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2.1. 7]7] @ A<

MIP-9 HEEA 7] E(InflammaDry)+= Quidel CorporationAbe] #|3&%S A}
{3ttt A3 ¢17HRecombinant human, rh) MP-9¢] €4 el Biolegend®
oAl el Prh(550502, San Diego, CA, USA). 100 pg/ml rhMMP-9& phosphate
buffered saline(PBS)So.= Aths]Asle] 12.5, 25, 50, 100, 200, 500 Z 1000

ng/mlel 24 rhP-9S TS AEL A



2.2. AY Hx}:

2.2.1, ¥4 ZT2EZ:

AE0] GRFo] MR Aol vAlE 9GS setelr] 918 0, 12.5, 25,
50, 100, 200, 500 2! 1000 ng/ml. 5%=°] rhMMP-9S 107} 20 pl §F0 R 7)Ed]
Ag0ich. 24 AEe] FRE PBSEY 02 rhilP-99] 2% &9 2ul] Alu]s]A]
stol At WSS PholARIS ARste] AE A H (collector) o] MET
Ze]2(fleece)oll 3] LA WS AHE e} HAE FMAES Z2HT
T, whelARYES o8-Skl WMy 300 uLE & Hel FHaskelth. w4 2R
B a9 1o 8oksigic),

|

.



a9 1. B T2EFZI 7|E 4 84

A

Experimental procedures

Assembling
the test

10 or 20 pl
rhMMP-9

Apply to
sampling fleece

/

B

Kit components and designations

absorbent tip result window

Sample
collector

% 93

Apply to
absorbent tip

Replace
protective cap

3 300 pl buffer
solution

Test Line  Control Line

8
)

control zone

Result
window

result zone

F
[

Observation and

photography



2.2.2. 4 AFe| A3t &4
A7 ATl MGRA Aste] n|x= ke ctolr ] 9E) Yo dHu
(SZ61TR, Olympus Corporation, Tokyo, Japan)2S ARg&3le] MIP-9 &S 71E
of A& 4ud F uf 18 FAoR 2087 AFoer Ay FS FIsHY

A Ha A | vk AlRE QY. Al iE-ek dvd el =

73

o=
S5  ZLEA(TESI339 Light meter pro, TES Electronical Electronic

Corporation, Taipei, Taiwan)= =43l w7 ZEE 400 Luxz, dAv]7E9] Fde

65000 Lux= AAAsict.



2.3. AETA R}

2.3.1. F=A 3 Brtd HE @

BAo] A= A= oA HAE gol(EH
ShATh. Ao HZ HAE Fel W
352 Aefskalvt.

M) AP AR FEZ 4

Fo A ¥T37) AEEE



2.4

83k WP-9 A R A 8M—°4 AET AR 4 Sl wEbA
=4 b S kel flell, aE=(500 ng/ml) MMP-9 AES Eeehs
10 pLek A5%(200 ng/ml) MMP-9 %‘%—% FEeh= 20 plE AE HAE 2]l

1804023, 4% ZA<E]; Lot number 1805241, E|AE FMAE 9 Lot number
1804133, M= A=E]; Lot number 1805241, EIAE JHIE)E AlMgato] 69 59
MEHow FHET. 12709 M= vE 40l ARSE 12709
rhiMP-92] o141 7je] 7P EFERE 4L Zlolth. w4e] AFEL 71E
w8 WS ASshe dl DHel7] wiZel MoV, b= vt

A= At

i

[‘-{E e o
2 o &

)

M
o

WO A=(CV, %) = EFHZH(SD) / H+ X 100

2 S
A U WA A 3P g e R eSS ARgSte] ARlsiglont,
G X1 (Lot number 1804023, A= A=E: Lot number 1805241, BIXE JHE)
REAREH AL Z2 61 RHE AT OV S 9bA AdrgEh bk} o] A



2.5. dojg A7 %€ FA:

TAREAE APE AholA FHE HolEE ARgsko] AR I -
WS RS Elaty] fla ZAAS RS ARgarala &l ot Ji EIA
WMsls H71el7] 918 independent t-testE AFE-3te] HlolEE EAsHt
SAREAS SPSS HM 12.0(IBV, Chlcago IL, USA)& AR8sto] =353l
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3.1.1. ImageJol 93t

rhMMP-95 10 pLe] 413
ol A B 50 ng/mLe] FIEAMEE Fge] HIAE FQ

3.1. MP-9 55271 ¥4 %

w7, 10 nLe] AR

o UATH(IH 24).

