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Client: Finetech Research and Innovation Corporation
Testing Institution: SGS Taiwan Ltd
Report No. : UB/2013/70737A-02
Report Date: 2013/09/06

MNote: 1. The content of this report is invalid if it is not presented as the entire report.
2 Any unauthorized alteration, forgery or falsification of the content or appearance of this report is unlawful
and offenders may be prosecuted to the fullest extent of the law.
3. The results shown in this test report refer only to the test article(s) tested.

4. The report is the Chinese version of translations UB/2013/70737A-03
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STUDY SCHEDULE
Hemolysis Test:

Transducer Protector

Eeport No.: UB/20 3/T0737TA-02

Study Initiation date: 2013/08/27

Experimental starting date: 2013/08/27

Experimental completion date: 2013/09/04

Study completion date: See Study Director’s signature date in the report

MName of study personnel: Jeff Chen
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Testing Institution

Name: SGS TATWAN LTD.

Address: No. 38, Wu Chyuan 7 Rd.. New Taipei Industrial Park, Wu Ku Dist.. New Taipei

Clity 24890, Taiwan (R. ©. C.)

Client / Sponsor
Finetech Research and Innovation Corporation
Name:
Address: No.20 Anle St Xi i hip, Cha County 504, Taiwan (R.O.C.)
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TEST ARTICLE INFORMATION

SGS.

INFORMATION FORDTEST ARTICLE/[ JCONTROL ARTICLE

Sponsor Company Name Finetech research and innovation corporation

Sponsor Addms___ MNo.29, Anle 5t., Xiushui Township, Changhua County 504, Taiwan (R.O.C.)
Contract study item (2] Base on the contract [ JOthers
MName of Test article/

Control article Transducer Protector
[IBase on the specific number on the package ©
o
Wl : Dﬂunmthedunonﬁﬂepuhgp:
e ] [(IBase on the arrived date

A
10pes/pack * Tpacks {e.g.10ml / bottle * & bottles)

Specification & Amount

Retention amount (Note2) | The amount of the same lot is sufficient for{ JOne test [JTwo test (for retention)

. [ liguid Em [Uitablet
External features External feanenes: - . Color :

Major components & Purity M'Ij“ w!

Purity:
Solvent and solubility N/A
Storage condition ERoom temperature] J4°C Dy Light sensitiveJOthers________ |
i (JDate: / i (YYYYMMDD) or
Expiration date{Notz 3) S Period - Dday
Attachment(Not 4) [ Certificate of Analysis [] Material Safety Data Sheet [] Stability Test Result
L] Other : (] No attachment (Noted)
Sterilization Has been sterilized [JYES [EINO (If Yes, please sclect the following item)

Hc&n&n[jﬁﬂnmlimuﬂﬁtmm sterilizationJSteam sterilization JOther
Categorization of devices | | [Contact with intact skin or mucosa (cumulative contact duration)

(The column is only for Short-term (no greater than 4 hr)

device used ) Long-term (exceeding 4 hr) Maximum durationis__ hrs
27 Implanted device

Specific requirement

(MNote 5) NiA

Spumrﬁlgnlhmmle-&ﬁ?(a{-é’#ﬂ/? >0 (3. Tq/y [ Lth,

Note 1. Above all information fs disclosare by the spoasor.

Hede 2. If the sponsor dossn't provide the retenthon of test anticleicontrol article, the retention of a Lest artichefeontrol article from
each botch of est aticle fcontrol article is the resporaibility of the Sponsor.

Node 3. If the effective period [ lews than 3 years, the test articlefoontrol antiche will be retained 11l the expiry date. If the effoctlve perlod ls
longer than $ years, the test articlefoontrol articls will be retained for 5 years only.

l Mote 4, Determination and documentation of identity, stremgth, purity, stability, composition, method of synthesis, fabrication, derivation or
other characteristics ol the test anticlefoontrol article are the responsibility of the Spomsor,

mﬂmmwumwmwmmmmhmwmmr The human intake soggests or dose rogoesicd by
the zponsor also can flll in the “special requinement™, Note trestment method afier test if the test article need to be retreated

Mot 6. The code number of test article is Use same as the repont nember.

Mote 7. Mote "NIA il not Do mot beave blask.

