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< SUMMARY >

| AEWE | D-02

O Analysis of mycotoxin species and research trends.

- Classification of mycotoxins in foods such as aflatoxin, which is known as a
representative mycotoxin, and Ochratoxin, Deoxynivalenol, Fumonisins, and
Citrinin.

- Identify characteristics and research directions for each mycotoxin through
paper or patent search.

O Select target range for mycotoxin detection.

- Currently, the focus is on the detection of mycotoxins in agricultural products
and livestock feeds, which are a problem in most import and distribution
processes.

- The research project goal of this project is to produce kits that can detect
mycotoxins in food.

- Through this planning research project and analysis through a consulting
firm, we plan to clearly identify targets for detecting mycotoxins in food.

O Trend analysis of each mycotoxin detection method.
- Since mycotoxins can easily found under a various environmental conditions,

Purpose& the needs for rapid detection technology that can detect and manage toxins
Contents quickly are increasing.

- Currently, mycotoxins are detected by TLC and HPLC methods, but these
detection methods require complicated sample extraction and analysis
processes.

- Therefore, there is a need of commercialization of quick and simple toxin
detection technology recently.

O Technology evaluation through consulting firm.

- Review of the originality, coreity, originality, core innovation, technical
importance of recent R&D technologies.

- Investigation of similar or commercialized technologies in terms of applied
technology.

- Planning the commercialization in detail based on the understanding and
interpretation of technologies from a business perspective.

- Expert evaluation of the business strategy by predicting the market
attractiveness of the business model.

- Developed the commercialization strategy of demand-oriented technology
based on technology and market analysis.

O Analyzes of papers and patents by subdividing them into aflatoxin,
ochratoxin, deoxynivalenol, zearalenone, and fumonisin in order to understand
the trend of mycotoxins research

- Since 2000, the number of fungal toxin-related articles has been steadily
increasing

- The patent application trend confirmed that aflatoxin and zearalenone have a
high share

Result - Analysis of the patent application status of mycotoxin and ocratoxin
esults

confirmed that patent application from Korea is significantly lower than that
from China, USA and Japan
- Based on the results of the data analysis, studies on various fungal toxins
including aflatoxin and ochratoxin are actively conducted outside the country,
but studies on mycotoxins in Korea have not been conducted yet
- The data analyzed through this project can be used as an important basic
data to select the targets of mycotoxins for follow-up tasks
O C(Classification and characterization of mycotoxin representative substances and
systematic identification of contamination status
- Monitoring systems of contaminants containing mycotoxins are well organized
in foreign countries




- In Korea, the monitoring has been carried out mainly on aflatoxins which are
toxic and cancer—causing, and other fungal toxins have been carried out on
some raw materials and grains

- We investigated and analyzed representative fungal toxin characteristics and
contamination status, and identified fungal toxin contamination targets

O Analysis of recent fungal toxin detection method

- At present, most of mycotoxins are purified by using immunoaffinity column
and quantified by HPLC

- This detection method requires complex sample extraction and analysis
process and can not be extracted in the field

- Recently, a method of analyzing through enzyme immunoassay using a
specific antibody has been carried out, but there is a disadvantage that it is
difficult to develop the antibody and most of it is imported from foreign
countries and is expensive

- Based on the data from this trend analysis, we derived the necessity of the
development of the field extraction standard solution to be applied to this
project and the fungi toxin detection kit that incorporates nucleic acid-based
artificial antibody and nano/microparticle-applied paper element technology

O Detailed planning of technology value through consulting company

- Molecular diagnostics based on nucleic acid-based artificial antibodies are in
increasing demand in Korea, Australia and Japan

- It is possible to replace foreign products by securing domestic source
technology

- Analysis on competitiveness of the development of mycotoxin detection kit
was performed based on the diagnostic test market

- The technical value evaluation was conducted by analyzing the patents
related to the product development by conducting the task through
professional consulting. The economic useful life of the technology is 8 years,
the cash flow estimation period is 11 years, and the final technology value is
8,019,083,559 won

O The present status of mycotoxin contamination and research trends can be
used to establish a clear target for the development of a mycotoxin detection
kit and future studies

O The technical value evaluation of the technologies related to this project
which is conducted by consulting firm will be used to develop a
commercialization strategy of demand-oriented technology to commercialize
successfully

O The artificial antibody development technology secured through this project
can be used not only for mycotoxins but also for the detection of trace
amounts of toxins, viruses and microorganisms that cause agricultural or
livestock diseases

Expected O Expected effects
Contribution - Food safety aspects
- Establish inspection standards for fungal contamination management and
product management of imported agricultural and livestock products
- Provide convenience in the management of raw materials and products of
agricultural and fishery processing food manufacturing company
- Industrial aspects
- Securing fundamental technologies and entering overseas markets
- Import substitution effect
- Social aspects
- Formulation of mycotoxin detection kit market
- Various application and application of R & D technology
Keywords Mycotoxin Food Detection Artificial antibody Lateral flow device
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Aflatoxin By

