( KK-5853 )
7| 7| 1 & ( Serial Number) : NONE

3. H YR} ( Date of Calibration) 17 Nov 2011

4. 13 & A (Environment )

2 T (Temperature) :(23.1 £0.3) C
IAEA (Location) : mIHEZFEA (KTL Lab.) []o| = 1% (Mobile Lab.)

o o -

At & £ (Relative Humidity) : (48 £ 2) % R.H.
D8 & WA (On Site Calibration)
5. 53 uEFe 224 ( Traceability )
nyey % 234 ME (Callbration method and/or brief description) :
The above instrument is calibration as per standard calibration procedure(CP801-30106-1,KTL) for Stop watch & Timer
and by standards traceabled to National Metrology Institude.

mMEO| ALS St EZ&=ZH| HAM| ( List of used standards/specifications )

DEFEUX
At2ZEH|Y H =B AL B4 717|813 Calibration valid ny7|a
Description Manufacturer and Model Serial Number until Calibration Laboratory
Stop Watch Calibrator | Witschi / Q test 6000 3582 2012. 03. 08. KTL
6. 1 & & 3} ( Calibration Results ) : Reference to Calibration Results
7. 28 &% ( Measurement Uncertainty ) : Reference to Calibration Results
% of ZtM X} (Measurements performed by) &2IlX} (Approved by)
ol e " . ) ,
(Affirmation) ; % 2| (Title) : Technical Sugervisgr
A ¥ (Name) : KR KIM 4! A ¥ (Name) : JLJANG
H MEHME IHAIE7|220% 8 2 (International Laboratory Accreéi ation Cooperation) 482X # % (Mutual Recognition Arrangement) Off A{ % 8t

=220 X 7| F(KOLAS) 258 Soge Fofe] I YU CE
(The above calibration certificate is the accredited calibration items by Korea Laboratory Accreditation Scheme, which signed the ILAC-MRA.)

17 Nov 2011

gh=eld7|+ s
Accredited by KOLAS, Republic of KOREA

= A
St MHI|=AESRE
Korea Testing Laboratory v
(F) o] MAMNE 2A7)9 ALAEE FFL DAE 24(FF3, 5, 5 5)Y FET syl 24# F s

&7 gdd.
This Certification is invalid under sudden change of voltage, temperature, humidity that affect subjected instrument precision.

FP812-03-00



m x°‘| é I"'l. A3 AMHSE: 11-2552-1280-1

CALIBRATION RESULTS Certificate No.
1271-12 Sa-dong Sangnok-gu Ansans| Gyeonggi-do Korea m|o|x| ( 2 ) / ( § 2 )
TEL : +82-31-500-0251 FAX : +82-31-500-0268 Page of Pages

E-mail : kimkr@wm.ktl.re.kr

> Description . Time interval meters/Stop watches (Stop Watch)
< Manufacturer & Model : KENKO ( KK-5853 )
< Serial Number : NONE
= Error | 3.08 + 0.009 ) s/d (Confidence Level 95 %, k=2)

= Here, first part means the error and the next means the uncertainty.
ex) (0.23 £ 0.011) s/d
So, one day(86 400 s) error is 0.23 s and uncertainty is 0.011 s.

The End.

FP812-04-00
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Harwell Dosimeter systems for radiation processing

Supporting radiation processing — worladwide

Harwell: rooted in history...

but with a vision for the future

Harwell Dosimeters are located in a region which has at least 5000 years of human
endeavour behind it! Our Science and Innovation Campus is situated on the most
ancient road in England, hard by a burial place of Saxon royally, a Bronze Age
monument, an Iron Age settlement, and a Neolithic burial chamber!

We share this campus with the first nuclear reactor to be
built in Europe, and with the newest, most powerful
synchrotron in the world, opened by Her Majesty the

e ‘ Queen last year.

Even the names of the roads around us evoke some of
the greatest contributors to the development of the
nuclear industry, ranging from Rutherford and the Curies,
to Maxwell and Thomson, not forgetting Rontgen and
Fermi. Our address is Becquerel Avenue, after the
Frenchman Henri Becquerel, whose fogged photographic
film revealed radioactivity and launched the industry.

Our own development is continuous from the earliest
days of radiation processing, to the present day.

We continue to advance in technology,
and invest in our processes.

. .\ |
To our long established range of '
optical dosimeters, in 2002 we

added the new technology of
Alanine/esr dosimetry. We now supply
increasing quantities to advanced
international companies, as well as to
standards laboratories.

The optical dosimeters have not stood
still. Following recent investment,
Perspex produced to our specification is
now processed from raw material to
finished dosimeters, all within our own
facility.

We have grown with the industry we serve, supply
customers on every continent except Antarctica, and
look to the future with enthusiasm.






‘l

In the earliest days of radiation
processing, Harwell Dosimeters devised
disposable, passive dosimeters for
validation and control, and has
continued to develop with the industry
to ensure that its evolving requirements
are met.

The dosimeters are foil-packed for reliability in any
processing environment. They are:

Reliable
Quality assured

Rugged
Precise

Dependable dosimeter
systems for radiation
processing

For precise, accurate dose measurements,
Harwell Dosimeters offer:

Optical dosimeters — uniquely labelled and bar-coded
aluminium foil laminate sachets containing dyed Perspex;”
which darkens quantitatively when irradiated, and when
measured by spectrophotometry yields a precise,
accurate, measure of dose;

or RadSpin™ dosimeters — uniquely labelled are
bar-coded blister-packed pellet which exploit the
dose-dependence of the paramagnetic resonance of
alanine over a wide dose range.

Your choice

Whether you want the simplicity and confidence inspired
by the long-established, worldwide use of our dyed pmma
optical systems, or wish to exploit the potential of
alanine/esr technology, Harwell Dosimeters aim to meet
your dosimeter needs.

Harwell®, RadSpin™, and Gammachrome YR® are registered trade names of
Harwell Dosimeters Ltd.

Perspex™ is a registered trade name of Lucite Ltd.




Choosing a purchase plan

ﬁ’a d Itiona / Absorbed dose range
Plant by plant, as required. Minimum order 1000 18
dosimeters. Harwell RadSpin™
. 16
Large requirements Harwel Red 4034
Buy whole batches — customers distribute to their sites. ”
Harwell Amber 3042
Phased delivery -
e customer estimates requirement for a year g i
minimum order 50K dosimeters :’-; HarwsliGanTSt I
price ruling on day of first despatch § 10 E
we allocate and store a batch from which to supply 'g 10 100 1,000 10,000 100,000
we despatch to a timetable, or on demand 8 . Dose (Gy)
invoice on despatch. % Response Extended ranges
Q
Q
[77)
or :
customer estimates requirements for two years
minimum order 50k dosimeters 4
we allocate and store a batch from which to supply
we supply to demand, minimum 10k S LG i
price ruling on day of call-off 2 ~  Harwell Amber 3042R 603nm
invoice on despatch. ~a~  Harwell Amber 3042R 651nm
=O= Harwell Gammachrome YR® 64
0
0 10 20 30 40 50

Dose (kGy)




Harwell RadSpin™

Harwell RadSpin™ Dosimeters
for the measurement of radiation dose

When pellets containing the amino acid alanine are irradiated, stable free radicals are
produced in a concentration which depends on the exposure. The measured response
to microwaves of the pellet placed in the magnetic field of a paramagnetic resonance
spectrometer, is quantitatively related to the radiation dose which the pellet absorbed.

Form

White cylindrical pellets of alanine in a
wax binder.

Material

Active  amino acid L-alpha alanine 90.9%
Binderparaffin wax 9.1%

Dimensions

Diameter 4.825mm = 0.01mm
(5mm to special order).

Height  2.8mm = 0.1mm.

Mass  overall 60mg + 2mg
within a lot = 0.6mg
standard deviation 0.3mg.

Measurement reproducibility __

mass CV 0.5%
response CV 0.5% NPL irradiated,
not packed.

Dose range

Standard range 100 Gy to 70 kGy
10 Gy to 100 kGy
may be achieved.

Performance

Each batch is verified by NPL comparison.

Packaging

Two formats e plain pellets, bulk packed

© RadSpin™ Dosimeters
consisting of pellets
sealed in labelled
aluminium foil blisters,
packed 1,000 per carton.

Labelling

Each dosimeter is uniquely labelled and
barcoded.

Harwell Red 4034
Dosimeters

Harwell Red 4034 Dosimeters

for the measurement of radiation dose

Material

A single batch of Red 4034 Perspex cast
polymethylmethacrylate sheets.

Dimensions
30mm x 11mm. Thickness 3 + 0.55mm.

Measurement reproducibility ___

Coefficient of variation of specific
absorbance measurements on sets of
dosimeters from the batch, simultaneously
irradiated together, in a gamma radiation
field uniform within +1%, is 2% over the
entire calibrated range, 5 to 50 kGy.

Calibration quality

Over the calibrated range, all mean specific
absorbance data points thus obtained are
within 2% of a fourth-order polynomial
least-squares fit to the data.

Traceability

Harwell calibration is traceable to the UK
standard of absorbed dose at the National
Physical Laboratory (NPL).

Shelf-life

Ten years from date of release.

Packaging

Sealed in labelled sachets made of polyester/
aluminium foil/polyester/polyethylene
laminate, packed 1000 per carton.

Packing to defined AQLs checked to
BS6001 (ISO 2859-1), single normal
inspection, level II.

Labelling

Each dosimeter is uniquely labelled and
barcoded.




Harwell Amber 3042 Dosimeters
for the measurement of radiation dose

A single batch of Amber 3042 Perspex cast
polymethylmethacrylate sheets.

30mm x 11mm. Thickness 3 + 0.55mm.

Coefficient of variation of specific
absorbance measurements on sets of
dosimeters from the batch, simultaneously
irradiated together, in a radiation field
uniform within +1%, is <2.5% over the
ranges 1 to 10 kGy at 603 nm wavelength
and 10 to 30 kGy at 651 nm.

Over the calibrated range, all mean specific
absorbance data points thus obtained are
within 3% of a fourth-order polynomial least-
squares fit to the data.

Harwell calibration is traceable to the UK
standard of absorbed dose at the National
Physical Laboratory (NPL).

Calibration performance of each batch is
verified by NPL intercomparison.

Ten years from date of release.

Sealed in labelled sachets made of polyester/
aluminium foil/polyester/polyethylene
laminate, packed 1000 per carton.

Packing to defined AQL's checked to
BS6001 (ISO 2859-1), single normal
inspection, level II.

Each dosimeter is uniquely labelled and
barcoded.

Harwell

Dosimeters

_——

Harwell Gammachrome YR® Dosimeters
for the measurement of radiation dose

A single batch of Gammachrome YR®
Perspex cast polymethylmethacrylate sheets.

30mm x 11mm. Thickness 1.7mm nominal.

Coefficient of variation of specific
absorbance measurements on sets of
dosimeters from the batch, simultaneously
irradiated together, in a radiation field
uniform within +1%, is <3% over the ranges
100 to 300 Gy at 530 nm wavelength.

Over the calibrated range, all mean specific
absorbance data points are within 3% of a
polynomial least-squares fit to the data.

Harwell calibration is traceable to the UK
standard of absorbed dose at the National
Physical Laboratory (NPL).

Calibration performance of each batch is
verified by NPL intercomparison.

Ten years from date of release.

Sealed in labelled sachets made of polyester/
aluminium foil/polyester/polyethylene
laminate, packed 1000 per carton.

Packing to defined AQLs checked to
BS6001 (ISO 2859-1), single normal
inspection, level Il.

Each dosimeter is labelled with the
batch code.



HDostmeters.

For further information, please contact:

Harwell Dosimeters Ltd

Supporting radiation processing — worldwide

540 Becquerel Avenue

Harwell-Science and Innovation Campus
Didcot, Oxfordshire.OX11 0TA

United Kingdom

Phone — +44(0)1235 435704
Fax +44 (0)1235 436313
E-mail  info@harwell-dosimeters.co.uk

www. harwell-dosimeters. co. uk |
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HARWELL

Dosimeters

Harwell Dosimeters Limited

HARWELL PERSPEX (PMMA) DOSIMETERS

The following dyed-polymethylmethacrylate (PMMA) dosimeters have been developed at Harwell
for the measurement of high doses of gamma radiation in industrial radiation processing.

Type Recommended Dose Range  Recommended Read-out Wavelength
Red 4034 5 to 50 Kilograys (kGy) 640 nanometers

Amber 3042 1 to 30 kGy 603 nm or 651 nm
GAMMACHROME YR® 100 Gy to 3 kGy 530 nm

The dosimeters are 30 x 11 mm optically clear rectangular pieces of material, conditioned and
individually sealed in labelled polyester/aluminium foil/polyethylene laminate sachets. On irradiation
the dosimeters visibly darken and the degree of darkening, accurately measurable by
spectrophotometry, is related to absorbed (water-equivalent) dose.

The dosimeters are produced in batches. The batch reference numbers or letters are displayed on the
dosimeter labels. (For example 4034 AX is Red 4034 batch AX). Each batch of dosimeters s
subjected to rigorous quality-control, checked for conformance with specification, and finally
calibrated using a standardised cobalt-60 irradiator and spectrophotometer before release for sale.
The standardisation of the irradiator, and the final dosimeter calibrations, are directly traceable to UK
National Standards.

INSTRUMENTATION REQUIRED
A good quality spectrophotometer, and a micrometer or dial gauge. It is recommended that these

instruments are regularly tested for accuracy by means of standardised glass filters and hardened-steel
gauge blocks.

METHOD

I. The dosimeters must remain sealed before, during and after irradiation, until the time of reading.
(_ﬁw packaging material is specially selected to protect the PMMA from the effects of extremes

of atmospheric humidity).

2. Preferably, the dosimeters should be read within 2 days after irradiation.

3. In the case of GAMMACHROME YR ®, allow a minimum of two hours (normal temperature)
for full colour development after irradiation.

www.harwel|-desimeters.co.uk
Renjstration In England and Wales, No.2817806,  Repistered ofice, Harwall, Dideot, Ouiordshire 0X11 ORA, United Kingdom.

RN
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4. Select the recommended readout wavelength. For Amber 3042 dosimeters, 603 nm provides
higher sensitivity which can be useful up to a dose of 10 kGy.

5. After opening the pack it is recommended that the irradiated dosimeter is wiped with paper tissue
moistened with a suitable solvent such as ethyl alcohol.

6. Using the spectrophotometer, measure the total optical absorbance (A) of the dosimeter. (Air as
reference in the case of double-beam instruments).

(Note: tests have shown that corrections for pre-irradiation absorbance (Ao) are unnecessary, and can
in fact result in reduced precision).

7. Measure the thickness (t) of the dosimeter.

8. Calculate the specific absorbance A/t. This is normally expressed in units of cm-1 or mm-1,
depending on dosimeter type.

9. Using a specific absorbance versus dose calibration graph, table, or polynomial equation, convert
each A/t value to derived dose. ;

ACCURACY OF INSTRUMENTATION

The following are useful (and achievable) goals.