Rk 13) RMe- MW WitE Information for test article-control aricle
47O M ¢ 20013.06.14
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STATEMENT OF GLP COMPLIANCE

All study activities performed by SGS Taiwan are carried out in compliance with the GLF (Good
Laboratory Practices) for Nonclinical Laboratory Studies (Department of Health, Taiwan, 2006),
current QECD Principles of Good Laboratory Practice (Organization for Economic Cooperation and
Development, Paris, ENV/MC/CHEM (98) 17) and U.S. Food and Drug Administration Good
Laboratory Practice Regulations, 21 CFR Part 58. (1987).The study was conducted in accordance with
the protocol and standard operating procedures and monitored in conformity with the protocol. All
laboratory data are accurately recorded and verified. GS Taiwan makes no GLP compliance claim for

characterization and verification of the test article identity and properties; this is the responsibility of

the sponsor.
Study Director:
M&{ /gw >
‘ 003, Jo. 23
Howard Kao / SGS Taiwan Ltd, Date Completed
Deputy of
Facility Manager: —747?}M ':zk >or3, to, >3
Amy Lin/8GS "giwan Ltd. Date Completed
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QUALITY ASSURANCE STATEMENT
UB/2013/70737A-02

Transducer Protector
Hemolysis Test

This study was audited by Quality Assurance personnel of SGS Life Science Service. The QA
inspection report includes review of study plan, result of a study-based audit and results of audit of raw

data and study report. The audit report was issued upon the completion of final report of testing.

QA:
20(5. 1o LU
v
Melissa Lin / SGS Taiwan Ltd. Date Completed
Date to facility manager
Inspection Type Inspection date Study phase
and study director
Study base 2013/08/27 Draft Protocol 2013/08/27
Absorbance of solution
Study base 2013/08/30 . 2013/08/30
detection
Raw data & Draft Final
Study base 2013/09/16 2013/09/16
report
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ARCHIVING

All the study-related raw data, records, protocol and the final report will be kept in arcluves room of
SGS (TATWAN) LTD for 5 vears. Furthermore, retention of the test articles will be in Sample Storage
Room until its expiration date or up to 5 years. All of the records and test articles are handled according
to GLP guideline. Agent authorized by the sponsor can apply for the review according to SGS

procedure.

Address:

No. 38, Wu Chyuan 7% Rd.. New Taipei Industrial Park, Wu Ku Dist.. New Taipei City 24890, Taiwan

(RO CH
Archiving List
Final report Final Report Copy
Raw Data Hemolyszis Test Data Sheet
Application Form
Information for test article-control article
Records .
GLP Test Article Control From
and other supplementary record
Protocol Protocol
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ABSTRACT

Hemolysis test was the objective study to determine the hemolytic properties under static condition
with extract of the test articles and the test article direct when contacted with blood. The study was
performed according to the guideline 130 109693-4 and ASTM F756, The percent hemolysis of the test
article “Transducer Protector” extract was 1.07 % in extract test, the percent hemolysis of the test
article was 0.134 % in direct contact test. Therefore, base on the hemolytic index, the “Transducer

Protector” was non-hemolytic.
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PURPOSE

For decades, the i vitro hemolysis test has been used to identify the biccompatibility properties of
medical device. Interaction of red blood cells (EBC) with medical device or with a medical device
extract can cause the release of intracellular hemoglobin. Multiple factors can induce hemolysis such as
shear stress, interaction of RBC with leachables, chemicals, electrical forces and metal ions. Hemolytic
test is the obyjective study to determine the hemolytic property under static condition with extract of the
“Transducer Protector” when contact with blood. Therefore, the test system is blood for the test. The
hemolysis test i vitre mimics the in vive situation concerning blood source, incubation temperature,

blood dynamics and the absence of air. The study is performed based on the guideline [SO 109934 and

ASTMF 736
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1. Test system:

EXPERIMENTAL DESIGN

A. Blood : From Rabbit
B. Blood Source: LEON Biotech. Co. Ltd. Biocompatibility Laboratory
2.  Reagents
A, Potassium phosphate (Sigma, Cat No. 30407, Lot No. SZBA1890)
B. Potassium cyanide (Alfa Aesar, Cat No. L13273, Lot No. 10135163)
C. Potassium ferricyanide (JT. Baker, Cat No. 13746-66-2, Lot No. K27623)
. Triton X-100 (Sigma, Cat No. T8T87-250ML, Lot No. 089K.01923)
E. Hemoglobin from bovine blood (Sigma, Cat No, H2500-1G, Lot No. 010K7618)
F. Dulbecco’s Phosphate Buffer Saline (without MgCl; and CaCl,, Sigma, Cat No. D5652-10L,
Lot No. 081ME314)
3. Equipments
A UV/Vis spectrometer (Thermo, BIOBATE3S, Equipment no. UVS-1)
B. Incubator {CI-60 62302, Equipment no. INB-8)
4. Preparation of cyanmethemoglobin reagents
Cyanmethemoglobin reagent is prepared by mixing 0.14g potassium phosphate, 0.05g potassium

cyanide, 0.2g potassium fermricyanide, and 0.5mL Triton X-100 in 1L distilled water. The pH

value of the reagent is adjusted to 7.0-7.4 and store at 4°C.