Aflatoxins

Ochratoxin A

DON

Ninaleonol

2002

2004

2006

2010

2011

2006

2007
2008

2009

2010

05-08

07-08

2009

2010

2009

24-224

0-46.7

25-100

15-100

2, 13
(infant
formula)

90(only
raisins)

10-96

17-67

7.1-40.9
(positive)

0.5-2.3
0.58-10.67
0.17-69.28
(red pepper
powder)

0.25-1.8

0.02-0.15

0.0025-2.97

0.01-0.039
0.003-0.01

0.01-0.03

0.97

1-128

0.8-103.2

1.8-123.8

0.8-23.5

4.3-106.6

rice, barley, corn, cereal, soybean paste, pepper
sauce

nuts, peanut butter, cereals and cereal flour,
popcorn, sweet corn, soybean paste, kochujang,
red pepper powder

peanut(raw, roasted), pistachio, peanut butter,
mixed nit(seasoned), walnut

cereals, and cereal products, nuts, nut products,
sauce, spices and spice products, beans and bean
products, baby foods, dried fruits

cereals, beans, nuts, dried fruits, red pepper
powder, peanut butter

oils, infant formulas

cereals, cereal products, beans, fermented sauce,
fruit juice, fermented alcohols(cereals, fruits), nuts,
seeds, coffee, spices, pork, ham

wine, beer, fruit fermented alcoholic beverages,
makgeolli

coffee, fruit products

dry noodle, instant noodle, bread,
snack(corn-base), biscuit(wheat-base), breakfast
cereals

cereals, cereal products, beans, fermented sauce,
fruit juice, fermented alcohols(cereals, fruits), nuts,
seeds, coffee, spices, pork, ham

barley, beer, biscuit, bread, buckwheat, breakfast
cereals, sweet corn, dried corn, glutinous rice,
glutinous brown rice, malt, mixed grains, polished
rice, popcorn, rye, brown rice, wheat, wheat flour
breakfast cereals, dried corn, sweet corn, barley,
beer, biscuit, bread, wheat, wheat flour, glutinous
rice, mixed grains, polished rice, brown rice

rice, glutinous rice, brown rice, dried corn,
breakfast cereals, barley, wheat, wheat flour,
mixed grains

dry noodle, instant noodle, infant formula, bread,
snack(corn-base), biscuit(wheat-base), breakfast
cereals

rice, glutinous rice, brown rice, dried corn, break
cereals, barley, wheat, wheat flour, mixed grains

_11_



2007 7.28-97.68  cereals, beans, nuts, oilseeds
2008 5.38-53.76 cerealiils, E.rain_ flour, noodles, breads, rice cakes,
Zearalenone snacks, biscuit, tea
dry noodle, instant noodle, infant formula, bread,
2009 0.1-0.7 snack(corn-base), biscuit(wheat-base), breakfast
cereals
apple and fruit paste, apple and fruit juice, fruit
Patulin 2009 0.12-0.64 and vegetable juice, mixed fruit juice, mixed fruit
for baby and children
Fug; Tlg:m 2007 nd-111.4 cereals, cereal products(puffed corn)
rice, glutinous rice, brown rice, corn dry,
2009 67-100 22.2-37.2 breakfast cereals, barley, wheat, wheat flour,
T-2 mixed grains
2011 6.7-26.7 35.9-43] tea corn rice, barley, black bean, wheat/wheat
powder
rice, glutinous rice, brown rice, corn dry,
2009 28-77 6.3-22.2 breakfast cereals, barley, wheat, wheat flour,
HT-2 mixed grains
2011 6.7-66.7 91.1-442.7 tea, corn, rice, barley, black bean, wheat/wheat
powder
E LS A 2gHE Fa oS
O HEAURES] A, T 040 CG-MSE olfatel ARE 4o welg §aolA
A Aot o)
O A= A FoE BeldA 287 ug/keg 22 HAEH Aldl7 RuEAS
0 9aAENY A% HF IR FFH 5L BYOR RUHI A3k, 4ERAFL 1ol
QIABEA FAT AAW vk Yort, FFHEEL PPOR F LGH 2L REE A

O 20117k 9] e FFolmh QHE e AL (H2)ol ot¥, w5, &, v+ T2
Folmas X ed=Hde RUHYS AAHor HAAsa A=

O nZe odEA wUHY A AAA T FAd S 95 AR} =4
A el RUE oihg A A%

O d¥2 F3ol5ae A FAe 7 Ao wel 5d G492 HJHES AAskL U+

China 2003 90-100 0.74-623  [naize. whole grain rice,
rown rice
peanuts, pistachio, almonds,
Czech 00-04  0-17 04-246  cereals, malt, cereal

porridges, wheat flour, dried
milk, baby food

. Argentina 03-04 14-17 2-3.2 maize
Aflatoxins Mexico 06-07 28 20.3 maize tortillas
red papres, pistachio,
Turkey 2007 12.5-85.7 4.7-285 sorghum, wheat, maize,

barley, rice

Morocco 07-08  17-100 0.07-523  Wheat flour, corn, pepper,
cumin, ginger, red paprika