Selection of readout wavelength within +/- | nm

~ Measurement of A R T A T within +/- 1%
Measurement of t _ within +/- 1%
CALIBRATION

Harwell supplies calibration curves and tables with each batch of dosimeters which are meant to be
used as a guide and to demonstrate that calibration can be satisfactorily achieved. Users are advised
1o calibrate their stocks of dosimeters, using their own instrumentation. For this purpose Harwell, and
national laboratories such as NPL the National Physical Laboratory (UK), and NIST (USA), will
irradiate sets of users dosimeters to accurately known doses.

If the conditions of use are unusual, for example there are exceptionally high or low irradiation
temperatures or there are to be delays of several days before measurement, then equivalent calibration
conditions should be used.

RECOMMENDED PRACTICE

A valuable guide to the use of pmma dosimeters is E1276, published by ASTM, the American
Society for Testing and Materials. :

CONTACTS
Orders and routine contact: Mrs M E Plested Tel: +44 (0) 1235 435704
General Manager: Dr R Bett Tel: +44 (0) 1235 435812

Fax: +44 (0) 1235 436313



Although the wavelength of 640 nm gives the minimum post-irradiation
changes in absorbance, the rate of change of absorbance with wavelength in
this region is quite steep. For accurate measurements a spectrophotometer
with a wavelength calibration aceuraey of 1 nm is required.

Effect of Dose Rate and Radiation Type

Figure 3 compares the responses of one batch of Red 4034 dosimeters to
cobalt-60 and electron-beam (EB) radiation. The cobalt-60 irradiations
were carried out in the Harwell calibration facility described ahove, at a
dose rate of 5.33 kGy/h. The EB irradiations were carried out in the NPL
eleciron accelerator at 10 MeV energy and a considerably higher dose rate
of 360 kGy/h. Under these very different conditions the response at 25 kGy
was only 3.8% lower than for the cobalt-60 irradiation.

Specific absorbance (640nm) cantimetras~!

RED 4024 BATCH 8%,
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Whittaker et al [3] observed that across a range of gamma dose rates from 5.58 kGy/h to
11.7 kGy/h the gamma dose-rate effect within the same batch of Red 4034 dosimeters was

insignificant.

Measurement Uncertainty

The precision of the specific absorbance measurements on dosimeters
irradiated to the same dose at the same temperature has a coefficient of
variation of 12%.

In an intercomparison exercise under controlled conditions, good
agreement was obtained between the participating laboratories [4].
Measurement precision (defined as the uncertainty associated with an
individual laboratory’s measurements on sets of dosimeters irradiated to
the same dose) in all cases lay within £1.5% of the grand mean.

Temperature Effects

The temperature coefficient of Red 4034 dosimeters over the range -78°C to
+100°C has been measured as -0.13% per °C, at a dose of 20kGy [5].
Barrett et al observed a 1% increase in radiation response over the

)

COMPARISON OF THE RESPONSE OF RED 4034 BATCH AW. |

AND ELECTRON BEAM IRRADIATION.

3

35

% = C0-80 calibration dose rati

© = Electron heam irradiationf
Beam energy 10 MeV,

& 5.32 kGy h":
mean dose rate 36(

temperature range 25-43°C [6]. More recently, Al- Sheikhly et al reported that the

temperature dependence of the dose response in the range 20-40°C is small, at a cobalt-60

gamma dose-rate of 31 kGy/h and deses of 30 kGy or less [7]. This last set of experiments

employed a post-irradiation storage temperature of 22°C.

The temperéture coefficient becomes more significant at higher doses,
higher irradiation temperatures and higher temperatures of post-
irradiation storage. It is therefore important to establish a protocol for the
routine in-plant measurement of absorbed dose.

Post-Irradiation Stability

Post-irradiation storage temperature is important, and for the best
accuracy exposed dosimeters should be stored - still sealed in their sachets -

at 2045°C.

For = set of dosimeters which were irradiated at 25°C to doses of 25, 30 and
35 kGy and then stored in their sachets at the same temperature, post-
irradiation fading of the specific absorbance has been shown to be less than
2% over a 27-day period (Figure 4) [4].
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Figure 2 shows typical cobalt-60 gamma

AMBER 3042 BATCH D

irradiation response curvés at 603 nm 6

data points.

and at 651 nm. The data were obtained ; ® = Observed . V

Solid line represents a 4th or
poelynomial, fitted to observe

by irradiating sets of dosimeters to
known doses in the Harwell cobalt-60 /

calibration facility, in which the dose

/ll

651 nm

-

rate is traceable to the UK National

Standard of absorbed dose maintained

'

by the National Physical Laboratory
(NPL) [2]. Traceability is established

through dichromate reference dosimeters

Specific absorbance cm"1
w

supplied by NPL, irradiated at Harwell
and measured by NPL. The accuracy of

N
\=

Cd
x
Harwell’s spectrophotometer absorbance ,‘/

measurements is also traceable to NPL

through the use of certified neutral 0 5 10 15
density filters. The thickness gauge is Dose kGy

20

25

checked using standard hardened steel

gauge blocks.

Temperature Effects

The temperature coefficient of Amber 3042 dosimeters over the range -78°C to +100°C has
been measured as +0.5% per °C, at a dose of 10kGy [3].

The temperature coefficient becomes more significant at higher doses, higher irradiation
temperatures and higher temperatures of post-irradiation storage. It is therefore important

to establish a protocol for the routine in-plant measurement of absorbed dose.

Measurement Uncertainty

The precision of specific absorbance measurements on dosimeters irradiated to the same

dose at the same temperature has a coefficient of variation of 12%.

Post-Irradiation Stability

After irradiation Amber 3042 continues to darken a little, leading to an initial increase in
absorbance. Subsequently the colour intensity decreases, and after 10 days the absorbance
is 2% less than the value measured immediately after irradiation. Time after irradiation is

therefore an extremely important element of the protocol for dose measurement using Amber
3042 dosimeters.

Batch-to-Batch Variations

Amber 3042 dosimeters are manufactured in batches, and the batch number is printed on
the label (eg 3042 B refers to batch B). As already noted, variations within the same batch
are minimal. Each batch also undergoes a performance intercomparison which is traceable
to NPL (see Manufacturing Quality Control below).




HARWELL

Dosimeters
Harwe!l Dosimeters Limited
HARWELL RED 4034 DOSIMETERS
SPECIFICATION
Harwell Red 4034 Dosimeters for the measurement of radiation dose.
Material: A single batch of Red 4034 Perspex cast polymethylmethacrylate
sheets.
Dimensions: 30 mm x 11 mm. Thickness 3£0.55 mm.
Measurement Coefficient of variation of specific absorbance measurements on sets
Reproducibility: of dosimeters from the batch, simultaneously irradiated together, in a

radiation field uniform within %1%, is <2% over the entire calibrated
range, 5 to 50 kGy.

Calibration ‘Over the calibrated range, all mean specific absorbance data points are
Quality: within 2% of a fourth-order polynomial least-squares fit to the data.
Traceability: Harwell calibration is traceable to the UK standard of absorbed dose at

the National Physical Laboratory (NPL).

Calibration performance of each batch is verified by NPL inter-

comparison.
Shelf life: 10 Years from date of release
Packaging: Sealed in labelled sachets made of polyester/aluminium foil/polyester/

polythene laminate, packed 1000 per carton.

Packing to defined AQL’s checked to BS6001 (ISO 2859-1), single
normal inspection, level IL

www. harwsll-dosimeters.co.uk ih@)
Registration In England and Wales, No. 2917508,  agistered office, Harwell, Didcot, Oxfordshire OX11 ORA, Linited Kingdom. e
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Harwell Dosimeters Limited

HARWELL AMBER 3042 DOSIMETERS

SPECIFICATION

Harwell Amber 3042 Dosimeters for the measurement of radiation dose.

Material:

Dimensions:

Measurement

Reproducibility:

Calibration
Quality:

Traceability:

Packaging:

A single batch of Amber 3042 Perspex cast polymethylmethacrylate
sheets.

30 mm x 11 mm. Thickness 3+0.55 mm.

Coefficient of variation of specific absorbance measurements on sets
of dosimeters from the batch, simultaneously irradiated together, in a
radiation field uniform within +1%, is <2.5% over the ranges 1

to 10 kGy at 603nm wavelength and 10 to 30 kGy at 651nm.

Over the calibrated range, all mean specific absorbance data points are
within 3% of a fourth-order polynomial least-squares fit to the data.

Harwell calibration is traceable to the UK standard of absorbed dose at
the National Physical Laboratory (NPL).

Calibration performance of each batch is verified by NPL inter-
comparison.
Sealed in labelled sachets made of polyester/aluminium foﬂ/polyester/

polythene laminate, packed 1000 per carton.

Packing to defined AQL’s checked to BS6001 (ISO 2859-1), single
normal inspection, level IL.

wwwharwell-dosimeters.co.uk § ®

Registration in England and Wales, No.2017806, Registered office, Harwell, Didcot, Oxfordshire 0X11 ORA, United Kingdom. %’-,g,,,,,,\*



447 March Road Tel: +1 613 592-
2790

/D;/ Ottawa, Ontario Fax: +1 613 592-637

K2K 1X8 Canada
Nord ion www.mdsnordion.com

CERTIFICATE OF CALIBRATION

Harwell Red Perspex Type 4034 Batch JT
Spectrophotometer Optizen 1412V (1v2102-069010-0118)

MDS Nordion’s High-Range Ceric-Cerous Dosimeters Batch B2006
IR203, Soya, Korea Order No. 203J111, Report No. 07-0547-1

REFERENCE STANDARD DOSIMETERS MEASUREMENT RESULTS
MDS Nordion Reference Standard Measurements are contained in Report 07-0547 and summarized in this
report.

ROUTINE DOSIMETERS MEASUREMENT RESULTS
Customer-supplied measurement data are found in Physics File F20308 and summarized in Report 05-0547-2.

Traceability Measurements

MDS Nordion’s Dosimetry Laboratory is recognized under NIST’s National Voluntary Laboratory
Accreditation Program (NVLAP) for the calibration of routine dosimeters against Ceric-Cerous or Fricke
reference-standard dosimeters.

NVIAD

NVLAP Code 200370-0

Calibration Method

The calibration was carried-out in accordance with ISO/ASTM 51261:2002 — Guide for Selection and
Calibration of Dosimetry Systems for Radiation Processing, ISO/ASTM 51707:2002 — Guide for Estimating
Uncertainties in Dosimetry for Radiation Processing, and our internal procedure IN/OP 0554 DosLab IR000.

Calibration Results
The calibration report is found in this report.

Comment Section: The application of the results is the responsibility of the user, and care must be
taken whenjinterpolating the results.
o)
Certificate Issued By: 51; ( {»l'q/({ Technical Manager 2007 Nov. 28
evin QA Hara (Title) (Date)
Certificate Approved By: ‘tl, é}ﬁ’({/tﬁ Technical Manager 2007 Nov. 28
Kevin O’Hara (Title) (Date)

This report shall not be reproduced except in full, without the written approval of MDS Nordion's
Dosimetry Laboratory. This report contains the results of dosimetry services performed by MDS Nordion
and recognized by NVLAP. However, the customer cannot claim product endorsement by NVLAP, NIST or
any agency of the U.S. federal government.

IN/OP 0554 DosLab IR000 F1 (4)
Report No. 07-0547-1
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Comparison of Dosimetry Systems

“MDsS

Soya Company Cirderd M2034111
Optizen TH1ZT (TwZ10Z-0E9010-0" 28-Mow-07 Merdien
Ceric-Cerous Dosimetars Average )“1
Batch  B2006 Harwell Red Perspejlarwell Red Perspes Absorbed
Dosimete Batch AT Batch AT Dose
Package || Absorbed-dose Average Specific Ratio
Ho. Readings Reading Absaorbance Absorbed Harwell Red Perspex
#1 #2 Meazurement Doze ICeric-Cearous
(kiZyh (ki {kiZyh Ticm (ki
1 2583 25.08 2596 2479 2544 0.930
2 21.490 21.94 21.92 2.251 2210 1.005
3 2290 2297 2294 2.343 2341 1.021
4 23.10 2324 2317 2.353 2362 1.019
5 23.04 23.01 23.03 2.344 23.43 1.017
5 2549 25.03 2626 2479 2543 0.959
7 23.61 23.07 23.34 2.364 2371 1.016
= 2227 2243 2235 2297 2267 1.014
o 25.01 2487 24 .94 2.407 24 35 0.977
10 2389 2415 24.02 2.3549 2364 0.934
11 2487 25.00 2494 244 24 57 0.935
12 21.44 2086 2115 2195 21.33 1.009
13 21.31 21.95 21.88 2.235 21.87 0.999
14 20849 20949 2094 2177 21.06 1.0085
15 23,39 23.38 23.39 2.382 2399 1.026
16 2224 2248 2236 2293 22 R9 1.015
17 2319 2312 2316 2.347 23.47 1.014
18 2207 2225 2216 2272 2234 1.010
19 26.028 2588 2593 2.481 2547 0.930
20 25 65 2559 2867 2472 2533 0.9a87
21 2506 2497 2502 2.430 2470 0.9387
22 2612 2617 26.15 25818 26.04 0.995
23 2097 213 2112 2.182 21.14 1.001
24 2172 21.6849 21.66 2.218 2163 0.999
25 B.46 B.43 B.45 0.883 B.06 0.940
2B 11.63 11.64 11.64 1.425 11.80 1.014
27 18.93 19.11 19.02 2.034 1915 1.007
28 2200 2227 2214 2248 2203 0.995
24 2531 2557 2544 2,488 25550 1.005
30 31.07 3102 31.05 2.8M 3111 1.002
N 3339 3811 3825 3.185 3360 1.009
32 4200 41.61 41.81 3.3 4210 1.007
a3 45,94 47 12 47 .03 3.495 47 73 1.015
34 28.38 28.13 28.26 2657 2819 0.993
35 J5.86 3585 J5.86 3.013 3482 0.971
Ayarage 1.000
Standard Deviation 0.018
Coefficient of %Wariation (%) 1.8%

IN/OP 0554 DosLab IR000 F1 (4)
Report No. 07-0547-1
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-8.8136E-04 (kGy)”"2 + 1.1008E-01 (kGy) + (2.4907E-01 - Response (1/cm)) = 0
Quadratic equation was best fit based on F-Statistic.