]

o

o

BE7}A)
0.8529,

oA R

=]

& Bl (s 20).

-02 20 ple] &8o g 7|Ed] A8t 49 25 ng/mLo] FE=AAHE 108

HATH10

o
b 500 ng/mL ©]739]

I} 20594 500 ng/ml. FE

10+

o] HIZE gRle] Wi= die #A4ox HEHATH L

73

%

j
R

Aol A

LN

)=]
=% 9 el (Linear incremental pattern)

O
2050 A R?

I} 2054

ol

r

i

=
[¢)

0.8707, 1% 2D).

Al
=

A ekodtH( 19 2D). 1% 2

o] E9} F= ZH2F 10+, 2032l Aolgh s%9 rhMP-9(10 uL, 20 nLé]
— 10 —



9% 2. A6 o8] HbE FE-Us WE

1o

Sample volume 10 pl

a
°

=+-10min  —-20min

x100
N @
o =)

Density of the test line (AU)  J>
s

12.5 25 50 100 200 500 1000

rhMMP-9 concentration (ng/ml)
a9 2A. 10 pLe] rhMP-9& AF&-3She] 50 ng/ml ©]/d9] skolA & HEE
els HE.

Sample volume 20 pl

50

x100

==10min --20min
40

30

20

10

Density of the test line (AU) w

12.5 25 50 100 200 500 1000

rhMMP-9 concentration (ng/ml)

a9 2B, rhMMP-9 20 mLE AFEEE W, 25 ng/ml FEolA A WMETF

[e} gull

A= 1.

Sample volume 10 pl

x 100
a
S

~10min ~-20min

R2=0.9903

20

Density of the test line (AU) o

100 200 500 1000
rhMMP-9 concentration (ng/ml)

2" 2C. 10 pLe) rhMMP-9& ARESRS W, Ad 8%-whs WA (Linear

dose-response relationship)E X % (continued).

_11_



2% 2D, 20 pLe] rhP-9F AFESISE 500 ng/ml7A] HE &

Sample volume 20 pl
S o
2 8% ~10min  =20min
e R?=0.8707
= 40
= AT e ————
17} o T—— P
% 30 /o R?=0.8529
,
s i
5 20
2 .
= /
2 /
@ 10 i
a 2550 .
i d
0
100 200 1000

500
rhMMP-9 concentration (ng/ml)

[¢]

Holthrl 500 ng/nl ool M= M= Wwrl EalEo] o o] S

A e FEE B

E 25 ng/ml

50 ng/ml 100 ng/mi
Testline -»I I |
Control line _.I [ |——-P—<—"
200 ng/ml 500 ng/mi 1000 ng/mi
Test line -»I I I -
Control line -.l o i I»
10 minutes
25 ng/ml 50 ng/ml 100 ng/mi
Test line _.I I |
Control line [ [ | -
200 ng/mi 500 ng/mi 1000 ng/mi
Testline _.I I — | b
Control line —>i i |
20 minutes

a2 2E. 1083 208 MP-9 W

=]
s

A A3}, 10 pLe] AZelA rhiMP-9¢]

2 o] gz} HAE ghele] oy on|x
E}“,—_‘ O = o= HZEE il = o0 A .
F 25 ng/ml 50 ng/ml 100 ng/ml
Test line _.l I I
Control line —ol I - i
200 ng/ml 500 ng/mi 1000 ng/ml
Testline -.I I»—-. 1 I-— +—t+
Control line -.I—-<- b I - I'_ pr——
10 minutes
25 ng/ml 50 ng/ml 100 ng/ml
Test line _.l I I
Controtne — | [ [
200 ng/mi 500 ng/ml 1000 ng/ml
Testline — 11 | B
Control e — | =] [ I'-—'—— 1
20 minutes

1023} 20520l MMP-9 "+
02 s fze HAE gele] 9w ojn)A.