Pakistan 2009 0-70 2.1-6.45 dried apricot, dates, dried
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Ochratoxin A

DON

Belgium

Canada

Cote d'Ivoire
Croatia
Czech

France

Greece

Germany

Italy

Lebanon

Morocco

Netherlands

Portugal

Spain

Sweden

Turkey

Uruguay

Canada

Czech

UK
Argentina
Belgium

2002
03-04

2007

99-01
2006
2002
00-04

2002

2005
2009

2004
2008

2011

2009

01,
05-06

2005

2007

2010
2005

2006

2007
2011

2001

2009

96-02

99-01

00-04
02-05
03-04
03-04

77.5(convention
al),
100(organic)

10.3-63

38.8
6.7-16.7

0-60(rye)

117-100

19-72.3
26-100
3.4-724

10-34.5

51-61
9-12
67-80
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32-33

25, 182

0.011-0.182

0.01-0.38
0.16-0.92
1.47
0.4-0.7

0.075-1.12

0.03-0.69
0.18

>LOQ-0.5
0.28-1.29

0.15-0.2

0-0.55

0.33-4.15

0.033-4.1
0.212
(Maximum
)

0.19-0.49
0-0.6

1-27.3

0.62
2.07-2.17

0.03-2.8

0.02-0.75

1.4-144
294-6349
1.4-110

100-264.9

16-28
1185
4-6

figs, dried mulberries, raisins,
apricot kernels, almonds,
walnut, peanut, pistachio,
pine nuts

beer

breakfast cereals

cereals, peanuts

maize

cereals, malt, flour
cereals, raisins, fruit, pork,
poultry, fruit juices, wine,
coffee

total diet study

breakfast cereals

infant food, oat flakes,
wheat, barley, buckwheat,
rye, other processed cereal
products

wines

cocoa powder, chocolate bar,
chocolate candies, easter egg

beans, breads, corn flake,
nuts, pizza, steamed rice

wheat grain, barley, corn,
bread, rice, raisins, pistachio,
figs, peanut, wine, beer, fruit
juices

total diet study

baby food

breads(wheat, corn-base)
wine
rice and rice

products(conventional,
organic)

breads(conventional, organic)
coffee brand, ground coffee
wheat, oat, rye, beans, pork,
coffee, blood products, milk,
rice, vine fruit, wine, beer
breakfast cereals, baby food,
beer

red papres, pistachio,
sorghum, wheat, maize,
barley, rice

barley

breakfast cereals(corn, oat,
rice, wheat, multi,
buckwheat-based)

barley, other cereals, cereal
porridges, malt, flour

barley
maize
beer(conventional, organic)




3ADON

15ADON

Nivalenol

Zearalenone

Turkey

Germany

Spain

Nigeria

Serbia

China

USA

Italy

Germany
Nigeria

China

Germany

UK
Nigeria

China

Canada

Germany
UK
Spain

Nigeria
Italy
Canada

Germany

03-04
00-01

2004

04-05

2005

2005
04-07

2004

2005

06-07

07-08

08-09

00-01
2005
06-07

00-01

02-05
2005

06-07

99-01

00-01
02-05
2005
2005

99-02
00-01

2004

04-05

0
71-100

0-100

64.79
(corn oil)

0-37

40-80

19-40

4.4-6.7
25.2-50

7.7-50
9.1-50

33.3-82.6

44.4-90
37
9.1-100
2-46
3.3-5.6
0-11.1

0-100
0-1

11.1-33.3

2.8(multi-grain
based)

20-100
20-33
0-11

0-19.4
7-379

24-100

0-30

0-529
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24-1626

<LOQ-138

48

10-60

51.2-91.3
(positive)

445-62.5
(median)

150-229
58-1235

110-1235
100-447

620-2790

13-63
150
137-1330
11-66
11-34
710-770

11-496
<10

80-570

1.7

33-1312

<10

B55.7-67.8
(median)

7-712
0.2-4.6

15-369

<LOQ-1

24-505

beer

wheat, oats, corn, corn
products, corn plants

infant food, oat flakes,
wheat, barley, buckwheat,
rye, barley, other processed
cereal products

soybean oil, sunflower oil,
corn germ oil

cocoa beans, cocoa bean
shells, cocoa nibs, cocoa
liquor, cocoa powder,
cocoa-based products

corn flakes, tinned sweet
corn, frozen corn, baked corn
snack, fried corn snack

breakfast cereals, baked corn
snacks, fried corn snacks

bins

maize, wheat

maize, wheat, soybean,
sunflower-storage, 1yr

maize, wheat, soybean,
sunflower, barley-field

noodles, biscuits, bread,
cakes, wheat-based foodstuff

cereal-based baby
food(barley, mixed,
oat-based)

breakfast cereals
maize

wheat, oats, corn, corn
product, corn plants

bins

noodles, biscuits, bread,
cakes, wheat-based foodstuff
wheat, oats, corn, corn
product, corn plants