Therefore, Dose (kGy) =

-1.1008E-01 + SORT[(1.1008E-01"2 — 4 x (-8.8136E-01 x (2.4907E-01- Response(l/cm))]

2 x -8.813E-04

38 I | I I I
3.5 #_3
3.4 . .
el -0
Calibration Curve e
31
a0 EE-
— Z0
E 2.8 G A
B o7
g 25 o
= 2.3 B
2.2
E 2.1 >
8 2 a
a$ 13
o :II; fﬁ’f '5.-'=-E.E13EiE-|:I4}€2+1.1DDEE-D1}{+2.49DTE-D1
= 15 e R = 0.8509E-01
o 1.4 JV/
B 1.3 o
m 1z f
1.1 —
1.0
i
0.0
02 dﬁ Absorbed Dose (KGy)
0.7
| [ [ [
DE T T T T
0.0 50 10.0 150 0 0 250 0 30 400 450 =00
2 HatchdT —a—Harwell Data — Poky, {ElatchJﬂ|
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Soya Company

IR-203
Order# N203J111
28-Nov-07

Components of Uncertainty for the Calibration and
Use of Routine Dosimeters Calibrated against

Ceric-Cerous (mid-point of calibration range

Component of Uncertainty

Type Type
A B

(%) (%)

1. Uncertainty in Ceric-Cerous Absorbed
Dose (TR 9410 IR000)

1.80

2. Uncertainty in Curve Fitting (at 20 kGy)

0.56

System Calibration: Type A and B
combined in Quadrature

0.56 1.80

1. Uncertainties in Reading Specific
Absorbance of One Routine Dosimeter

1.29

2 Effects due to Different Irradiation
Temperature, and Dose Rate from In-situ
Calibration Conditions

1.50

Routine Use: Type A and Type B
components combined in quadrature
separately

1.29 1.50

Both Components combined in
quadrature (One Standard Deviations)

2.73

Both Components combined in
quadrature (Two Standard Deviations)

5.5

IN/OP 0554 DosLab IR000 F1 (4)
Report No. 07-0547-1
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Soya Company . ﬁg
IR-203 28-Nov-07 Nordion

Harwell Red Perspex Batch JT

Optizen 1412V (1v2102-069010-0118)

Specific | Absorbed Specific | Absorbed || Specific | Absorbed Specific Absorbed
Abs. Dose Abs. Dose Abs. Dose Abs. Dose
1/cm (kGy) 1/cm (kGy) 1/cm (kGy) 1/cm (kGy)
0.90 6.2 1.24 9.8 1.58 13.6 1.92 17.7
0.91 6.3 1.25 9.9 1.59 13.7 1.93 17.8
0.92 6.4 1.26 10.0 1.60 13.8 1.94 17.9
0.93 6.5 1.27 10.1 1.61 13.9 1.95 18.1
0.94 6.6 1.28 10.2 1.62 14.0 1.96 18.2
0.95 6.7 1.29 10.3 1.63 14.1 1.97 18.3
0.96 6.8 1.30 10.4 1.64 14.3 1.98 18.4
0.97 6.9 1.31 10.5 1.65 14.4 1.99 18.6
0.98 7.0 1.32 10.6 1.66 14.5 2.00 18.7
0.99 71 1.33 10.7 1.67 14.6 2.01 18.8
1.00 7.2 1.34 10.9 1.68 14.7 2.02 19.0
1.01 7.3 1.35 11.0 1.69 14.9 2.03 19.1
1.02 7.4 1.36 11.1 1.70 15.0 2.04 19.2
1.03 7.6 1.37 11.2 1.71 15.1 2.05 19.4
1.04 7.7 1.38 11.3 1.72 15.2 2.06 19.5
1.05 7.8 1.39 11.4 1.73 15.3 2.07 19.6
1.06 7.9 1.40 11.5 1.74 15.5 2.08 19.8
1.07 8.0 1.41 11.6 1.75 15.6 2.09 19.9
1.08 8.1 1.42 11.7 1.76 15.7 2.10 20.0
1.09 8.2 1.43 11.9 1.77 15.8 2.11 20.2
1.10 8.3 1.44 12.0 1.78 15.9 212 20.3
1.11 8.4 1.45 12.1 1.79 16.1 2.13 20.4
1.12 8.5 1.46 12.2 1.80 16.2 214 20.6
1.13 8.6 1.47 12.3 1.81 16.3 2.15 20.7
1.14 8.7 1.48 12.4 1.82 16.4 2.16 20.8
1.15 8.8 1.49 12.5 1.83 16.6 217 21.0
1.16 8.9 1.50 12.6 1.84 16.7 2.18 21.1
1.17 9.0 1.51 12.8 1.85 16.8 2.19 21.2
1.18 9.1 1.52 12.9 1.86 16.9 2.20 21.4
1.19 9.2 1.53 13.0 1.87 17.1 2.21 21.5
1.20 9.3 1.54 13.1 1.88 17.2 2.22 21.7
1.21 9.4 1.55 13.2 1.89 17.3 2.23 21.8
1.22 9.6 1.56 13.3 1.90 17.4 2.24 21.9
1.23 9.7 1.57 13.4 1.91 17.6 2.25 22.1

IN/OP 0554 DosLab IR000 F1 (4)

Report No. 07-0547-1
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Specific | Absorbed || Specific | Absorbed || Specific | Absorbed || Specific | Absorbed
Abs. Dose Abs. Dose Abs. Dose Abs. Dose
1/cm (kGy) 1/cm (kGy) 1/cm (kGy) 1/cm (kGy)
2.26 22.2 2.60 27.3 2.94 33.4 3.28 41.0
2.27 22.4 2.61 27.5 2.95 33.5 3.29 41.2
2.28 225 2.62 27.7 2.96 33.7 3.30 415
2.29 22.6 2.63 27.8 2.97 33.9 3.31 41.8
2.30 22.8 2.64 28.0 2.98 341 3.32 421
2.31 22.9 2.65 28.2 2.99 34.3 3.33 42.3
2.32 23.1 2.66 28.3 3.00 34.5 3.34 42.6
2.33 23.2 2.67 28.5 3.01 34.7 3.35 42.9
2.34 23.4 2.68 28.7 3.02 35.0 3.36 43.2
2.35 23.5 2.69 28.8 3.03 35.2 3.37 43.5
2.36 23.7 2.70 29.0 3.04 354 3.38 43.8
2.37 23.8 2.71 29.2 3.05 35.6 3.39 441
2.38 24.0 2.72 29.3 3.06 35.8 3.40 44 .4
2.39 241 2.73 29.5 3.07 36.0 3.41 44.7
2.40 24.2 2.74 29.7 3.08 36.2 3.42 451
2.41 244 2.75 29.9 3.09 36.4 3.43 454
242 24.5 2.76 30.0 3.10 36.7 3.44 45.7
243 24.7 2.77 30.2 3.11 36.9 3.45 46.1
2.44 24.8 2.78 30.4 3.12 371 3.46 46.4
2.45 25.0 2.79 30.6 3.13 37.3 3.47 46.8
2.46 25.1 2.80 30.7 3.14 37.6 3.48 47.2
2.47 25.3 2.81 30.9 3.15 37.8
2.48 25.5 2.82 31.1 3.16 38.0
2.49 25.6 2.83 31.3 3.17 38.2
2.50 25.8 2.84 315 3.18 38.5
2.51 25.9 2.85 31.6 3.19 38.7
2.52 26.1 2.86 31.8 3.20 39.0
2.53 26.2 2.87 32.0 3.21 39.2
2.54 26.4 2.88 32.2 3.22 39.4
2.55 26.5 2.89 32.4 3.23 39.7
2.56 26.7 2.90 32.6 3.24 39.9
2.57 26.9 2.91 32.8 3.25 40.2
2.58 27.0 2.92 33.0 3.26 40.5
2.59 27.2 2.93 33.2 3.27 40.7

IN/OP 0554 DosLab IR000 F1 (4)

Report No. 07-0547-1
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W (Rb) A FH A
CERTIFICATE OF CALIBRATION

gage1
22| ¢ S(No.) SYM-18 Page of pages 1~2

OnHd X @A77y L

Date of Cal. 2012. 12.21. Recal. Date 2013. 12. 20.
@@= ® 7| z of Description ¥ 54 H = 3 A}

B b P (Authorized Capacity)

Cal. Subject Master Timer Al ZH & /%= (hour/min/sec) MDS Nordion
@unHy ed 2 = =1

Environment Temperature 20£17C Humidity 30 % RH

® mHo| AlE2E 7|FE7|2 &3
(Calibration Traceability)

2 IHo|| AF28 ™2 STOP WATCHS|
Heln IHMYHME M&Mtﬂg "11-2552-1280-12| ME M X AM" &=,
(Please refer certificate number 11-2552-1280~1 that stop watch used to calibration.)

®ny &1 "MEZDE" EXE : (page 2)
Calibration Resull (Reference to Calibration results : page 2)

g ol ZtM XH(Measurements performed by, &2l X} Approved by)

Affirmation  |A & : AEE o g: olgd

2 ’“Q-‘—}E **’51A1t’4§ "11-2552-1280-12| MHAHXHA{ "7} &g|E STOP WATCHZ W& st

MEMelg ZYech
(The calibration results that is calibrate by certificate number 11-2552-1280-1 stop watch

proves certificate.)
ol MMME =X7| HUNE T &S 0|xE 22(82H 24, 25, &% )4

223 sy} YMs Aol 571 U
(This Certificatioin is invalid under sudden change of voltage, temperature, humidity that affect

subjected instrument precision.)

I
“@SOYAGREER



wdE

Calibration Resul

Master Time set AlZHh)  |&(m) Z(s)’
00 04 40
Master Timer |1l 538 (13 00 04 40'13
(STOP WATCH) 23| 00 04 40'07
33 00 04 40'19
Average 00 04 40'13
Overdose Time set AlZHh)  |&(m) =(s)
00 04 50
Overdose Time 8|11 §3 |13 00 04 50'03
(STOP WATCH) 23| 00 04 50'16
33 00 04 50'10
Average 00 04 50'09
Research Time set AlZHh) =(m) Z(s)’
01 00 00
Research Time |1l 53 01 00 01°25
(STOP WATCH)
EHA X} ¢l
&el (Measurements performed H(Approved by)
Affirmation

—

N
CERER-




nFdHAM

CALIBRATION CERTIFICATE

SHRAHI | =AER

7|5 SHMA| MR ALE 127112
TEL : 031) 500-0251 FAX : 031) 500-0268

HEAM EE
Certificate No

Holx|(1)/(&2)
Page of pages

11-2552-1280-1

1.2 2 Xt ( Client )
7 & ( Name )
2 [ Address )

r e

| ru’

(#2008

& 3 7| ( Calibration Subject )
7| 9 { Description )

71

NONE
20114

7| 2| & & ( Senal Number )
. ¥ YA} ( Date of Calibration )

.11 B & & ( Environment )
2 (Temperature) :(23.1 £03) T
DAL (Location) @ EWI2EHES4 (KTL Lab.)

. 53352 234 ( Traceability )

<
<

ALBSI ¥ SRS

47|15 staA| 2 a2l 900-3

Time interval meters/Stop watches (Stop Watch)
H Xt &| Al 9 @4 ( Manufacturer and Model Name )

D¥YY N 234 ME (Celibration methed and/or brief description) :
#E 2020E Al 2 847 Y XAMe E5 DY PRCPEO-

DIHo Arge 586 B4 ( List of used standards/specifications )

KENKO ( KK-5853 )
118 17¢

(48 £ 2) % R.H.
BEIAE (On Site Calibration)

MU &S (Relative Humidity)
~J0| & 2% (Mobile Lab.)

30106-1, KTL)O| M2} S QP ESU BT A28 2340 §X(8 527|8

A B R HARIAl Y WA N7sie I b 2m|
Description Manufacturer ang mode! Senal Number unti i Calibration Laboratory
Stop Watch Calibrator | Witschi  / Q test 6000 3582 2012. 03. 08 SRMU7 A BN
6. I 8 & & ( Calibration Resuits ) : DYFD =
7. 3E 8% % ( Measurement Uncertainty ) : DEFIE=

& 2l
(Affirmation)

A H(Name) : 2 & B

XM X} (Measurements performed by)

£2IX}t (Approved by)
l & 9| (Title) ZEHYx

1l 4 ®(Name) : BN E M_

9 HEME SHAIE| 22 H UM (Intarnational Laboratory AG
HROIHI|FKOLAS )2 B Z/e2 goje| aBnJay4ch

g=elyo|+ 24y
Actredited by KOLAS, Repubiic of KOREA

($) o] 4

Hae 44700 AUYRES YU MAE
%87 fyn

The above calibration certificate Is the acuredited calibration lems by Korea Laboratory Accreotation Scheme, which signead the ILAC-MAA )

20114 1149

SIS AIEEE

Korea Testing Laboratory

ation Cooperation) 2 22 8 HA (Mutual Recognition Arrangement) of A3 8]

17 &

B2(3%8, &, GE §F)o 4% V7t ¢A4® AfelE

FP812-01-00



ul ’55' é P—l’ & AMHSE: 11-2552-1280-1

CALIBRATION RESULTS Certificate No.
7| T OHAA| M8 ALE 1271-12 Holx| (2)/(&2)
TEL : 031) 500-0251 FAX : 031) 500-0268 Page of Pages

E-mail kimkr@wm .ktl.re. kr

7\ 7| 3 Time interval meters/Stop watches (Stop Watch)

MESIAL R 84 KENKO ( KK-5853 )

2l 71 ¥ =R NONE

i
9
o
u‘
&*
>
i
n

« 2 308 .- 0.009 ) s/d (AEs

« Gi71M, &8 TAE 2%, Fi8 xXhE BN & HER 2ol
of) (0.23 £ 0.011) s/d
5, 194(86 400%)Ectel 2X= 0.23 %0/, EYS= 0.011 20|ct. 2.

7MUY NN T FE2E M 41X BRAF| 2401

FP812-02-00



Page 1

CERITIFICATE OF CALIBRATION
g 88N - XA

22| H B No) SYM - 27 Page of pages 1-3
o
ngext 2012. 12. 21. A7\ YR 2013. 12. 20.
(Date of Calibration) (Date of next calibration)
s o
7| 7| ¥ (Description) sdsH 5kg ~ 150 kg
=37|7| (Authorized Capacity)
% . . p < A o X
(Calibration subject) M7|Al XA X HIZHS| AL cy2lo|AlCH
(Electronic reading scale) (Manufacturer)
mES
nges 2 & (Temperature) : 20+1 °C & = (Humidity) : 30%
(Environment)
ngo| A8t 7|1F7|9] &8 *c, Calibration Traceability)
= E0 Ar8Tt n¥EE =52 @T=Ii0tt AlgAIEd % 7|38

0N 80| mat Ags 71%1

“DHO| AFRY BEEESS DHE H7|A XAN2ES 0|83 Zo|n|, H7|
Al KA MM DHAIE DHWS 'SCTL1-0034-250] REHAH A’
AE.

(Please refer certificate number ‘SCT11-0034-25" that Standard weights used to calibrate to Electronic
reading scale.)

mEsEeinly Page22| 'mAEZANE' &x

(Calibration results) (Reference to Calibration Results)

10| (affi ; Zt 4 XHMeasurements performed by) | & @l X}(Approved by)
rmation
o A o Hisim Hyunw%?g & 2~ (Moon Hyu )

*9| IHZAIE DHMS 'SCT11-0034-25'0) DHHEH M7 SEEHI(4 X
Al 22 u8st 282 0|88 dHMYS Y}

(The calibration results that is calibrate by both certificate number ‘SCT11-0034-25' Standard Weights
proves certificate.)