A Ay}t 20 uLe] AZol A rhMMP-9¢]



3.2. AES) Fo| Azt Aho] HE WP-9 NE L] W]
e 9%

AES] Sl FAbe] AlRE Aol mE Wi "] v G 49
871 918 10 pLelA 200 ng/mL rhMMP-97 20 pLel A 100 ng/mL rhMMP-9
o 7 7 i AY AaE vadt. olx wde o] rhib-97F A

=AYy A& en AEe] Gt ztol7k AT FAT F
Ao AEEUAN, S e D= A gl Adel wel Folgk 2
FE Uelen AlE &% 55 4RV mEA Sk w2 e
Btk 200 ng/mL(10 pl) M&Es A8 A= 2027H4] W= des ¢

ukslA Z7beby okgk wi=Z2 HoFquh(r™ 3A). YA 100 ng/mL(20 p
L) A& Ayl 2050 ¢ =& = eSS HoFEa, 28 IR =
Ao g Myl BREEJ (Y 30). HI, ARk tiEk = Wro] 1w
I 20874 o] Hak HEiA= A

(1% 3B & 3D).
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a9 3. MMP-9 W

rhMMP-9 200 ng/ml, 10 pl

|

10

1

Testline mep- |

Control line == I

12 13 14 15 16 17 18 19 20 (min)

1

-

Test line mmp- |

Control line —>|

>

rhMMP-9 200 ng/ml, 10 ul
Time elapse (minutes)

13 6567 91113151719

& s w e
004 X
0 (Nv) aul 158} 3y Jo Aysuaq

~
No

rhMMP-9 200ng/ml, 10uL A%

oFAF(cont inued) .

12 3B.

_14_



C

rhMMP-9 100 ng/ml, 20 pl
—_—

Test line e |

Control ling s |

(min)

Testline e |

Control line —>|

1 2 3 4 5 6 7 8 9 10
R
N B
11 12 13 14 15 16 17 18 19 20
R |
et g7o] HLHAAW AZ <] ol
o (e}
o] o H& FHE Eel
D rhMMP-9 100 ng/ml, 20 pl
3 930
)
<2
o X25
£
= 20
3
- 15
2
s 10
o
2 5
(2]
& 0
o 1 35 7 91113151719
>
Time elapse (minutes)
AlZke] W2 M=

19 3D. rhMMP-9 100ng/ml, 20 pulL AdEe

9k} (continued) .

_15_



10 min

p=0.026

p=0.042

ns

(] © < N (=]

0001 x

(Nv) auil 1s8) 8y} Jo Aysueq

i + SDE 3EA].

E

RE—
= 3
— A

ol
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3.3. &9 o] W= FXxo HX= P

guje] ¢fol W= dre] wXE S Hrketr] $s 100 ple
rhMMP-9 50 ng/mL®} 10 pLe] rhMMP-9 100 ng/mLE AM&3ke] wlaL 2

=

3
ARG, 247re] AP 10 ule] PRSE AT AU Frhe o

o= AFela Ay AE AWEe 10 nlef PBSE F7bshA @i
ng/mL % 100 ng/mLe] MMP-9& A}-&3F AgoA IS ZAifel njug). A

2 e

I~

ljr,g

3T

= F9H 10 pLe PBSE F7FsFH rhMMP-9 50 2 100 ng/mLE 3-3%
= 10 pL AZe] W= A7) S7FCH( 29 4A & 4B).

off
-/

_17_



R4 MMP-9 R A o] ) o) EA.