barley

bins

noodles, biscuits, bread,
cakes, wheat-based foodstuff

breakfast cereals(corn, oat,
rice, wheat, multi,
buckwheat-based)

wheat, oats, corn, corn
product, corn plants

barley

breakfast cereals, baked corn
snacks, fried corn snacks

bins
maize
breakfast cereals

wheat, oats, corn, product,
corn plants

infant food, oat flakes,
wheat, barley, buckwheat,
rye, other processed cereal
products

soybean oil, sunflower oil,
corn germ oil




UK 02-05 1-6 <3(LOQ) barley
Argentina 03-04 9-14 nd-230.8 maize
Austria 04-05 160-230 unprocessed cereals
08-09 25 40 breakfast cereals
Italy 16.1/63.6 31/711 maize
3.2/9,1 8/20
red papres, pistachio,
Turkey 0-34.7 4.1-109 sorghum, wheat, maize,
barley, rice
20-60 37.3-149.2  cornflakes, tinned sweet corn,
Spain frozen corn, baked corn
40-100 11.1-114.1 snack, fried corn snack
cornflakes, tinned sweet corn,
Zearalenol spain 0-40 42.1-53.5 frozen corn, baked corn
snack, fried corn snack
3.2/36.4 93/228
a-Zearalenol 0/0 -
o Zearalonol aly 9.7/455 0/14 maize
caraieno 6.5/0 -
. B B baby fruit food, fruit
Czech 00-04 1-14.3 10-27.6 foodstuffs, fruit drink
Sweden 2001 1-2.2 fruit soups, juice, pear/peach,
apple
Patulin pelatum o norsa zi%}?oiicgé\f;(ri:;es soft
France 2005 15-20.5 drink, fruits, cake ’
Ttaly 2005 021-11.27  [ruit juice, apple, apple
vinegar
Spain 2007 1.5-50.9 apple, apple products
I 2 QoA By AEE FFolmas od A%
3. #BolHa ATEY
O BHoIELY ATEF ek o) 2AUYS obFAEN, AT, S L s/
Yt =, A=, FREYUN 542 ARgsda, U] =% 9 53 344 (£ 3)2 F
= o

Thomso  Science Pub
Thomson Direct Med NDSL
(aflatoxinorAspergillus) and
(reduc” or eliminat® or 1012
Aflatoxin decontaminat” or manage” or (1’719) 1,852 24,562 1,975 1,043
counteract” or remov® or ’
destroy) and treatment
(deoxinivalenolorFusarium)
and (reduc” or eliminat® or 234
Deoxynivalenol decontaminat” or manage” or (432) 961 8,720 520 479
counteract” or remov® or
destroy) and treatment
(fumonisinorFusarium) and
(reduc” or eliminat® or 953
Fumonisin decontaminat” or manage” or (460) 1,167 277 373 517
counteract” or remov* or
destroy) and treatment
(OchratoxinorAspergillusorPen 1.092
Ochratoxin icillium) and (reduc” or (1’833) 2,096 25,280 1,940 1,164
eliminat” or decontaminat” or ’
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manage” or counteract” or
remov” or destroy) and

treatment
(PatulinorPenicillium) and
(reduc” or eliminat® or 316
Patulin decontaminat” or manage” or 554) 587 8,980 329 335

counteract” or remov” or
destroy) and treatment
(T-2 or HT-2 orFusarium)
and (reduc” or eliminat” or 749
T-2, HT-2 decontaminat” or manage” or (1.158) 1,793 1,894 1,606 12
counteract” or remov”® or )
destroy) and treatment

(zearalenoneorFusarium) and
(reduc” or eliminat® or 260
Zearalenone decontaminat” or manage” or (471) 1,004 11,344 722 670
counteract” or remov"* or
destroy) and treatment

(nivalenolorFusarium) and
(reduc” or eliminat” or 240
Nivalenol decontaminat™ or manage” or (443) 964 8,499 481 463
counteract” or remov”® or
destroy) and treatment
(Alternari® or altertoxin or
tenuazonic or altenuene or
ATX) and (reduc” or 196
Alternaria toxin  eliminat” or decontaminat® or (923) 295 10,203 306 245
manage” or counteract” or
remov” or destroy) and
treatment
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== Deoxynivalenol w Fumonisin m= Ochratoxin
wew Nivalenol

mmT-2, HT-2

e Aflatoxin

Zeralenone

= Patulin

—-—dEg U (FFHAH)
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250

200
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= Aflatoxin = Deoxynivalenol = Fumonisin