0] dHME 58719 JEBHE0 IS 0= 2a(E2/H &4 2
= 5k 3)° =4% oot gds 3R0= F27t ot

(This certification is invalid under sudden change of voltage, temperature, humidity that affect subjected
instrument precision.)

Technology for better life!
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™A} Calibra

22| SYM - 27

tion Result

Page 2

BT ESkg) 58atkg) 2Xtgk(kg)
10 10.0 0
20 20.0 0
30 20.0 0
END
e e e

W SOYAGREENT!




Page 3

o

40
R

EESES 0|83 SYM-027 H7|A XAXE 53,

20 kg

(2]

4o ¥
X

Technology for better life!
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ol A A R
S V‘LL‘ O' O —1 > b ot
S A 2 H 5(3) YRM¥E : SCT1I-0024-25
VYA 24T YHF 495-
5 ve ve. ~elle . Tax: §82-527-7649 i 4 1 %
T R Jodno;
= S A7IE 844 fue 4as) 907-0
SIS I I % - 1 :
A4 2 94 2PN g2 |
1718 2 3920 3=
3. ZAEYA : 20119 249 10¥
4. LRBAH
= £:0200 £09)C SdE&=:(424+ 2 )%RH
TEFL2: @Yy Oolgay D¥d3ay
5. 5HEF AFH4
LYY € A34 Mg
% 7171 £89 23 ARH(SCT-CI-Mo8)o] wa} SR Y EE Y E 7 B(KRISS) 2.2 R g
L840 RA 4 ol T2 P E oj8oY AU
23 H4 @ 2] 94
| ke e Az 2 gy N1718E (23R ER 2373 4
| EFES HAFNER E, 3 1380903 |2011.06.19.| @271/ RBAEATH | |
AP A& | Sartorius  BP210D | 51010572 2011.05.17. JH LA (F) ,
W71 A XA A | Sartorius  LC1201S | 51007400 2011.05.17. AL A7 (F) :
L B714ANAE | Sartorius  LC6201S | 51012519 | 2011.05.17. N CEEE l
L A1 A& | Sartorius 30000 | 37040002 2011.05.17. A HAA A7 (F)
6. ZPZEH: 3PA7 A=
T 2FEEE: aAdEn Bz
[ % 4 2} EXE
| 3 & * .
g 4 A A deaus ()
| L4 4 9 9y o

-
S AAME FHNE BN Y A (International
(Mutual Recognition Arrangement)ol 4= & =<l
THZEIYRYUY,

Ll B AR B
2 A d H =

=

25 57 9,

°l 434 E 33719 Y YUEo] Jgg vjxe

Laboratory Accreditation Cooperation IAEAHYE A

3717 (KOLAS)22¥ Flge g=9

20114 24 159

(2) o E o] A}

B&2(HR8 25 &5 5)9 FHY ws} e

~F-18-01(00)

A4(210%x297)




= 1
o A A b1
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| 1
A FA] O} L‘J} =1 (ia=X (8 ywe . crm, - e |
—- e N S XN TN oL i2a- 303428 .
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sS2-527=3101 . Tax : 088-587=7e4s | Mol B 2 i
B2 0k - 200 '
B T o
ikt b ol &3t R R EE F Fyges {
4 < e f
9407 10 kg 10 000,03 0.03 15 "
9407 5 kg 4 999.99 -0.01 14
0407 2 kg 2 000.00 0.00 15
9407-1 1 kg 999.998 -0.002 25
9407-2 1 000.000 0.000 2.6
9407 500 g 499.999 -0.001 2.5
9407-1 200 g 199.999 7 -0.000 3 0.20
9407 -2 199.999 7 -0.000 3 0.23
*AHSFE %95 %, k=2
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Irradiator dose mapping report
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MBS
EANI| EX BB | pgo o, | PO10608
o Irradiator Dose Mapping [ revision A
A EX YE 2N
P 10f9
Irradiator Dose Mapping Report age ©
2 2| Z(Archive) vV
H12t 2l =2 (Non-archive)
24 2 XH(Writed date) : 2003-08-04
& OH2 A (Original department) = & 31 It El(Quality licensed team)
22| 2 Al (Administration department) = &2 31 It El(Quality licensed team)
A &2 BE BlA
Irradiator Dose Mapping Report
(2012 Year)
= Class &4 Researcher 4 & Review 50! Approval
Z &5 ItE S &Gt &3S el el

£ A Department

Quality licensed Team | Quality licensed Team

QMR

el & Person

Sim Hyun-chul Park Jae-jeong

Kim Ki-hwan

M3 Signature

S5 | —6

h

| %,

2 Xt Date

Nov. 12. 2012. Nov. 12. 2012.

Nov. 12. 2012.

Form: PQ-106-06(1/2)

A4(210% 297mm)




A £EX g4 BEOA:_ELSE_ PQ-106-06
. Irradiator Dose_ Mapping | Revision A
Irrad_T_a}:L?'lDfsf I\Iclléla’fpifgﬂRgport Page 20f9
£ Xl(Contents)
1.8 EH<{(Scope) 3
2.5 & (Purpose) 3
3.20{ 2 &2|(Terms and definitions) 3
4.2 BtALEH(General) 4
5.Al & I & (Test plan) 4
6.Al & & (Test method) 6
7.A & Z2 I}(Test results) 7
8.AI & It & (Test decisions) 8
9.1W ¥ =D|(Calibration period) 8
10.& 11 28 (References) 9
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22 2 (Scope)

SIAM= ENISO 11137 H1% & HM2%, 3822 XA =X2yd

FXIES @AS MBS
|

Ot EdE HE Y HSE QACeE =2 BEIME ZEotH A& offoF StCt.

[y

r
il

Mo o
ol

1

2 2TAE

(This report of ISO 11137 gives guidance on the requirements in ISO 11137 parts 1 and 2

relating to irradiation dose mapping. The party accepting responsibilities for defined

elements is required to assign these elements to competent personnel, with competence

demonstrated through appropriate training and qualification.)

2. =& (Purpose)
A0l elo] 20k AFEH|0 CHoll M2 ZAZ 2t Sx8E2 BIsE =0l
otMH, AlEAHMDS-Nordion)0lA HI&Z8t “Timer Setting Table”dt S8 X UE 2O
20 e HEdES &0IotK, ZAHJ|(Model:JS-10000)2] &X S&2E RAEES =X
© =2 BHCt.
(Change of absorbed dose due to source attenuation after Gamma irradiator of
Soyagreentec Co.,Ltd. shall be confirmed. Suitability in conformity to the "Timer Setting
Table" provided by Contractor(MDS-Nordion) and the relationship between absorbed dose
and density determine. So Installation qualification of irradiator is aim at maintaining.)

3. 202 &E2l(Terms and definitions)

3.1 &= & (absorbed dose), & & (dose)
S&O R ZF0 dEE HAls XIS &

(Quantity of ionizing radiation energy imparted per unit mass of a specified material).
3.2 848 H &4 (dose mapping)
doll == LAH0A ZAteE 8= Il ZAF e W S22 Hstel =4
(Measurement of dose distribution and variability in material irradiated under defined
conditions).
3.3 & H(dosimeter)
SEAFS Ol CHOtOd THE A0l UL

=40l AtEct= JIJI

[S1R=
—_ o

}

rr

i
fjo
o]]

& Ot

oIr
o

S8 =420 e s=

(Device having a reproducible, measurable response to radiation, which can be used to

measure the absorbed dose in a given system).
3.4 &= H =(dosimetry)

Mg HE NEBS ELMZO =T

Form: PC-102-02 (F)A0t 2l el A4(210% 297mm)
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(Measurement of absorbed dose by the use of dosimeters)
3.5 Jt==& 218 (Operation qualification:0Q0029)

o
oQel =82 aXld SAE ZADDIE dolildl 5l 89 WA Jisotd €52 dE=
HEot=Al &elot)| et AOICH OlH2 dEHE M4 s St 84 =22 =3

1 2EE I8 B0 HZotH Z4detlt.

(The purpose of OQ is to demonstrate that the irradiator, as installed, is capable of operating
and delivering appropriate doses within defined acceptance criteria. This is achieved by
determining dose distributions through dose mapping exercises and relating these
distributions to process parameters.)

5. A& H &l (Test plan)
5.1 84l ¥ H=II(Equipments and measuring instruments)
5.1.1 ZAJl Al&(Irradiation equipment) : JS-10000
5.1.2 HLI& 2| IH A (Vernier calipers) : Mitutoyo : Model / 08608853 : Serial Number)
5.1.3 & & T} (Spectro photometer) : Optizen1412V : Model / 1V2244-097016-00 : Serial
Number)
5.2 &H| M Z(Preparation materials)
5.2.1 =& X[(Corrugated Cardboard)
7J|(Size) : JtZ(Width):830mm, AlZ(Length):0.7mm, = 0[(Height):1,500mm
=2 (Quantity):21001, =<l = & (Weight):1kg
5.2.2 M =Z(Starch)
=2 (Quantity):3001, ©H?I= &(Weight):20kg
5.2.3 ZAtZJ|(Tote)
1~55H

5.3 A& J|2HTest period)

M = Y (Materials) A& J| 2H(Test period) Bl J(note)
FMEE
- 2012. 11. 02. ~ 2012. 11. 03. . _
= & X (minimum density)
(Corrugated Cardboard) 283K HE

2012. 11. 03. ~ 2012. 11. 04.

(process interruption applied)

Form: PC-102-02 (F)A0t 2l el A4(210% 297mm)
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2012. 11. 09. ~ 2012. 11. 10. _ _
al = (maximum density)
(Starch) SESK &2
2012. 11.10. ~ 2012. 11. 11. _ _ _
(process interruption applied)
5.4 A& J|Z(Test standard)

5410Q0AS Hd&HE &2 SAE DA & 22 Medo e Sda &
SESXIL A0 OIXl= J&S &ZFot)|l fIs AOIC d&FHE JA4d2 &8st
S N MEE ZHSZNA HIer A EJ1 Wol S&EHE =10 & Aot
O40F BtCh. Ol €= Z=AIIE AIEE DE=F? W0l £ot0d0F St Xl A8t
& el dEH H4E= ot00F otl, B2 ZAIIE AISE ode 2= RS
EIM BHAlL, £ B2 21D SHAHIN 2&oHAM & AlIStHC.

5.4.2

543

544

(Dose mapping for OQ is carried out to characterize the irradiator with respect to the
distribution and reproducibility of dose and to establish the effect of process
interruption on dose. Dose mapping should be performed by placing dosimeters in an
irradiation container filled to its design limits with material of homogeneous density.
This density should be within the density range for which the irradiator is to be used.
At least two dose mapping exercises should be carried out, one with material close to
the lower limit of the density range for which the irradiator is intended to be used and
another with material close to the upper limit of this range.)

A EJ1 AMOIOIAS HdEe Odde 848 2LE SHE = QU
HEisE 0N S28 i A I (BT 30H)0 Oiol &2 H4dS
ot04 OF &tCt.

(A sufficient number of irradiation containers (at least three) should be dose mapped

b

Ol

I
J
J

at each chosen density to allow determination of variability of dose and dose
distribution between containers.)

HE S, d&H= A D1 &M 200 28 85 212
= UAEE 3XNFAE 22 HiXIGHO OF StCt.

(Individual dosimeters, dosimeter strips or dosimeter sheets should be placed in a

S
(=}

M
ol

i
Jh

to 2

0
o

three-dimensional array sufficient to determine and resolve the dose distribution

throughout the entire volume of the irradiation container.)
38 SN IS =0lot)| fo EL9 dsEHE M4 = 28 Md(transit -
d 2

o
dose) H&HS AAIGHHMOF BHCH 28 A& HAO0I HYotb=Rles dEH=2=2

Form: PC-102-02 (F)A0t 2l el A4(210% 297mm)
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20100 0F BCt Ol= AN EJ/0 & H = dH HYUS 72 dHe=2
gXlotd, && 0I=S0l 2o &0l JHE IH &S &= A2 HydL= 20l
U= A0 AL EI1JF 283 [ SE= Yollot=s dE= Soll 0/F0H & =
ULH SF SKQ a2 B S8 AN Z4st 8HS| ZUE HlwWotH
ZOtstCh O a2 MEotH BOtot)| 9ot =& SXE &= Xt A
2RIt UL

(A separate dose mapping exercise should be carried out or a calculation of transit
dose performed in order to assess the effect of process interruption. The
appropriateness of calculations of transit dose should be verified by dosimetry. This
exercise can be done through irradiating a container having dosimeters or dosimeter
strips located as described above, and interrupting the process when the container is
close to the source where dose is expected to be most influenced by source transit.
The effect of process interruption is evaluated by comparing the results with those of
dose mapping exercises carried out under normal process conditions. It might be
necessary to interrupt the process multiple times in order to evaluate accurately the
effect.)

6. Al& 28 (Test method)

6.1 Z LS A& (minimum density test) : =& X|(Corrugated Cardboard)

6.1.1 OtAH EtOIHE 4= 37x==2 & & &tL. (Master timer setting : 04 m 37 sec)

6.1.228, 158 458 EE0= =&KX 700 HIHetCh 1 2 EE= BIMEHZ =Ch
(70 per Tote No.2, No.15 and No.45 for each Corrugated cardboard. The others are
empty.)

6.1.32,15,4581 EEUN= &, =, of 220 IXNHF2=Z T 27)H2 SAIHEHE S & &t
(Dosimeters should be placed in a three dimensional array, including the surface, of the

roh

test material to be irradiated. The dosimeters should be sufficient in number to measure
the dose distribution throughout the entire volume of the irradiation container.)
6.1.4 & 6072 SE=S H&l = ZAIHEHE =)ol S S 8=t

(Process is progressed 6 cycle, and dosimeters(absorbed dose) readout.)

6.2 = JY % A& (maximum density test) : & = (Starch)
6.2.1 OtAH EIOIHE 4= 37x==2 & EBtLt.(Master timer setting : 04 m 37 sec)
6.2.2 181, 158 458 EE0= =&KX 700 HIYetCh 1 2 EE= BIMEHZ =Ch
(70 per Tote No.1, No.15 and No.45 for each Starch. The others are empty.)

Form: PC-102-02 (F)A0t 2l el A4(210% 297mm)
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6.2.31, 15,4580 EEN= &,F,0t
test material to be irradiated. The dosimeters should be sufficient in number to measure
SANSYS DHESHC}

=BT o=

= o
T T
(Dosimeters should be placed in a three dimensional array, including the surface, of the
the dose distribution throughout the entire volume of the irradiation container.)
=Hol:

BEE HE = TAHNEHE
(Process is progressed 6 cycle, and dosimeters(absorbed dose) readout.)
o= Al&(Test for confirm to influence of process interruption)

68t 2

6.24 =
£0]
FH

Sk
Jb 20l &dlot AlEsS stUH(1EER B

=
=
g

Ct.