A add PBS 10 pl
Time elapse rhMMP-9 50 ng/ml, 10 pl rhMMP-9 50 ng/ml, 10 pl
Tosti | |
10 minute -~
I ontrol I I
L |
20 minute . | |
add PBS 10 pl
rhMMP-9 100 ng/ml, 10 pl rhMMP-9 100 ng/ml, 10 pl
restine — | |
10 minute -~
I ol _.l - | P—
I |
20 minute - I

Controline ..I —

1Y 4A. PBS F7F el whE MMP-9 WA 9] AJZFA gade] Aol
B

p=0.026
p=0.049 O010min
B 20min

x 100
2]
=)

40 p=0.022

30 | p=0041

20

10 h[
. 0

g% 4B AEY E8 20l 10 L] A1TE(50 E 100 ng/mLe] rhMMP-9) <

& X% 5 10 uL9] PBSE Z7}. F7}¥ PBSE rhMMP-9¢] ul
5 50 & 100 ng/mL S7HAIF (n=3). dHlolH+= H+ +
SDE FAH AL paired t-testE AFE3le] H7}.

Density of the test line (AU)
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Day 1 Day 2 Day 3 Day 4 Day 5 Day 6

Testline — I
Control line == | 4 J — J

rhMMP-9 500 ng/ml, 10 pl, 10 minutes

4

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6

Testline-.l i <'F -
Control line == I +

rhMMP-9 500 ng/ml, 10 pl, 20 minutes

i
=

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6

Testline — I
Control line == I - s ) s

rhMMP-9 200 ng/ml, 20 pl, 10 minutes

E

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6

Test line — I

Control line == I

% BA. AR TE AL =9} 8210 plL, 500 ng/mL rhMMP-9; 20 L,
200 ng/mL rhMMP-9 )Oﬂ/ﬂ inter-assay? AYUEE H7lE= o) ALE
=& MP-9 WAl AlZHE 9.

mlu

B 10 minutes 20 minutes

Test line == I
Control line == I i

rhMMP-9 500 ng/ml, 10 pl
10 minutes 20 minutes

Test line = I

Control line == I B

rhMMP-9 200 ng/ml, 20 pl

1% 5B. A E TthE - =9 8%(10 pL, 500 ng/mL rhMMP-9; 20 uL,
200 ng/mL rhMMP-9)°ll 4] intra—assayd] AUEE Hrlsl= o AR
S MP-9 W2 o) A17H4 2.

o
i

_20_



HE oE AE s

coefficient of variation

ol A

inter-assay%f

intra-assay
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Experimental Evaluation of Tear Matrix Metalloproteinase 9

Point-of-care Test

Kim, Ha Rim

Department of Ophthalmology
Graduate School

Keimyung University

(Supervised by Professor Jun, Jong Hwa)

(Abstract)

This experiment, using by a commercially available tear MMP-9
in-situ immunoassay, validated the tear matrix metalloproteinase 9
(MMP-9) point-of-care test and elucidate the characteristics of assay
that could affect the results of its interpretation 7/n vitro. To
elucidate the effect of sample volume, 10 and 20 pL of recombinant
human (rh) MMP-9 diluents at concentrations of 0, 12.5, 25, 50, 100,
200, 500, and 1000 ng/mL were applied. Test line of result window was
photographed with a stereomicroscope mounted camera at every minute
for 20 minutes and each image was analyzed by ImageJ densitometry.
After applying 10 pL of test sample, all positive result of test
lines were identified at 50 ng/mL concentration after 10 and 20

minutes. With 20 pL of sample volume, all test line were identified
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a concentration of 25 ng/mL by Image] after 20 minutes. With 10 ulL
of sample volume, densitometry results of bands showed linear
dose-response pattern. By 20 pL sample, bands showed linear pattern
increment until 500 ng/mL, but fully saturated after 500 ng/mL. MMP-9
in-situ immunoassay showed sample volume dependency on detecting same
concentration of rhMMP-9. To interpret the result of MMP-9 in-situ

immunoassay properly, tear volume must be regarded.
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