® Ochratoxin ® Patulin = T-2, HT-2
Zeralenone © Nivalenol Alternaria
g o R-rabs
35,10% Aflatoxin 70
Deoxynivalenol 21
Fumonisin 38
Ochratoxin 32
Patulin 7
T-2, HT-2 37
Zeralenone 98
§ Nivalenol 24
/ A (e 362
HEY A+ (FFHAH) 231

aemaria N B
Nivatenol N
Zearalencne I 4w

T-2, HT-2 -—J- 1%y

. .
Patulin ._lj 3:
Ochratoxin [ | .
—— s

Fumonisin I N i
Deoxynivalenol _@_ |~
Afiatoxin - [ I S

0 20 a0 60 80 100 120

A

A A

o

M

e o)

iyl
i

s =49 4

oft

5 =9 @& GF Dol 9sd, d=e] 53 Bt T, v, d
()

Aflatoxin 33 2 1 7 10 0 7 10 70

Deoxynivalenol 1 3 0 1 1 0 10 5 21

_18_



38
32
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16

Fumonisin

16

Ochratoxin

Patulin
T-2, HT-2
Zearalenone

37
98
24
35

21

20

30
11
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26

Nivalenol
Alternaria toxin

19

31 1 27 17 1 117 60 362
(20) (1) (13) (12) 1) (51) (34) (229)
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SIS E 0/47 =dE
2] 0/40 E4E
4 3/20 05-1

\H__Xo]— 2/20 05_1 3 Park et al., 2004
aF 2/20 05-1
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7k 0/35 215 Park et al., 2005
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- FERYAS d A g &y Al ofste] TheEEeiEn, 1 Ay FRUAIS FA
g %48 A aminopentol (hydrolyzed fumonisin; HFB)®2 %7} Wale] 7]E9] &
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- AEs fdele el 2EE FAEHL on, Fo HuWHEAS S, HAY HeEFe
A0 =d o] B

- 19043 v =M Fusarium moniliforme®] Q¥ SFFE: WHE 7h=o] A3 4 F
= HAAs dozva By ol 1997d7x] Be FEAFHANA WA JAAw
50| YEE
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o2
[ﬁ
ot

- T 55 A, AA 459 57%7F LdHR ey, Hit e FdHY Ha o
Z+7}y 7900 ppb, 17390 ppb® YEME

- UE S Ae AA SE 100%7F cdEder, di edH®y Hu odw
o] z+7} 196.5 ppb, 1928.7 ppb= YERS

- AR S5 A, A 559 AR 235 e S

Bl B2 Bl
- 14/47 3/47 1.94 1.24
(29.8%) (6.4%) +1.71 +0.37
0/43 1/43
el (02) (0%) 0 6.06 .
Kim et al., 2013
S 1/84 1/84

7 8. ZY FRUYA(BI&B2) 24 #A3F A AT}
(KOREAN J. FOOD SCL TECHNOL. 2013, 45, 1, 111-119)
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Az FA%
Jobg xAA, 437

428
W (A 5. 20-14. W)
Az, by Adel A4 2

AT (A 5.1 A, wE 2 A §F
ST7beE (A 5. 29-11. HEE

§ A, dfrobd 2 A4, Je G fobd
FAE @)

O O =
T TT T

05 o3k (M1 31d)

2. L ATEA
O 2&9] T/ wet o
O 53], 9ols AEd

oM w2 HE dEA=

E 9. T opEerEal 71EA

&3k, 05 - 20 pg/kg °l3h<

742 3]3_;2]
1105 ug/kg ©l38h)
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7HEA (% 10)

aH 9 1 U bR E 5
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O EAYE T FAHAZ Fx27F Wk gehA SR 8, b ERelA o v
= 31821 pg/kg °lshs 744

5. "S- AUd E/Udd s

_25_



T TN T R
FE MR . X FW
A SN o T
e W AR T E
N 1TPI = K — O..ﬁ —_ -
| e S = < M _ 0 0 =
ﬂ__%ﬂml,__b,__bq & ‘I,.__ﬂAqu ﬁ?%ﬂt
R CHECHEE RS To o ) <7 Tm o TN =
CHICHECECy ~ « 28 E . oF o wr s -
M A e F P T I~
T xS Ely
oo ﬂ x B N
N o= n PR b of Rp R
..ﬂm.\_ = i B ‘A_l 1FL m 1
o~ ) w H __/ — oy o w K
T 3 ~ e 2y RET ML R Vg
Mm o g NR =H ,W ! ﬂuﬁ V ol ~ Ho 5% o
—~ L ~ 2
B M2 - 53 N Xoog™® e TR B,
A NN oy = A S o iy B K =
e x "% ™ e = o ey ° = ~n ol
el N o I M : Gl ~. ey — Mo o ) o K R
W ~ 9 - 8° I C | < Gl m 'H
< S A < = 4T W N
o % e 4 ~ il = "= o % iy E
Bl o 2 AF - ® ) W W 2 4
Heo o] B — or =T G o o G w a. N
Ho | ok o - ) = ¥ M,_ 1Ho o o oy = = & Hr =
—_ T il [ilg .
L T ox v __M o ol R g TER s A
zm H—mu 5 1Z_ﬁ| mm o Hr T ool d|o HoX _Mw CE =T Do ®
s Pl 5T TR & BP o ER T ]
I © o " ald " O o WX = oYX
ey ) s iy Q] . ~
wE do 5 D = % o T W ) o5 P
XV o w HOl Ot - Xy - ﬁn_ ‘a ‘Bl E._O O_E 1:1_ Otl ﬂll _&.E m Ot »A_l
- X 3K w o < O o Loy <A
T3 A = W Lo Rk T o K w
e g w T wo ¥ N - d = W L < B o0
NPt X T "o TwTH L g 5
IR T b R AT g R T g ok =TT
W F o @RS o g — o W XX NECINE
X < Hp =R AR X o Wy o .
S EXEa R G P T 4 O
X . = el —r O,._ :.__; — E_v T _._.rv
G AR ~ do = BZ = o S S 1) O = BT = =
LAt N I N oYt T LFS
™ = Lok w g o GG T A
{4 A N il KA T HRE RN o
A = mwoqm Mw B T > — o o o o O
o o orof | O O N <t