F

=3
—/

=
TN INE YA

6.3 =& =X &
6.3.16.128 & 6.28 &
(See 6.1, 6.2. and evaluate 1 tote)
C 2!
=Hot: ot

6.3.268t7 38 = 2 A0 1A12H2
(Process interruption of 1 hour per 1cycle during 6 cycle.)
= l:E

S

2SS HE = TAHEHE
(Process is progressed 6 cycle, and dosimeters(absorbed dose) readout.)

| Xl
(Location)

M8
M8

68t 2

6.3.3 =
(minimum density test results)
ZIHHE

(Maximum dose:kGy)
33.0

Z 1t
? Xl

(Location)

gad

7. A& Z f(Test results)
A& (= EHXI)
k=

[ —
—
|

b

A
m dose:kGy)
M5

M5

33.2
32.8

(EESPSEE
(Minimu
M8

Tote No

28.5

2
28.5

&S 1(Attachment 1)

& 7~ (Reference) :

15

45
) DZIT

se &
ZI A2
(Maximum dose:kGy)

28 SX2 &
|
(Location)
32.8

7.2

o influence of process interruption : Corrugated Cardboard)
SAPN

(Location)
M8

o o
(Test results for confirm
AHE

(Minimum dose:kGy)
M5

Tote No
28.2

&5 2(Attachment 2)

=+
(=]

/= (Reference)

(210x297mm)

Form: PC-102-02
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7.3 ZDLE ANE(MEZ) Z D (maximum density test results)
F AN X ZI | Xl
Tote No o . _ _
(Minimum dose:kGy) | (Location) | (Maximum dose:kGy) | (Location)
1 20.4 M5 30.9 M8
15 20.6 M5 30.9 M8
45 20.6 M5 31.1 M8
& X (Reference) : &% 3(Attachment 3)
74 B SX2 IS Qo AEgE@=2) 24
(Test results for confirm to influence of process interruption : Starch)
FAHE X L SaPN
Tote No
(Minimum dose:kGy) | (Location) | (Maximum dose:kGy) | (Location)
1 20.6 M5 30.9 M8
& X (Reference) : 8% 4(Attachment 4)
. 2tH (Decisions)
20tK JIEL2 FALE, ZUHEEZ AES Ao, SESKS H+E S Al
g2 &AlotULH =, EN/ISO1113732006 132 X&ES HEES AlgZie HeeZ
HEHEMH, 20HA d2H OO0IHE X M3 2 Al =0 2 = 8-S WS Jts
et X0 ol ==t 22 AHEE = UL
ption. EN/1SO

rom dose mapping

exercises will often provide useful indication of the probable locations of maximum and

w 8= (Test period)
wd =)= 19 0lot0I0H, Xl wdE = 20128 113 122 0| &OILCH.

(Less than 1 year calibration period, the next calibration period before the November 12, 2012.)

Ao WwEY WOl Co-6001 =IF SHOI HUS =

M & Al 8L

(However irradiation dose mapping is re-calibration when Cobalt 60 is re-charging before

next calibration period.)

Form: PC-102-02
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10. & 1) =¢&l(References)

10.1 ENISO 11137-1, 24.2|8 S 4-2AE-MH12: 22IJ] ELHEO HEFAM &
d, 238 € a2l AAME

(Sterilization of health care products —Radiation— Part 1 : Requirements for development,
validation and routine control of a sterilization process for medical devices)
10.2 ENISO 11137-2, 24.2|8 S o-YAE-H25: E08E2 £F

(Sterilization of health care products —Radiation— Part 2 : Establishing the sterilization dose)
10.3 ENISO 11137-3, 24.2|8 Z4-YAE-H3FE: && H= XEA

(Sterilization of health care products —Radiation— Part 3 : Guidance on dosimetric aspects)

Form: PC-102-02 (F)A0t 2l el A4(210% 297mm)
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(Attachment 3-1)

A & HEE
Irradiator Dose Mapping

Created

Reviewed | Approved

Personnel &

Responsibilities

A

ot

X

0
no

=X UK} ' - . ]
(Date of Tested) :Nov. 05. 2012. = 3 X(Tester) : Sim Hyun-chul

|
=22 (Product) : Corrugated Cardboard(2 EZHX) (?';L%erftie) 15.0 ¢
CH2| = 2 (Weight) : 1 kg EAtA &5 (Humidity) 25.0 %
EpIpST _ — .
(Loading Quantity) : 70 ea Master Time(min) 4 min 37 sec
IS, _ .
(Loading Weight) ' 70 kg 8l & =(Cycle) 6
TS . —— .
(Loading Density) 0.1 g/cm Source Activity(Ci) - 371,063
Dosimeter Type : Harwell Red Dosimeter Lot No. -4034 JT

Dosimeter Placement

Tote No: 2

@ VY@M @ M3
J SR — !Mg.mmyﬂmz
T P
@
L9
@ @...
L8 L5
7] ]
L7 L4

% =X "2 (Measurement range): 5 ~ 50 kGy
% Dosimeter Results : Dose Mapping Results & == (Refer to Attachment 3-2.).

Form: PQ-101-03(1/2)

SOYAGREENTEC CO., LTD.

A4(210% 297mm)



(Attachment 3-2)

Dose Mapping Results

Dosimeter Position | ABS(EZS) Thickness ABS/cm | Abs:Dose
(cm) (kGy)
U-1 0.806 0.278 2.90 32.6
U-2 0.801 0.277 2.89 32.4
U-3 0.858 0.297 2.89 324
uU-4 0.791 0.295 2.68 28.7
Upper U-5 0.815 0.304 2.68 28.7
U-6 0.888 0.330 2.69 28.8
uU-7 0.919 0.317 2.90 32.6
U-8 0.824 0.285 2.89 32.4
U-9 0.899 0.311 2.89 32.4
M-1 0.960 0.330 2.91 32.8
M-2 0.911 0.313 2.91 32.6
M-3 0.821 0.283 2.90 32.6
M-4 0.772 0.288 2.68 28.7
Middle M-5 0.748 0.280 2.67 28.5
M-6 0.742 0.277 2.68 28.7
M-7 0.966 0.332 2.91 32.8
M-8 0.788 0.270 2.92 33.0
M-9 0.879 0.302 2.91 32.8
L-1 0.795 0.275 2.89 32.4
L-2 0.861 0.297 2.90 32.6
L-3 0.835 0.289 2.89 324
L-4 0.842 0.314 2.68 28.7
Lower L-5 0.726 0.270 2.69 28.8
L-6 0.777 0.289 2.69 28.8
L-7 0.829 0.286 2.90 32.6
L-8 0.934 0.322 2.90 32.6
L-9 0.844 0.292 2.89 324
Max. Dose 0.788 0.270 2.92 33.0
Min. Dose 0.748 0.280 2.67 28.5
Difference Average Dose Tote No
4.5 31.3 2

Form: PQ-101-03(2/2) SOYAGREENTEC CO., LTD. A4(210x297mm)
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A & HEE
Irradiator Dose Mapping

Created

Reviewed | Approved

Personnel &

Responsibilities

g

ot

X

0
no

=X UK} ' - . ]
(Date of Tested) :Nov. 05. 2012. = 3 X(Tester) : Sim Hyun-chul

|
=22 (Product) : Corrugated Cardboard(Z ZHX) (?';L%erftie) 15.0 ¢
T2l = 2 (Weight) : 1 kg EAtA &5 (Humidity) 25.0 %
EpIpST _ — .
(Loading Quantity) : 70 ea Master Time(min) 4 min 37 sec
IS, _ .
(Loading Weight) ' 70 kg 8l & =(Cycle) 6
TS . —— .
(Loading Density) 0.1 g/cm Source Activity(Ci) - 371,063
Dosimeter Type : Harwell Red Dosimeter Lot No. -4034 JT

Dosimeter Placement

Tote No: 15

@ VY@M @ M3
J SR — !Mg.mmyﬂmz
T P
@
L9
@ @...
L8 L5
7] ]
L7 L4

% =X "2 (Measurement range): 5 ~ 50 kGy
% Dosimeter Results : Dose Mapping Results & == (Refer to Attachment 3-2.).

Form: PQ-101-03(1/2)

SOYAGREENTEC CO., LTD.

A4(210% 297mm)



(Attachment 3-2)

Dose Mapping Results

Dosimeter Position | ABS(EZS) Thickness ABS/cm | Abs:Dose
(cm) (kGy)
U-1 0.806 0.279 2.89 32.4
U-2 0.922 0.320 2.88 32.2
U-3 0.953 0.331 2.88 32.2
uU-4 0.853 0.317 2.69 28.8
Upper U-5 0.820 0.305 2.69 28.8
U-6 0.729 0.270 2.70 29.0
uU-7 0.925 0.320 2.89 32.4
U-8 0.853 0.295 2.89 324
U-9 0.896 0.311 2.88 32.2
M-1 0.815 0.282 2.89 324
M-2 0.876 0.301 2.91 32.8
M-3 0.957 0.330 2.90 32.6
M-4 0.793 0.296 2.68 28.7
Middle M-5 0.822 0.308 2.67 28.5
M-6 0.753 0.282 2.67 28.5
M-7 0.861 0.296 2.91 32.8
M-8 0.820 0.280 2.93 33.2
M-9 0.969 0.332 2.92 33.0
L-1 0.858 0.296 2.90 32.6
L-2 0.786 0.270 2.91 32.8
L-3 0.928 0.320 2.90 32.6
L-4 0.882 0.329 2.68 28.7
Lower L-5 0.775 0.289 2.68 28.7
L-6 0.753 0.280 2.69 28.8
L-7 0.972 0.335 2.90 32.6
L-8 0.911 0.314 2.90 32.6
L-9 0.818 0.282 2.90 32.6
Max. Dose 0.820 0.280 2.93 33.2
Min. Dose 0.822 0.308 2.67 28.5
Difference Average Dose Tote No
4.7 31.3 15

Form: PQ-101-03(2/2) SOYAGREENTEC CO., LTD. A4(210x297mm)




(Attachment 3-1)

—_ — Created | Reviewed | Approved
—*—AI’j I /\lj %I: J:" %! ."CLl. Personnel &
I i Responsibilities W -—6—-—-&—
Irradiator Dose Mapping P
=z , o e :
(Date of Tested) :Nov. 05. 2012. = 3 X(Tester) : Sim Hyun -chul
=22 (Product) : Corrugated Cardboard(Z ZHX) (?;L%erftie) 15.0 ©
£H9I Z 2H(Weight) 1 kg EA & S (Humidity) 25.0 %
EpIpST — .
(Loading Quantity) 70 ea Master Time(min) 4 min 37 sec
ESpUEST I
(Loading Weight) 70 kg 8l & =(Cycle) 6
Al ; —— .
(Loading Density) 0.1 g/cm Source Activity(Ci) - 371,063
Dosimeter Type : Harwell Red Dosimeter Lot No. -4034 JT

Tote No: 45

Dosimeter Placement

@ VY@M @ M3
J SR — @ . """",',".MZ
T P
@
L9
@ @...
L8 L5
7] ]
L7 L4

% =X "2 (Measurement range): 5 ~ 50 kGy
% Dosimeter Results : Dose Mapping Results & == (Refer to Attachment 3-2.).

Form: PQ-101-03(1/2)

SOYAGREENTEC CO., LTD.

A4(210% 297mm)



(Attachment 3-2)

Dose Mapping Results

Dosimeter Position | ABS(EZS) Thickness ABS/cm | Abs:Dose
(cm) (kGy)
U-1 0.942 0.326 2.89 324
U-2 0.887 0.307 2.89 32.4
U-3 0.959 0.333 2.88 32.2
uU-4 0.847 0.315 2.69 28.8
Upper U-5 0.882 0.328 2.69 28.8
U-6 0.864 0.320 2.70 29.0
uU-7 0.850 0.294 2.89 32.4
U-8 0.798 0.277 2.88 32.2
U-9 0.792 0.276 2.87 32.0
M-1 0.786 0.271 2.90 32.6
M-2 0.890 0.308 2.89 324
M-3 0.855 0.296 2.89 324
M-4 0.849 0.318 2.67 28.5
Middle M-5 0.782 0.293 2.67 28.5
M-6 0.874 0.326 2.68 28.7
M-7 0.963 0.332 2.90 32.6
M-8 0.899 0.309 2.91 32.8
M-9 0.844 0.293 2.88 32.2
L-1 0.965 0.334 2.89 32.4
L-2 0.936 0.324 2.89 324
L-3 0.881 0.305 2.89 324
L-4 0.826 0.307 2.69 28.8
Lower L-5 0.783 0.291 2.69 28.8
L-6 0.815 0.303 2.69 28.8
L-7 0.803 0.278 2.89 324
L-8 0.821 0.284 2.89 324
L-9 0.870 0.300 2.90 32.6
Max. Dose 0.899 0.309 2.91 32.8
Min. Dose 0.782 0.293 2.67 28.5
Difference Average Dose Tote No
4.3 31.2 45

Form: PQ-101-03(2/2) SOYAGREENTEC CO., LTD. A4(210x297mm)
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& SKNe s &olol= Alg(Z&A) 21
(Test results for confirm to influence of process
interruption : Corrugated Cardboard)



(Attachment 3-1)

A & HEE
Irradiator Dose Mapping

Created

Reviewed | Approved

Personnel &

Responsibilities W

ot

X

0
no

=X UK} ' - . ]
(Date of Tested) :Nov. 05. 2012. = 3 X(Tester) : Sim Hyun-chul

|
=22 (Product) : Corrugated Cardboard(2 EZHX) (?';L%erftie) 15.0 ¢
CH2| Z 2H(Weight) 1 kg ZAFA & & (Humidity) 25.0 %
Alag — .
(Loading Quantity) 70 ea Master Time(min) 4 min 37 sec
EJTELT —
(Loading Weight) 70 kg 8l & =(Cycle) 6
Sy ; —— .
(Loading Density) 0.1 g/cm Source Activity(Ci) - 371,063
Dosimeter Type : Harwell Red Dosimeter Lot No. -4034 JT

Tote No: 2

Dosimeter Placement

@ VY@M @ M3
J SR — !Mg.mmyﬂmz
T P
@
L9
@ @...
L8 L5
7] ]
L7 L4

% =X "2 (Measurement range): 5 ~ 50 kGy
% Dosimeter Results : Dose Mapping Results & == (Refer to Attachment 3-2.).

Form: PQ-101-03(1/2)

SOYAGREENTEC CO., LTD.