o0

Preparation of blood substrates

A. Standard hemoglobin solution

Anti-coagulated rabbit blood is prepared and the anticoagulant 18 0.13M citrate. The blood is
stored at 4°C but no longer than 96 hr before using. The hemoglobin stock solution is prepared
by dissolving 25mg hemoglobin standard in 25mL cyanmethemoglobin reagent with a final

concentration of
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1mg/mL. Six concentrations of standard hemoglobin solution (0.03, 0.07, (.10, 0.30, 0.50, .70
mg/mL) are prepared and the absorbance iz measwred at 540 nm. A standard hemoglobin
calibration curve is plotted using mg/mL on the y-axis and A540 on the x-axis and calibration
coefficient (F) is the slope of this plat,
Calibration coeflicient (F) =
B. Determination of plasma free hemoglobin (PFH)
3mL whole blood is centrifuged at 800=g for 15min. Mix 0.5mL of plasma and 0.5mL of
cyanmethemoglobin solution, and the absorbance is measured at 540 nm after 153min. The total
plasma free hemoglobin concentration is calculated as follow:
PFH = A™HxFx2= ____
The blood will be qualified and used for the study if the value of the PFH is less than 2mg/mL.
C. Total blood hemoglobin concentration (C) and diluted blood hemoglobin concentration
(T)
20ul. of whole blood is added to 5mL of cyanmethemoglobin reagent for 5min and then
measurethe absorbance of the selution at 540 nm. Total blood hemoglobin concentration (C) is

calculated as follow:

C=A"xFx251= ___

Then the total blood hemoglobin concentration is adjusted to 10mg/mL with PBS (Mg and
Ca™ free). The dilution blood 300uL is added to 4.5mL of reagent and then measure the
absorbance of the solution at 540 nm to remain on the standard curve. This iz a dilution factor of

16 and the diluted blood hemoglobin concentration (T is caleulated as follow:

T=ATxFx16=
SGS Tamwan Lid | e 38, Wi Chryusan T R Maw Taapon Indusinal Park, W K Drad, Now Taipa Oy 24000 Teewan  §(B96-2) 22003000 F@06-2) 22081308
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6.  Preparation of Test Article and Control Article
A. Extract test:
a. Test Article
The test article is extracted by Dulbecco’s Phosphate Buffer Saline (without MgCl, and
CaCl,) with a ratio of 0.2 g /1mL.
b. Control Articles
{i) Blank control: The extract buffer is as blank control
(ii} Positive control: Positive confrol is Buna N rubber extracted by Dulbecco’s
Phosphate Buffer Saline (without MgCl, and CaCl,) with a ratio of & em’/1mL.,
(1) Negative control: Negative control (HDPE) 1s extracted by Dulbecco’s Phosphate
Buffer Saline (without MgCl; and CaCl;) with a ratio of 6 em’/1mL.
e. Procedure of preparation:
(i}  All of the controls have the same configuration as the test article which is extracted at
50£2°C for 7242 hr with constant agitation at 150 rpm.
B. Direct contact:
a. Test Article
Weigh three 1.4 g test article pieces and then transfer each into individual tubes. Place 7.0
mL of no Mg** and Ca™ PBS into each tube with a ratio of 0.2g/mL.
b. Control Articles
(i) Blank control: Place 7.0 mL of no Mg™ and Ca™ into each of three tubes to serve as
the blank.
(ii) Positive control: Weigh three 1.4 g Buna N rubber pieces and then transfer each into
individual tubes. Place 7.0 mL of no Mg”* and Ca’* PBS into each tube with a ratio of
0.2g/mL.

(iii) N-.gatwe comml "Ma]%h three 1.4 ¢ HDPE pieces and then transfer each into
SGS Tamwan Lid Rd, Nwiapmlm:s:lnaPa"r Wi bs D, iw Taipin Gy 24000, Taewan & (P95-2) 22003000 9662 22981300
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individual tubes. Place 7.0 mL of no Mg** and Ca™ PBS into each tube with a ratio of
0.2g/mL.
C. Hemolysis test
a.Each 1 mL of diluted blood is added into 7 mL of the resultant extractions / above
tube and incubated at least 3 hr = 10min at 371°C
b. Treatments of the diluted blood with the extracts/the test articles and controls are
performed in triplicates.
¢ Invert each tube gently every 30 min during incubation and transfer the fluid to
another tube and centrifuge at 800 g for 15 min after 3 hr incubation.
d. 1mL supernatant is added to the same volume of cvanmethemoglobin reagent and
measure the absorbance of the solution at 540nm,
7. Calculation method
A. The hemoglobin concentration of test article (5) and the hemoglobin concentration of blank (B)

are calculated as follow:
Test article (S) = A%Fx2=
Blank (B) = A®xFx=2 =

B. The estimate percentage of hemolysis is calculated as follow:

Concentration of hemoglobin released in supernatantx] (0%

% hemolysis =
Tetal hemeglobin concentration

C. The percentage of hemolysis corrected for the blank is calculated as follow:

AS— AR %1 00%
BElank corrected % hemolysis = ¢ ) - =

(AT— AP) =
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8. Quality Criteria