g

Z /A7 o

[e)

A

_26_



A

o)
Hio

bl 9]

AgAT £ S

ol &

o

ol

=
=

Thin

-
—

=
7Fq o2 HPLC

A

layer chromatography (TLC)H ¥} High performance liquid chromatograpy(HPLC)®, Liquid

=
T

o]
3

&

chromatography-mass spectrometry (LC/MS)%5°] A

YO

¢+ =
e BK
ﬁ__ BK
T
ofp

x
o

xR
B ol

1
A (aptamer) 7]

1 x‘ﬂ
&)

g
3L
ol

=
-
1

o}
=
=5
=

(3]
Sa

599

=

ok

I 2018 °F 646.5

I

=

¢}

o

=

A
2013 °F 419 €= 20184

it

L

2

-

3]
oa

o

o A 2018w 230

3

-
fins

=, A A A

H}

4

S
LA

o=

al

A

5)

3
TehA 2 2012+ 456.89) 28] JrElA 7.2% /3%

A
fa

2. Al
W AR SEA S 20131 1389
O AlA A<

i

=3
=1

[<3]
=ai

90.7

-

R

Fel 2018 0]

I

e

=

=

At 12.6%

2 A Aow odE™ Roche Diagnostics7} 25.2%% A 7}

hy2

1 AA BT AFLS 20124 509 dejoA o

°

o =

ojn
0

™

o

o

]
oF
ot
o|J
HH

Fal glom A A9l

°©

oAA Fo7F 57t

_27_



FolEh BAT AE] B TS B4 Ash, AAAA FAES ol §F FFIEE 4
Ay

+
= 71E st @ 587k S48k, 2 iwA Sels vy 2s (R 14)

obE k=4l Blol et 23t Sold Bl Wshgdo] e 1) 22 AL A SE B
1 %E—E% gA R o5 T o} FEt5EA Bl AEFS KR/10-2009-0047325 il%;gﬁaﬁg;;@% o
o5 Bl 458 EARY 2 o T N
2 Z{%f}% NPl Ges ﬂgg °IE ERT KR/10-2012-0100703 BENEH
B sk
3 e FFolsae] MEV|HE vlo] QL RYE Y WY KR/10-2014-0050978 ;\Eg%;g}
FFoIEh 4ES A8 WA £HE L o] B o §F A o) 3
4 HECLRE HEE AT 28 RS ol KR/10-2015-0159316 R,
EXnE= S = St = 2
S Z;;%ﬁﬁ%;;ﬁﬁi sEhRs e AS® kps016-0073120  EeIAID 434}
Radioimmunoassay testing kit for detecting aflatoxin B .
5] albumin adduct US/2002-0115125A1 Ting
Method and test kit for detecting an aflatoxin B.sub 1 .
7 and G. sub. 1 using novel monoclonal anibodies US/6925682 Neogen Corporation
&  Method of evaluating aflatoxin exposure US/10041478 Huang
Hybridoma cell line 10G4 and a monoclonal antibody .
9 against the total of aflatoxin B1, B2, G1 and G2 US/13984231 Li
Antibody against aflatoxins, support using the antibody
10 method of immunologically detecting aflatoxins and US/12515263 Yamashita
method of concentrating and purifying aflatoxins
E 14 U9 F3ol5a HE Ve 53 =9 dF%
O BAE
> 28
53
O #A7]
R
O SELE

ol =

i
Amplification \
- RT-PoR st
e Loy
-

Cloning o - sequencing i

legt SELEX raund

- binding studies
—=r - post-SELEX modifications

5 3]y dgFo 2 SELEX 7|H&

E
b
ZIRke 7 &k lg A weE vlE 29

_28_



pN
mK

D-05

e

B

o

ay
Gy
I3
T°
Ho
-
o=
ﬂ N
1_|L —_
<7 X
w4
K "
—of
N ==
— X
N E
Y
A
Ho Mo
K B
4

Goll 2 A A whAlel HE

o

@)