A4(210% 297mm)



(Attachment 3-2)

Dose Mapping Results

Dosimeter Position | ABS(EZS) Thickness ABS/cm | Abs:Dose
(cm) (kGy)
U-1 0.873 0.302 2.89 324
U-2 0.864 0.298 2.90 32.6
U-3 0.887 0.307 2.89 324
uU-4 0.866 0.323 2.68 28.7
Upper U-5 0.847 0.315 2.69 28.8
U-6 0.823 0.306 2.69 28.8
uU-7 0.812 0.281 2.89 324
U-8 0.914 0.315 2.90 32.6
U-9 0.919 0.317 2.90 32.6
M-1 0.951 0.328 2.90 32.6
M-2 0.841 0.290 2.90 32.6
M-3 0.882 0.304 2.90 32.6
M-4 0.771 0.290 2.66 28.3
Middle M-5 0.856 0.323 2.65 28.2
M-6 0.756 0.283 2.67 28.5
M-7 0.870 0.301 2.89 324
M-8 0.928 0.319 2.91 32.8
M-9 0.899 0.309 2.91 32.8
L-1 0.812 0.281 2.89 324
L-2 0.916 0.317 2.89 324
L-3 0.893 0.310 2.88 32.2
L-4 0.817 0.305 2.68 28.7
Lower L-5 0.785 0.293 2.68 28.7
L-6 0.868 0.325 2.67 28.5
L-7 0.870 0.301 2.89 324
L-8 0.827 0.285 2.90 32.6
L-9 0.873 0.302 2.89 324
Max. Dose 0.928 0.319 2.91 32.8
Min. Dose 0.856 0.323 2.65 28.2
Difference Average Dose Tote No
4.6 31.2 2

Form: PQ-101-03(2/2) SOYAGREENTEC CO., LTD. A4(210x297mm)
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—_ — Created | Reviewed | Approved
—*—AI’j I /\lj %I: J:" %! ."CLl. Personnel &
i : R ibilti W
Irradiator Dose Mapping esponsibilties —H—
Dots of Tosted) . Nov. 12. 2012. = & Ji(Testen Sim Hyun-chul
21222 (Product) : Starch(& &) ?r gﬁeii) ; 12.0
& 1S (Weight) .20 kg FAHA &&= (Humidity) : 23.5 %
(xiiiin?j Quantity) 10 ea Master Time(min) - 4 min 37 sec
=Y _ N .
(Loading Weight) ' 200 kg &l & +(Cycle) . 6
ESPUEIES ; — .
(Loading Density) 0.3 glem Source Activity(Ci) - 371,063
Dosimeter Type : Harwell Red Dosimeter Lot No. - 4034 JT
Dosimeter Placement
Tote No: 1

, QMS........;}.QMB. —
T P
7
L9
@ @...
L8 L5
7] ]
L7 L4

% =X "2 (Measurement range): 5 ~ 50 kGy
% Dosimeter Results : Dose Mapping Results & == (Refer to Attachment 3-2.).

Form: PQ-101-03(1/2) SOYAGREENTEC CO., LTD. A4(210x297mm)
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Dose Mapping Results

Dosimeter Position | ABS(EZS) Thickness ABS/cm | Abs:Dose
(cm) (kGy)
U-1 0.815 0.292 2.79 30.6
U-2 0.865 0.310 2.79 30.6
U-3 0.879 0.315 2.79 30.6
uU-4 0.845 0.325 2.60 27.3
Upper U-5 0.757 0.291 2.60 27.3
U-6 0.820 0.314 2.61 27.5
uU-7 0.878 0.316 2.78 30.4
U-8 0.856 0.308 2.78 30.4
U-9 0.873 0.313 2.79 30.6
M-1 0.781 0.280 2.79 30.6
M-2 0.913 0.326 2.80 30.7
M-3 0.854 0.305 2.80 30.7
M-4 0.716 0.333 2.15 20.7
Middle M-5 0.703 0.330 213 20.4
M-6 0.693 0.324 2.14 20.6
M-7 0.790 0.282 2.80 30.7
M-8 0.849 0.302 2.81 30.9
M-9 0.902 0.321 2.81 30.9
L-1 0.770 0.277 2.78 30.4
L-2 0.867 0.312 2.78 30.4
L-3 0.778 0.278 2.80 30.7
L-4 0.780 0.299 2.61 27.5
Lower L-5 0.723 0.278 2.60 27.3
L-6 0.726 0.278 2.61 27.5
L-7 0.776 0.278 2.79 30.6
L-8 0.862 0.309 2.79 30.6
L-9 0.781 0.281 2.78 30.4
Max. Dose 0.849 0.302 2.81 30.9
Min. Dose 0.703 0.330 2.13 20.4
Difference Average Dose Tote No
10.5 28.8 1

Form: PQ-101-03(2/2) SOYAGREENTEC CO., LTD. A4(210x297mm)
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—_ — Created | Reviewed | Approved
—*—AI’j I /\lj %I: J:" %! ."CLl. Personnel &
u ] R ibiliti
Irradiator Dose Mapping esponsiiies | g™ ot
Dote o Tosted) :Nov. 12. 2012. = 5 Ti(Testen Sim Hyun-chul
21222 (Product) : Starch(& &) ?r gﬁeii) ; 12.0
CH2| = 2 (Weight) : 20 kg Z A & & (Humidity) : 2359,
(xiiiin?j Quantity) 10 ea Master Time(min) - 4 min 37 sec
EPTEES _ . .
(Loading Weight) ' 200 kg &l & +(Cycle) . 6
=N ; —— .
(Loading Density) 0.3 glem Source Activity(Ci) - 371,063
Dosimeter Type : Harwell Red Dosimeter Lot No. - 4034 JT
Dosimeter Placement
ToteNo: 15

,!&gmm?!&s.NNTSMZ
T P
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% =X "2 (Measurement range): 5 ~ 50 kGy
% Dosimeter Results : Dose Mapping Results & == (Refer to Attachment 3-2.).

Form: PQ-101-03(1/2) SOYAGREENTEC CO., LTD. A4(210x297mm)




(Attachment 3-2)

Dose Mapping Results

Dosimeter Position | ABS(EZS) Thickness ABS/cm | Abs:Dose
(cm) (kGy)
U-1 0.906 0.326 2.78 30.4
U-2 0.935 0.335 2.79 30.6
U-3 0.809 0.290 2.79 30.6
U-4 0.762 0.292 2.61 27.5
Upper U-5 0.705 0.271 2.60 27.3
U-6 0.864 0.331 2.61 27.5
uU-7 0.935 0.335 2.79 30.6
U-8 0.867 0.312 2.78 30.4
U-9 0.845 0.305 2.77 30.2
M-1 0.888 0.317 2.80 30.7
M-2 0.776 0.277 2.80 30.7
M-3 0.790 0.283 2.79 30.6
M-4 0.672 0.314 2.14 20.6
Middle M-5 0.700 0.327 2.14 20.6
M-6 0.694 0.323 2.15 20.7
M-7 0.932 0.333 2.80 30.7
M-8 0.832 0.296 2.81 30.9
M-9 0.840 0.300 2.80 30.7
L-1 0.851 0.306 2.78 30.4
L-2 0.778 0.279 2.79 30.6
L-3 0.770 0.277 2.78 30.4
L-4 0.850 0.327 2.60 27.3
Lower L-5 0.798 0.308 2.59 27.2
L-6 0.772 0.298 2.59 27.2
L-7 0.787 0.282 2.79 30.6
L-8 0.823 0.295 2.79 30.6
L-9 0.820 0.293 2.80 30.7
Max. Dose 0.832 0.296 2.81 30.9
Min. Dose 0.700 0.327 2.14 20.6
Difference Average Dose Tote No
10.3 28.8 15

Form: PQ-101-03(2/2) SOYAGREENTEC CO., LTD. A4(210x297mm)
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EFE , Z = :
(Date of Tested) :Nov. 12. 2012. = & Xi(Tester) : Sim Hyun-chul
21222 (Product) : Starch(& &) ?r gﬁeii) ; 12.0 ©
& 1S (Weight) .20 kg FAHA &&= (Humidity) : 23.5 %
EpYEN — —
(Loading Quantity) 10 ea Master Time(min) - 4 min 37 sec
EpES _ . .
(Loading Weight) ' 200 kg 8l & =(Cycle) . 6
=N ; —— .
(Loading Density) 0.3 glem Source Activity(Ci) - 371,063
Dosimeter Type : Harwell Red Dosimeter Lot No. -4034 JT
Dosimeter Placement
Tote No: 45
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% =X "2 (Measurement range): 5 ~ 50 kGy
% Dosimeter Results : Dose Mapping Results & == (Refer to Attachment 3-2.).
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Dose Mapping Results

Dosimeter Position | ABS(EZS) Thickness ABS/cm | Abs:Dose
(cm) (kGy)
U-1 0.776 0.278 2.79 30.6
U-2 0.859 0.309 2.78 30.4
U-3 0.925 0.334 2.77 30.2
U-4 0.825 0.315 2.62 27.7
Upper U-5 0.833 0.319 2.61 27.5
U-6 0.746 0.287 2.60 27.3
uU-7 0.806 0.291 2.77 30.2
U-8 0.884 0.318 2.78 30.4
U-9 0.817 0.294 2.78 30.4
M-1 0.826 0.295 2.80 30.7
M-2 0.882 0.315 2.80 30.7
M-3 0.756 0.270 2.80 30.7
M-4 0.710 0.330 2.15 20.7
Middle M-5 0.670 0.313 2.14 20.6
M-6 0.688 0.320 2.15 20.7
M-7 0.941 0.335 2.81 30.9
M-8 0.911 0.323 2.82 31.1
M-9 0.832 0.297 2.80 30.7
L-1 0.759 0.272 2.79 30.6
L-2 0.840 0.300 2.80 30.7
L-3 0.812 0.292 2.78 30.4
L-4 0.842 0.324 2.60 27.3
Lower L-5 0.770 0.296 2.60 27.3
L-6 0.741 0.283 2.62 27.7
L-7 0.918 0.329 2.79 30.6
L-8 0.809 0.289 2.80 30.7
L-9 0.753 0.270 2.79 30.6
Max. Dose 0.911 0.323 2.82 31.1
Min. Dose 0.670 0.313 2.14 20.6
Difference Average Dose Tote No
10.5 28.8 45

Form: PQ-101-03(2/2) SOYAGREENTEC CO., LTD. A4(210x297mm)
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Irradiator Dose Mapping | Feseorsiiies | 44+ ~5—+
Dots of Tosted) . Nov. 12. 2012. = & Ji(Testen Sim Hyun-chul
21222 (Product) : Starch(& &) ?r gﬁeii) ; 12.0
& 1S (Weight) .20 kg FAHA &&= (Humidity) : 23.5 %
(xiiiin?j Quantity) 10 ea Master Time(min) - 4 min 37 sec
=Y _ N .
(Loading Weight) ' 200 kg &l & +(Cycle) . 6
ESPUEIES ; — .
(Loading Density) 0.3 glem Source Activity(Ci) - 371,063
Dosimeter Type : Harwell Red Dosimeter Lot No. - 4034 JT
Dosimeter Placement
Tote No: 1
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% =X "2 (Measurement range): 5 ~ 50 kGy
% Dosimeter Results : Dose Mapping Results & == (Refer to Attachment 3-2.).
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Dose Mapping Results

Dosimeter Position | ABS(EZS) Thickness ABS/cm | Abs:Dose
(cm) (kGy)
U-1 0.792 0.285 2.78 30.4
U-2 0.831 0.299 2.78 30.4
U-3 0.770 0.276 2.79 30.6
uU-4 0.796 0.305 2.61 27.5
Upper U-5 0.736 0.283 2.60 27.3
U-6 0.778 0.298 2.61 27.5
uU-7 0.784 0.281 2.79 30.6
U-8 0.818 0.292 2.80 30.7
U-9 0.815 0.293 2.78 30.4
M-1 0.888 0.317 2.80 30.7
M-2 0.885 0.316 2.80 30.7
M-3 0.912 0.327 2.79 30.6
M-4 0.710 0.330 2.15 20.7
Middle M-5 0.663 0.310 2.14 20.6
M-6 0.644 0.301 2.14 20.6
M-7 0.812 0.291 2.79 30.6
M-8 0.798 0.284 2.81 30.9
M-9 0.876 0.313 2.80 30.7
L-1 0.881 0.318 2.77 30.2
L-2 0.920 0.332 2.77 30.2
L-3 0.787 0.283 2.78 30.4
L-4 0.731 0.281 2.60 27.5
Lower L-5 0.822 0.316 2.60 27.3
L-6 0.705 0.271 2.60 27.3
L-7 0.784 0.282 2.78 30.4
L-8 0.884 0.317 2.79 30.6
L-9 0.907 0.325 2.79 30.6
Max. Dose 0.798 0.284 2.81 30.9
Min. Dose 0.663 0.310 2.14 20.6
Difference Average Dose Tote No
10.3 28.7 1

Form: PQ-101-03(2/2) SOYAGREENTEC CO., LTD. A4(210x297mm)
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- Create Review Approval
n/a “‘6““#—
(Attachment 4) Personnel & Responsibilities W
Nov. 22. 2012. - Nov. 22. 2012.
° ° Control Number
Master Process Specification
SYL — 1102
Customer KM CORPORATION Specific Dose
Product Sterilized Non-Woven Wiper Min :25kGy | Max :40KkGy
Box Weight Width Length Height
Information 5,300 g 340 mm 315 mm 320 mm
Loading quantity 8 Carton Total Weight 42,400 g
Product Density 0.155 g/cm3 Loading Density 0.064 g/cm3
1 Photo
TOTE
1500mm
7
H
v
W /
L
- ~ 540mm
830mm

Routine Monitoring Position & Correction factor

Customer Endorsement

Correction factor

Correction factor

Routine monitoring location ( D win )

( DMin)
( DMax)

M-5

: Dmin X 0.99 kGy
:Dmax x 1.28  kGy

Name :

KM CORPORATION

*How to Attach Dosimeter

— The first and last Tote at least part of the middle and one on
each of 3(ea) each should be attached.

— Part of loading up on parts of 1(ea) should be attached.

Department

Signature :

Form: PQ-101-04

SOYAGREENTEC

A4(210% 297mm)
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Mixed density within the irradiator,
Partially filled irradiation containers AND

Product Dose Mapping for a dose assessment

*Signatures

Tested By W Date :

Sim Hyunchul / Validation Team

) |
| h

Approved By

Park Jaejung / Q.A Manager

Nov. 22. 2012.

Date :

Nov. 22. 2012.

Technology for better life!

W SOYA

900-3, Sangsin-ri, Hyangnam-eup, Hwasung-si, Gyeonggi-do, Korea, TEL: (031)353-6999(f{) FAX: (031)353-6979

Form: PQ-101-05(1/10) SOYAGREENTEC Co., Ltd.

A4(210%297mm)



1) Purpose
Products can affect the dose of a product (relatively high density of product) of a product
loaded with KIM CORPORATION. Tote (loaded up to full density products
3TOTE, at least part of the density product 1TOTE load) close to its effectiveness after
(including temperature) is measured.