A_ The blood is stored at 432°C and used within 48hrs.
B. Equal quantities of blood from each rabbit should be pooled.
C. The percentage of corrected hemolysis for positive control should be more than 5%

D. The percentage of corrected hemolysis for negative control should be less than 2%

|NnEﬁ.ﬁb%w?‘ﬁd,h&avﬂawlnmm?aﬁsHhKuDa.#ﬁwTap«%m.Twm EEGE) Z23E FEEGR TR
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DATA MANAGEMNT

The qualitative data were scored using “Hemolytic index and hemolytic grade™ (Table 1). The

individual score represents the average of triplicates. Mean score was the average of the qualitative

SC0TCE,
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RESULTS
(1) Extract test:
A. Standard hemoglobin solution

Calibration coefficient (F) = 2.31

B. Determination of plasma free hemoglobin (PFH)
PFH = A™™xF=x2=0.73

C. Total blood hemoglobin concentration (C) and diluted blood hemoglobin concentration (T)
C = A®xF=25] = 208
T=ATxFx135=918

. Hemolysis test of extract (S)
Elank (B) = 0.008
The test article extract (3) = 0.012
Megative control (5) = 0.008

Positive control (3) = 106

E. Estimate percentage of hemolysis:
% hemolysis of the test article = 107
24 hemolysis of negative control = 0.669
% hemolysis of positive control = 92.1

F. Percentage of hemolysis corrected for the blank:
Blank corrected % hemolysis of the test article = 0.400

Blank corrected % hemolysis of negative control = 0.000

Blank corrected % hemolysis of Pesitive control = 92.1

G Table
) ~ Blank corrected % :
Test article S value Yehemolysis : Hemolytic Grade
hemolysis
UBT0737 0012 1.07 0400 MNen-hemolytic
Megative 0.008 0.669 0.000 Non-hemolytic
Positive 1.06 921 921 Hemolytic
SGS Tamwan Lid Py, 38, Wis Cohmuan T i, Miw T Inclustrial Pk, W B Disd, Now Taipn Gy 24000, Taewan | (095-2) 22903000 Fi905-2) 22981300
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(2) Direct contact:

A. Standard hemoglobin solution
Calibration coefficient (F) = 2.31

B. Determination of plasma free hemoglobin (PFH)
PFH = A" ¥xFx2 =073

C. Total blood hemoglobin concentration (C) and diluted blood hemoglobin concentration (T)
C = AxF=251 = 208
T=A"xFx13.5=2.18

D. Hemolysis test of the test article (8)
Blank (B) = 0.017
The test article (3) = 0.002
Megative control (5) = 0.002
Positive control (3) = 1,02

E. Estimate percentage of hemolysis:
% hemolysis of the test article = 0.134

2 hemolysis of negative control = 0.134

% hemolysis of positive control = 89.2

F. Percentage of hemolysis corrected for the blank:
Blank corrected %o hemeolysis of the test article = 0.000
Blank corrected % hemolysis of negative control = 0.000

Blank corrected % hemolysis of Positive control = 89.0

G Table
) ) Blank corrected %4 )
Test article S value %ehemolysis i Hemolytic Grade
hemolysis
UB70737 0.002 0.134 0,000 Non-hemolytic
MNegative 0.002 0.134 0.000 Non-hemolytic
Positive 1.02 802 89.0 Hemolytic
SGS Tamwan Lid Py, 38, Wis Cohuan T i, Miw Tanpas Inclustrial Pk, W K Disd, Now Taipn Gy 24000, Taewan & (095-2) 22003000 Fi905-2) 22981300
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CONCLUSION

The percent hemolysis of the test article “Transducer Protector” extract was 1.07 % in extract test; the
percent hemolysis of the test article was 0.134 % in direct contact test. Base on the hemolytic index, the

“Transducer Protector” was non-hemolytic according to IS0 0993-4 and ASTM F756-08.
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DEVIATIONS AND INVESTIGATIONS

There was no deviation and investigation during the test period of this study:.

PROTOCOL AMENDMENTS
There was no protocol amendment during the test period of this study.
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TABLE

Table 1 - Hemolytic Index and Hemolytic Grade

Blank corrected % hemolysis Hemolytic grade
<2 Men-hemolytic
2-5 Shightly hemolytic
=5 Hemolytic
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