O|SA CtE ZAX| O|M S K| AKX} 71t

X i

A HX| &

B0 B FE 7|7 -
]E =

Lbte/

St
Oro|3 = YA ZHe

o HEs 2

SHA
=

Al

==
=]

ol 7|%t of
{ SH AXF HE |eeee

NEREE!

| 7tol= HA|

a9 6 B AT A A A

o
o

rviel

X

)A
§

B
of

—

o

M

I

Hr

iz
4

N
2!

o

A
Xq
Hr
o
,mo
Mo

TR

o
el
"W

N
B

o
o
Mo

o
Ho
Mo
W

o

e

NR

TR

gl
il
w
i
~
N
2

fiTe)

oF
]
_

ﬁo

_29_



Gt
s
<
il
i
)A

N
=]
B

Ton

i

o
g
Hr
NR
==

el

27|

e

iz
W

o

il

=K

ﬂyl
w
X
i

4

ol

ol

“

Q2 35}

[}

JEE!

A

B

SRER

&

% dolH =

N

—_
fi%e)

N

of A A

)=

LN

at7]

S

HA Ay

)

- =

s
. I

Aol whehA

=H

Ea
7
p
zel

-
s

o
50

i
=

—_

;oL
;OE
53!

i

TR

i+
i

B
)

R

A e 2t
=871 A

ki3

o=

a3

sha 4ol B

T
T

oA = IA

vl

ﬂl
A
N
o
Hin

—_—

o

o)
s
Hr

-
T

A

oz

o
U

gol s w77}

Chloroform
33%
82%
85%
95%

(70/30)
69%
1%
53%
16%

Methanol
/Water

(80/20)
84%
83%
63%
17%

Methanol
/Water

erow 4o A

Water
(90/10)
76%
94%
70%
48%

=

A
Acetonitrile/

=

[¢)
=% &€ (Trilogy Analytical Laboratory, Washington, Missouri)

27
o %

=
ol
ol

Fol dAelM A A&7k 7F
Al

Water
(84/16)
100%
100%
100%
100%

£

°

=
=

Acetonitrile/

57}A]

o

Aol 13

s %
159} &
Feed
Dried Distillers
Grain
Corn Gluten
Meal
Cottons seed
Meal
2 2 dEd

- 3t
Corn Gluten

Gt

=0
TR
W
o
oF
ol
0

o
Ny

X9
Hr
o
ﬂo
Hr

_30_



o

il

)
—

Lo
Hn

Mo
|
rh

~N

-
il

Hr

o
o
M

=

Q. 35}

[©)

fol AAA R R AL

o

=K

)

stol ute}

ol
™
i
el
Np

B

ol
0

o
Nk
pul

{d
Hr

f O

il

TR

g0

]

Al71el w3

il

1oH

fie)

el
o
fint

Bl
N

X9
Hr
o
,mo
MR

s
=

!

o

o
ﬂo
Mo

!

Faho] W ApapAZ ) weh

A5tg

oot

A

—
file)

fvzel
il

!

A

!

w ATA 7

At

of d&

l

=
S

& O
EEE

Lol K

=K
ol
X
]

W

A 2

o
=

2353 B AFA Ay

—

0

o

ol
oo
ol

!

)2 Ak <f

A

Aol A ol A

-

gol &5 s

3

E1ARyA
=]

!

il

<
Hr

9 FAAA A

—_—

o
ﬂo
Mo

~N

L

A}

el
=

2o =

M

!

B

Ny

o

_31_



ol

7|

Hr
o
ﬂo
Hp

ol

KH
)y
—

olo
il

d

o]

Mo

R AIZE, affinity column 4 A

=
3

vze]
Mo
o7
4

—_—

ot

il
N+

{
Hr
o
,mo
MR
,Wro
B

!

)

—
fite)

o
o
il

=K

B

0
o
o

Ho

<
Hr

o
Bo
Mo

-

oH
oS

B

A A AFEe] BAS R A A

R
K
o
o
~X

el
s
=0
N
N
"
o

T

~

<
Hr
o

i

bol =

b7 913

S

A7

] o
=

o

el

—

0

T
o
o

e

)A
i

o

i)

X
il

e

)A
el
G

F (g 7-1)

Z7l7 AP3F (28 7-2)

5

o] 71714l JA37} b

o

Ton

do
N
e

—_

NI~
o

==
0

ofo
ol
N

B

1
T

3

O

1=
Ofy
e
Kk
KF
<
Wr

H0
e[

Ul

Tl
il
iy
KF

" | |
e 7 SRR N NPT |

wdncat A L

300

00

U]