2) Definitions
2.1. Master Process Specification : Tote (carried equipment) loaded in the batch of
product

2.2. Tote(Irradiation container) : Products that carry the load and to move containers.

2.3. Product Dose mapping : DOSE MAPPING between the dose variability in quantities
sufficient to determine the shipping container must be running on. Maximum and
minimum doses and routine surveillance to determine the location should be
suitable. This test, regardless of the dose to the maximum density and minimum
density should be run.

2.4. Mixed density within the irradiator : Difference in the density of each product
according to the distribution of the absorbed dose and dose must be evaluated on.

2.5. Partially filled irradiation containers : TOTE loaded part of the maximum and
minimum dose to completely fill the position of the product loaded is different from
TOTE. This difference is on the process leading to a similar product or substance,
or TOTE Shielding materials used to fill in the variance can be reduced

3) Test the products information

Product name Unit weight (kg) Explanation
Starch 20 The high density material.
Empty .

(No products) 0 The lesser density.

This product has the same mass and

KM-6612L 53 density as a product replacing dummy.

Form: PQ-101-05(2/10) SOYAGREENTEC Co., Ltd. A4(210%297mm)



4) Test method

TOTE loaded with products of the starch in front of the high density (0.41 g/cm3) to fill
the TOTE, part of the product is loaded, the last blank in the form of TOTE located
behind the operation is carried out.

46 || 45

44 | 43

42 || 41

BEE0COEP0PBO0T

Picture 1
The direction of process >
Tote Product Density(g/c Remarks Load shape
No. ma3)
. Starch 041 Filled filled with
4 4 starch
42 P
Sterilized Non- 0.06 Each per TOTE

43 Woven Wiper 004 Full Fill(8 boxs)

44

45 Blank Box 0 Part of a box loaded

46 Blank Tote 0 Do not load anything

Form: PQ-101-05(3/10)

SOYAGREENTEC Co., Ltd.

A4(210x297mm)



5) Process conditions

Topics Contents
Master Time 4 min 37 sec (November 2012 by)
Irradiation room 5.0 C
Temperature Using the results of the temperature tape 29
Product ony s
(C) is less than that.
Dosimeter Red 4034 Perspex Dosimeter(Batch : JT)

6) Result and evaluation

6.1. Result
’111\%6 Dose site
’ ABS Thickness(cm) ABS/cm Dose(kGy)
M5(min) 0.836 0.333 2.51 25.9
2
4 MS8(max) 0.792 0.273 2.90 32.6
M5(min) 0.738 0.294 2.51 25.9
43 M8(max) 0.899 0.309 2.91 32.8
M5(min) 0.794 0.315 2.52 26.1
44 MS8(max) 0.894 0.306 2.92 33.0
M8(max) 0.941 0.318 2.96 33.7
45 i i _ _ -
Reference
Tote No. 42, 43, 44 (Full load)
Tote No. 45 (Loaded parts Tote)
M5 : minimum dose position
M8 : maximum dose position

6.2. Evaluation
Set dose 25 kGy (minimum dose = sterilization dose) ~ 40 kGy (maximum dose) is.
Tote No.42 is the measured minimum dose of 25.9 kGy and 25 kGy dose, the value
is set higher than the minimum requirements included in the dose range is
suitable. The No.43, 44, 45 the dose range set also includes Tote is so fit.

Form: PQ-101-05(4/10) SOYAGREENTEC Co., Ltd. A4(210%297mm)



PRODUCT DOSE MAPPING

» CUSTOMER : KM CORPORATION

» PRODUCTS : Sterilized Non-Woven Wiper

Dimension (mm) 340 mm(W) x 315 mm(L) x 320 mm(H)

Loading Quantity 8 carton
» Process parameter
Set Master Timer 4 Min 37 Sec

» DOSIMETER. HARWELL Red Perspex Dosimeter 4034

» DOSIMETER BATCH : JT
» RESULTS

1. Dose Measurement

Position ’Il‘)(;)tiel\lI\iI) ai; ’lI?c?tseeI\l;/i aa; ’II?(;)tseeIiIv(I) al;i Average Location
Dwmin 25.9 25.9 26.1 26.0 M5
Dwax 32.6 32.8 33.0 32.8 M8
Drefer - - - - -

2. Variance calculation
Var(Dwmin) = [(25.9 — 26.0)2 + (25.9 — 26.0)2 + (26.1 — 26.0)2]/(3 — 1) = 0.015 (kGy)>2

Var(Dmax) = [(32.6 — 32.8)2 + (32.8 — 32.8)2 + (33.0 — 32.8)2]/(3 — 1) = 0.04 (kGy)?

3. Standard deviation calculation
S(Dmin) = VVar(Dwin) 0.122 (kGy)?2

S(DMax) \/VElr(DMax)

0.2 (kGy)z

Form: PQ-101-05(5/10) SOYAGREENTEC Co., Ltd. A4(210%297mm)



4. Uncertainty at 95% confidence level

For Duin : 2S (Dmin)/(Dmin ) avg = (2 x 0.122 kGy/26.0 kGy) x 100 = 0.94 %
For Duax : 2S (Dumin)/(Dmax) avg = (2 x 0.2 kGy/32.8 kGy) x 100 = 1.22 %
5. Dose Uniformity Ratio
Dumax / Dwmin 32.8 kGy / 26.0 kGy = 126 kGy
6. Routine monitoring position & Correction factor
Routine monitoring location : Dmin (M-5)
Correction factor (Dwin ) : Duin — (Dmin X 0.0094) = Dwmin X 0.99
Correction factor (Dmax ) : (Dmin X 1.26 ) x 1.0122 = Duyin x 1.28

7. Dose Distribution

Form: PQ-101-05(6/10) SOYAGREENTEC Co., Ltd. A4(210%297mm)



Dose Distribution Records

imeter Thickness Abs. Dose . .
DI?ssition (Absﬁfli)fnce) (cm) ABS/cm b(kGy) Dosimeter Locations
U-1 0.869 0.308 2.82 31.1
U-2 0.894 0.317 2.82 31.1
U3 | 0.860___|___0.304 2.83 313
U-4 0.749 0.287 2.61 27.5
Upper U-5 0.833 0.319 2.61 27.5
U6 | 0.710 0.271 2.62 27.7 @
U-7 0.934 0.329 2.84 31.5 Tote
U-8 0.855 0.301 2.84 31.5
U-9 0.948 0.335 2.83 31.3 ®
M-1 0.895 0.312 2.87 32.0 (‘ 7 £8 ././6.9
M-2 0.884 0.307 2.88 32.2 1 2 3
M-3 | 0.827 0.287 2.88 32.2
M-4 0.753 0.299 2.52 26.1
Middle M-5 0.836 0.333 2.51 25.9
M-6 0.693 0.274 2.53 26.2 p
VS T o068 T Toam T 28 T 34
M-8 0.792 0.273 2.00 32.6
M-9 0.934 0.322 2.90 32.6 ﬁ,07 8 9
L-1 0.778 0.272 2.86 31.8 = 4 3 4
L-2 0.775 0.270 2.87 32.0
L3 | 0.935 0.327 2.86 31.8
L-4 0.747 0.285 2.62 27.7
Lower L-5 0.731 0.279 2.62 27.7
L6 | 0.768.__| 0293 | 262 27.7
L-7 0.884 0.310 2.85 31.6
L-8 0.869 0.305 2.85 31.6 ©)
L-9 0.912 0.319 2.86 31.8 04 7 )9?8 & 9
Min. Dose 0.836 0.333 2.51 25.9 ! g
Max. Dose 0.792 0.273 2.90 32.6
Tote Number 42 ~ 44 42

Form: PQ-101-05(7/10)

SOYAGREENTEC Co., Ltd.
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Dose Distribution Records

Dosimeter Thickness Abs. Dose . .
Position ( Ab;ﬁ,fme) (cm) ABS/cm (kGy) Dosimeter Locations
U-1 0.792 0.278 2.85 31.6
U-2 0.903 0.317 2.85 31.6
U3 | 0.812 | 0.286 2.84 315
U-4 0.859 0.328 2.62 27.7
Upper U-5 0.856 0.328 2.61 27.5
U6 | 0.726 0.278 2.61 27.5 T
U-7 0.815 0.285 2.86 31.8 ote
U-8 0.804 0.281 2.86 31.8 o (V)
U-9 0.915 0.320 2.86 31.8 )
M-1 0.801 0.277 2.89 32.4 (‘t 7 ‘(:8 /./(.9
M-2 0.861 0.298 2.89 32.4 1 2 3
M-3 | 0.954 0.329 2.90 32.6
M-4 0.805 0.318 2.53 26.2
Middle M-5 0.738 0.294 2.51 25.9
M-6 0.798 0.318 2.51 25.9 =
M-7 0.876 0.302 2.90 32.6
M-8 0.899 0.309 2.01 32.8
M-9 0.786 0.270 2.01 32.8 ﬁ;O7 ﬁjg 9
L-1 0.815 0.285 2.86 31.8 T ) 3 ¢
L-2 0.787 0.275 2.86 31.8
L3 | 0.881 0.307 2.87 32.0
L-4 0.802 0.305 2.63 27.8 _
Lower L-5 0.780 0.299 2.61 27.5 oIS (L)
L6 | 0.862 | __0.329 2,62 27.7
L-7 0.844 0.294 2.87 32.0
L-8 0.924 0.323 2.86 31.8 A 07 ppg 9
L-9 0.798 0.280 2.85 31.6 1 4 A 5 6
Min. Dose 0.738 0.294 2.51 25.9
Max. Dose 0.899 0.309 2.01 32.8
Tote Number 42 ~ 44 43
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Dose Distribution Records

Dosimeter Thickn Abs. D . .
I(’)(fsiti(:)t:: (Abs%ll'ifnce) (im)ess ABS/cm b(iGy(;se Dosimeter Locations
U-1 0.824 0.288 2.86 31.8
U-2 0.921 0.321 2.87 32.0
U-3 0.815 0.286 | 2.85 31.6
U-4 0.830 0.318 2.61 27.5
Upper U-5 0.793 0.304 2.61 27.5
U-6 0.777 0.299 | 260 | 273 @
U-7 0.770 0.271 2.84 31.5 Tote
U-8 0.949 0.333 2.85 31.6
U-9 0.832 0.292 2.85 31.6 ®
M-1 0.948 0.328 2.89 32.4 / 7 ‘(?8 ././6.9
M-2 0.867 0.300 2.89 32.4 1F 2 3
M-3 0.931 0.321 __2.90 _ 32.6
M-4 0.772 0.305 2.53 26.2
Middle M-5 0.794 0.315 2.52 26.1
M-6 0.787 0.310 2.54 26.4 =
M-7 0.890 0.307 ___2_.§_()__ 32.6
M-8 0.894 0.306 2.92 33.0
M-9 0.812 0.279 2.91 32.8 %j,07 3 9
L-1 0.959 0.334 2.87 32.0 T 4 3
L-2 0.829 0.288 2.88 32.2
L-3 0.939 0.325 | 2.89 32.4
L-4 0.731 0.281 2.60 27.3
Lower L-5 0.710 0.275 2.58 27.0 ot (L
L-6 0.808 0.312 | 250 27.2
L-7 0.924 0.321 2.88 32.2
L-8 0.945 0.328 2.88 32.2 9)
L-9 0.789 0.275 2.87 32.0 e 7 )9/508 6 9
Min. Dose 0.794 0.315 2.52 26.1 ! “
Max. Dose 0.894 0.306 2.92 33.0
Tote Number 42 ~ 44 44
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Dose Distribution Records

Dosimeter ABS Thickness Abs. Dose . .
Position Absorbance | (em) | ABS/em | gy Dosimeter Locations
M-1 0.929 0.316 2.94 33.4
M-2 0988 0.335 2.95 33.5 A box Part load
_M-3 | 0.885 0.302 __2.93 33.2
M-4 0.882 0.299 2.05 33.5
Location | M-5 0.929 0.314 2.96 33.7
_M-6 | 0.800 0.273 __2.93 33.2
M-7 0.950 0.322 2.95 33.5
M-8 0.941 0.318 2.06 33.7
. . . . . — O s AP
- - - - - e 5 i
- - - - - & o O
: : : : : :)é ................... 04_ _________________ )l
Min. Dose i i i ] * Central Dosimeter Position (5) located in the middle of the Carton outside.
’ * Dosimeter Position in order to enhance the understanding and create larger picture
Max. Dose 0.941 0.318 2.96 33.7 of Carton .
Tote Number 45
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Mixed density within the irradiator,
Partially filled irradiation containers AND

Product Dose Mapping for a dose assessment

*Signatures

Tested By W Date :

Sim Hyunchul / Validation Team

) |
| h

Approved By

Park Jaejung / Q.A Manager

Nov. 22. 2012.

Date :

Nov. 22. 2012.

Technology for better life!
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1) Purpose
Products can affect the dose of a product (relatively high density of product) of a product
loaded with KIM CORPORATION. Tote (loaded up to full density products
3TOTE, at least part of the density product 1TOTE load) close to its effectiveness after
(including temperature) is measured.

2) Definitions
2.1. Master Process Specification : Tote (carried equipment) loaded in the batch of
product

2.2. Tote(Irradiation container) : Products that carry the load and to move containers.

2.3. Product Dose mapping : DOSE MAPPING between the dose variability in quantities
sufficient to determine the shipping container must be running on. Maximum and
minimum doses and routine surveillance to determine the location should be
suitable. This test, regardless of the dose to the maximum density and minimum
density should be run.

2.4. Mixed density within the irradiator : Difference in the density of each product
according to the distribution of the absorbed dose and dose must be evaluated on.

2.5. Partially filled irradiation containers : TOTE loaded part of the maximum and
minimum dose to completely fill the position of the product loaded is different from
TOTE. This difference is on the process leading to a similar product or substance,
or TOTE Shielding materials used to fill in the variance can be reduced

3) Test the products information

Product name Unit weight (kg) Explanation
Starch 20 The high density material.
Empty .

(No products) 0 The lesser density.

This product has the same mass and

KM-6612L 7-4 density as a product replacing dummy.
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4) Test method

TOTE loaded with products of the starch in front of the high density (0.41 g/cm3) to fill
the TOTE, part of the product is loaded, the last blank in the form of TOTE located
behind the operation is carried out.

46 || 45

44 | 43

42 || 41

BEE0COEP0PBO0T

Picture 1
The direction of process >
Tote Product Density(g/c Remarks Load shape
No. ma3)
. Starch 041 Filled filled with
4 4 starch
42 72—
Sterilized Non- 0.0 Each per TOTE

43 Woven Wiper 09 Full Fill(8 boxs)

44

45 Blank Box 0 Part of a box loaded

46 Blank Tote 0 Do not load anything
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5) Process conditions

Topics Contents
Master Time 4 min 37 sec (November 2012 by)
Irradiation room 5.0 C
Temperature Using the results of the temperature tape 29
Product ony s
(C) is less than that.
Dosimeter Red 4034 Perspex Dosimeter(Batch : JT)

6) Result and evaluation

6.1. Result
’111\%6 Dose site
’ ABS Thickness(cm) ABS/cm Dose(kGy)
M5(min) 0.836 0.333 2.51 25.9
2
4 MS8(max) 0.792 0.273 2.90 32.6
M5(min) 0.738 0.294 2.51 25.9
43 M8(max) 0.899 0.309 2.91 32.8
M5(min) 0.794 0.315 2.52 26.1
44 MS8(max) 0.894 0.306 2.92 33.0
M8(max) 0.941 0.318 2.96 33.7
45 i i i _ -
Reference
Tote No. 42, 43, 44 (Full load)
Tote No. 45 (Loaded parts Tote)
M5 : minimum dose position
M8 : maximum dose position

6.2. Evaluation
Set dose 25 kGy (minimum dose = sterilization dose) ~ 40 kGy (maximum dose) is.
Tote No.42 is the measured minimum dose of 25.9 kGy and 25 kGy dose, the value
is set higher than the minimum requirements included in the dose range is
suitable. The No.43, 44, 45 the dose range set also includes Tote is so fit.
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PRODUCT DOSE MAPPING

» CUSTOMER : KM CORPORATION

» PRODUCTS : Sterilized Non-Woven Wiper

Dimension (mm) 465 mm(W) x 330 mm(L) x 360 mm(H)

Loading Quantity 8 carton
» Process parameter
Set Master Timer 4 Min 37 Sec

» DOSIMETER. HARWELL Red Perspex Dosimeter 4034

» DOSIMETER BATCH : JT
» RESULTS

1. Dose Measurement

Position ’Il‘)(;)tiel\lI\iI) ai; ’lI?c?tseeI\l;/i aa; ’II?(;)tseeIiIv(I) al;i Average Location
Dwmin 25.9 25.9 26.1 26.0 M5
Dwax 32.6 32.8 33.0 32.8 M8
Drefer - - - - -

2. Variance calculation
Var(Dwmin) = [(25.9 — 26.0)2 + (25.9 — 26.0)2 + (26.1 — 26.0)2]/(3 — 1) = 0.015 (kGy)>2

Var(Dvax) = [(32.6 — 32.8)2 + (32.8 — 32.8)2 + (33.0 — 32.8)2]/(3 — 1) = 0.04 (kGy)?

3. Standard deviation calculation
S(Dmin) = VVar(Dwin) 0.122 (kGy)2

S(DMax) \/VElr(DMax)

0.2 (kGy)z
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4. Uncertainty at 95% confidence level

For Duin : 2S (Dmin)/(Dmin ) avg = (2 x 0.122 kGy/26.0 kGy) x 100 = 0.94 %
For Duax : 2S (Dumin)/(Dmax) avg = (2 x 0.2 kGy/32.8 kGy) x 100 = 1.22 %
5. Dose Uniformity Ratio
Dumax / Dwmin 32.8 kGy / 26.0 kGy = 1.26 kGy
6. Routine monitoring position & Correction factor
Routine monitoring location : Dmin (M-5)
Correction factor (Dwin ) : Duin — (Dmin X 0.0094) = Dwmin X 0.99
Correction factor (Dmax ) : (Dmin X 1.26 ) x 1.0122 = Duyin x 1.28

7. Dose Distribution
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Dose Distribution Records

Dosimeter ABS Thickness Abs. Dose . .
Position (Absorbance) (em) ABS/cm (kGy) Dosimeter Locations
U-1 0.869 0.308 2.82 31.1
U-2 0.894 0.317 2.82 31.1
U3 | 0.860___|___0.304 2.83 313
U-4 0.749 0.287 2.61 27.5
Upper U-5 0.833 0.319 2.61 27.5
U6 | 0.710 0.271 2.62 27.7 @
U-7 0.934 0.329 2.84 31.5 Tote
U-8 0.855 0.301 2.84 31.5
U-9 0.948 0.335 2.83 31.3 ®
M-1 0.895 0.312 2.87 32.0 (‘ 7 AS ./0/6.9
M-2 0.884 0.307 2.88 32.2 1 2 3
M-3 | 0.827 | 0.287 2.88 32.2
M-4 0.753 0.299 2.52 26.1
Middle M-5 0.836 0.333 2.51 25.9
M6 | 0.693 __| __0:274 253 26.2 =0
M-7 0.968 0.335 2.89 32.4
M-8 0.792 0.273 2.00 32.6
M-9 0.934 0.322 2.90 32.6 ﬁfo7 8 9
L-1 0.778 0.272 2.86 31.8 T 4 3 q
L-2 0.775 0.270 2.87 32.0
L3 | 0.935 0.327 2.86 31.8
L-4 0.747 0.285 2.62 27.7
Lower L-5 0.731 0.279 2.62 27.7 o8 (L)
L6 | 0.768 0.293 2.62 27.7
L-7 0.884 0.310 2.85 31.6
L-8 0.869 0.305 2.85 31.6 @)
L-9 0.912 0.319 2.86 31.8 e 7 )2?8 6 9
Min. Dose 0.836 0.333 2.51 25.9 !
Max. Dose 0.792 0.273 2.90 32.6
Tote Number 42 ~ 44 42
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Dose Distribution Records

Dosimeter Thickness Abs. Dose . .
Position ( Ab;ﬁ,fme) (cm) ABS/cm (kGy) Dosimeter Locations
U-1 0.792 0.278 2.85 31.6
U-2 0.903 0.317 2.85 31.6
U3 | 0.812 | 0.286 2.84 315
U-4 0.859 0.328 2.62 27.7
Upper U-5 0.856 0.328 2.61 27.5
U6 | 0.726 0.278 2.61 27.5
U-7 0.815 0.285 2.86 31.8 Tote —
U-8 0.804 0.281 2.86 31.8 a2 (U)
U-9 0.915 0.320 2.86 31.8 ()
M-1 0.801 0.277 2.89 32.4 (‘t 7 /:8 /./(.9
M-2 0.861 0.298 2.89 32.4 1 2 3
M-3 | 0.954 0.329 2.90 32.6
M-4 0.805 0.318 2.53 26.2
Middle M-5 0.738 0.294 2.51 25.9
M-6 0.798 0.318 2.51 25.9 =
M-7 0.876 0.302 2.90 32.6
M-8 0.899 0.309 2.01 32.8 o
M-9 0.786 0.270 2.01 32.8 ﬁA 7 ﬁjg 9
L-1 0.815 0.285 2.86 31.8 T ) 3 ¢
L-2 0.787 0.275 2.86 31.8
L3 | 0.881 0.307 2.87 32.0
L-4 0.802 0.305 2.63 27.8 —_
Lower L-5 0.780 0.209 2.61 27.5 o8 (L)
L6 | 0.862 | __0.329 2,62 27.7
L-7 0.844 0.294 2.87 32.0
L-8 0.924 0.323 2.86 31.8 A 07 ppg 9
L-9 0.798 0.280 2.85 31.6 1 A 5 6
Min. Dose 0.738 0.294 2.51 25.9
Max. Dose 0.899 0.309 2.01 32.8
Tote Number 42 ~ 44 43
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Dose Distribution Records

Dosimeter Thickness Abs. Dose . .
Position (bsorbanco) | (emy | ABS/em | TS Dosimeter Locations
U-1 0.824 0.288 2.86 31.8
U-2 0.921 0.321 2.87 32.0
U-3 0.815 0.286 | 2.85 31.6
U-4 0.830 0.318 2.61 27.5
Upper U-5 0.793 0.304 2.61 27.5
U-6 0.777 0.299 | 260 | 273 @
U-7 0.770 0.271 2.84 31.5 Tote
U-8 0.949 0.333 2.85 31.6
U-9 0.832 0.292 2.85 31.6 ®
M-1 0.948 0.328 2.89 32.4 (‘ 7 ‘cS ././6.9
M-2 0.867 0.300 2.89 32.4 1F 2 3
M-3 0.931 0.321 __2.90 _ 32.6
M-4 0.772 0.305 2.53 26.2
Middle M-5 0.794 0.315 2.52 26.1
M-6 0.787 0.310 2.54 26.4 p—
M-7 0.890 0.307 "_2_.6_0" 32.6
M-8 0.894 0.306 2.92 33.0
M-9 0.812 0.279 2.91 32.8 %j,07 3 9
L-1 0.959 0.334 2.87 32.0 T 4 3
L-2 0.829 0.288 2.88 32.2
L-3 0.939 0.325 | 289 32.4
L-4 0.731 0.281 2.60 27.3
Lower L-5 0.710 0.275 2.58 27.0
L-6 0.808 0.312 __2.50 27.2
L-7 0.924 0.321 2.88 32.2
L-8 0.945 0.328 2.88 32.2 [5)
L-9 0.789 0.275 2.87 32.0 e 7 )9/508 6 9
Min. Dose 0.794 0.315 2.52 26.1 ! <
Max. Dose 0.894 0.306 2.92 33.0
Tote Number 42 ~ 44 44
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Dose Distribution Records

Dosimeter ABS Thickness Abs. Dose . .
Position Absorbance | (em) | ABS/em | gy Dosimeter Locations
M-1 0.929 0.316 2.94 33.4
M-2 0988 0.335 2.95 33.5 A box Part load
_M-3 | 0.885 0.302 __2.93 33.2
M-4 0.882 0.299 2.05 33.5
Location | M-5 0.929 0.314 2.96 33.7
_M-6 | 0.800 0.273 __2.93 33.2
M-7 0.950 0.322 2.95 33.5
M-8 0.941 0.318 2.06 33.7
. . . . . — O s AP
- - - - - e 5 i
- - - - - & o O
: : : : : :)é ................... 04_ _________________ )l
Min. Dose i i i ] * Central Dosimeter Position (5) located in the middle of the Carton outside.
’ * Dosimeter Position in order to enhance the understanding and create larger picture
Max. Dose 0.941 0.318 2.96 33.7 of Carton .
Tote Number 45
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Attachment 13.

Master record for Gamma irradiation process
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Master record for gamma irradiation process

1. Receipt of product & Review for irradiation request

Irradiation Batch No.

1174 /Customer % Ql/Approved by (M3

X|=™H/Product Name %= % /Received by (M3

%= ZF/Quantity Carton | =& 2 X}/Received Date 20 Il 2 el

% E/Unit Weight. kg | 210 YUY | o Al

HzUzHDS /Lot No

Special Handling

Requirement

2. Determination to be applied

QBHAL 3 ), Ol ) | S ¢l/Approved by (M3

So|Ara A E/Checked by M)
4 Al/Tested by (M)

M D(Max) kGy HIH A X H/ Syl -

Specified Dose D(Min) kGy Loading configuration

3. Irradiation of products

3.13% matE =3/ M/T( min sec) | & ¢/ )

Adjustment of Process Parameter | Set Cycle( ) Approved by

3.28| =X XH/Product Loading(Start Cycle) X 1ll/Loaded by (ME)

X1 Al/Date = Al 2 | I EEM S /Loading Tote Number ~ ( )

X1l =2 /Loading Quantity Carton Dosimeter & Red 4034( )

(batch Number) Amber 3042( )

MakH| BXbe|X] g9l 2/ Tote No. A( ) B( ) ( )

Dosimeter Location & . 1

Quantity Location 5

HEXI| Tote/Partial Loading Tote (Tote No : Carton/Tote)

3.3%t213%d/Process Running

Cycle (0] &) AlZH(Time) g 2l 8( kGy) g Al 2

1( kGy) = Al = 9( kGy) 2 A =

2( kGy) e Al 2 10( kGy) g A 2

3( kGy) e Al 2 11( kGy) g Al 2

4( kGy) e Al 2 12( kGy) g Al 2

5( kGy) o Al B2 13( kGy) g Al 2

6( kGy) o Al = 14( kGy) 2 Al 2

7( kGy) o Al = 15( kGy) 2 Al 2
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ZHER| L L )
/Process interruption /Container Position
HEQX
YES( ) NO( ) g2 9 A 2 =4 .I o ~
/Container Position
3.4 H|Z5}¥/Product Unloading(Finish Cycle)
SHE YA
2l o Al 2 | 8} 2/Unloaded b (M)
/Unloaded Date = B y <
EA|HE RE2IX] geol
stoyaat |HIEF S5F2{X| VES( )
. . Carton | /Identification of Dosimeter
/Unloading Quantity ) NO( )
Location & Frequency
HMEBEA X AEjQl o ) 0| &L & /Note
/ldentification of Product O <
of K )
damage & status
HE 2 ol
- (Mg | (ME)
/Checked by /Approved by
4. Release of product & Certification of dose
T Y A|/Date 20 H = 2
M2FH 7l/Dosimetry analysis % %/Measured by (ME)
Dosimeter location A-1 A-2 B-1 B-2 C-2
ABS
Thickness cm cm cm cm cm cm
ABS/cm
Delivered dose kGy kGy kGy kGy kGy kGy
AT 2|4 M|
.o . _ Maximum( kGy)
D(Max)/D(Min) Ratio BEHXL -
Minimum( kGy)
X A MYy
D(Ref)/D(Min) Ratio )
Calculation X A kGy
X AT) Mgy
. X Of: kGy
D(Ref)/D(Max) Ratio
Absorbed Dose Range x A kGy) / %| CH( kGy)
4ok =AMSEM Mz
/Gamma Irradiation Certificate number
ot /Acceptance | ¢ 24/Rejection
4 E s ¢
(ME) (ME)
/Checked by /Approved by
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Attachment 14.

Certificate of Gamma irradiation

SOYAGREENTEC CO., LTD.
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CERTIFICATE

of gamma irradiation

Certificate No. : S 120101 0001
Customer : Company name

Specified Dose

Item Specification Product (Lot No)
Dmin(kGy) Dmax(kGy)

Product name

TOTAL

Irradiated Date : 1-Jan-12
Irradiation(Batch No.) : -
Plant : Master Irradiation

Irradiation Container (Tote) No : 1 ~ O
Irradiator : Cobalt 60 gamma irradiator (JS-10000 High performance tote type

Dosimeters for Monitoring (Batch No) : Harwell PMMA Dosimeter (Red 4034 JT)
Dosimetry Results (Dmin to Dmax) : 0 ~ 0 kGy

Date : 1-Jan-12
Approved : ki Hwan, Kim Signature
Title : Q.M.R / Director

We hereby certify that the above specified goods have been duly irradiated by gamma-ray.

900-3, Sangsin-Ri, Hyangnam-Eup, Hwasung-Si, Kyoungki-Do, Korea
TEL : +82-31-353-6999 FAX : +82-31-353-6979 URL: http://www.soyagreentec.co.kr

f\ ISO 9001 & EN ISO 13485 =)/A\

TOV S EN/1SO 11137-1:2006 Certified Contract sterilizer Registered
\’."’ NO. Q4N 11 01 50558 003 NO. 3004525100