w
T

A

to] (HPLC #

-

_32_



=

=

one-step fitersystem 74\

/4251 L50) E

ToOoT T U T TN W e N ™
x ¥ O Rg® ® TR o
_q ok Tw kPR HoR LR
o S g m X NN e
ﬂAH HT“ ﬂ ﬁo OT ‘_IIH ‘m.o 1_,m~| ,..]xw_u Wﬁ % ﬂ.ﬂ :i o Oﬂu
= 0 T o B T o ~ N Mo
K I M S o B o m i M
N o N- o e Mo = oF = o W = 9
— K 5 o o NR o
N Mg o oF oo M do Jo . B
> iy o J Wy ™
o PR Tea ¥ g o ~ oo R
Moo? o B oa T O M N om R
B OGRE YT R T ok
2 Yo R S I B ™
= o - Do —_— _i TR =0 =K
D W MR H TR o B W L X
| R I o g TR
w N - S s B N AR W oy do zr T
— _AL 70 0 o = K o 0! ZT.E o -
" X oo ! Ul = ﬁm L= B n _ ﬂow T % ptd iﬁ ~
_ G _ ToE o X _ b
& B W e B @ﬂ}@ﬂﬁ
U ﬂﬂ@ﬂo_bﬂﬂ MGﬂ%EM ) ﬂ%%%ﬂﬂ
) W B Moy ﬂﬂov Mo g ¥ cfo ﬂﬂxﬂrﬂ% g_omoﬂ
Jo o oy oE M oF Mo Mo o Mo a M K o = i T =
s e —_ - f
R I T B %ﬂT%ﬂ%
A B o oF up 1Ir ur A Em opp o B 2N He
N o = WA No G allagyci
o oy T T T .. o F T T o= oo
_ " o — W = X\ m e T N K N R
W M]MﬂLoﬂﬁuAlUﬂdﬂ MﬂﬂmT,ﬂl_Xﬂ ~o ﬁﬂﬂo_a_zﬁlbﬂvmﬁcdﬂﬁl
X 2 =~ = ! X oy 0 Iny
o maw Ty T o = Eoop T T m o g g Ny
B =@ P — T wook M om iy o Tt oo g
N S AT of T VY wm R Ea® L
T oo KT Moo O T IR B o do M M T oo oS
o iy =W o oo = ) TR
T T My B RoWT B e e 1 PP
o @ PNy TP g HEMTYT T i wm @ P E T
Gow e BT et W K o g SR
T S TR o A = WS N T W
m e S RFh A EIHET LAY, = FuFHadwwew
= ~a ST N T e wwd L T g BELARE
= = "N T 20 oF &1 o No mx il W Wrw ™ T, W oo
e MH T ﬂ e Wi ‘Alu_ﬂ fils) [y . HA_.O EE ol ﬁE o ok - = o} o ‘HA_I
il & & 2wt oM o e w W R R A~ -
ki1 W= m ™ TR N T T NPT o x b NN BB M W
0O I | | | | WU 0O I I I I I

_33_



ﬂﬁ

ﬂﬁ

ToR
o

<
el

~

M-

eioll f1Eel A A

[}

deoez e ynpols

ol

mK

9/]

s

=

L ol7]7]¢} Al

=
T

ZA u}

A3

ol
=

A

ZAE

o] 7]x¥kel A

=
. [e)

sy
a

L=l

7h 1=k

i=]
24y

sl

z=

o %%

4 lateral flow sheet

o3}

W Ake] b

ol
=

o] 7|Wk WA Azpe] AA
72

o ¥

=i}
=

23t

]

947

[Rl3

7

]

o

<

ATolA =

(&) Fee HdA A=

x

<3

) =

1744 8 ohujek 23h2l(

ol

=]
24

ol

p==
[}

olgate] 1 Wy Fx

A @V AES

7]

(a)

Staging of fluids

J 20 mins l 40 mins

0 min

Arrival of oran

e

t,

Arrival of

=8

9 :
o} .
-5

2 hours | 3 hours
40 mins | 40 mins

Eih

o] sheetol A 2]

a9 8 olel %
o FololAel #%, (b) 3%

1l TS HAA

e
2
R

=

wK

_34_



12l 71719

BE

o|7171&5 A%

=
o

ki3

=425 1y

TR

wr
H

ok

¢+

ol

R

te Fol7171eF AaA

J|

e

Tor

X0

Ho

3
1o

el
R
=

)

ﬂ

)

el

ofm A e A]

A9

"7 o]m ], (b) droplet analyzer

&

% 9. (a) AAFAL

A% &

2]

] lateral flow sheet?]

o
2
R

A T

B

R

)

L
.

A =

9]

B A7l 99

tel AE7F 2

J|

o

%

o
w

ot

o

-
= &8

o we}A

0

yAO

)

FAANN £AE o Folt

gl

1

e
53

KN
=

% (Biosafety Level)

2 o

ki3

AT HAME da

ofp

bo] ¥a, 1 4

gl

4

+2] < (capture region)e®l A

< HlolHH o=

]
uze)

X
B
—~

—_
fi%e)

o

_35_



o EXsHA] HE BR

Kl
a
4
LHr

<o
Gl

Sampie pad

Absorption

Conjugate
pad

pad

=
=]

A HAY

9

2% 10. lateral flow strip

i~

k)

A wely
3|
ZS|

(13
o

3}

3}
=

9]+ universal solutiong =

PN
T

ANAow AFgeonH

i

Hel(eF 5 T-30 C)ollA

3
=

1 x|ol

gl
]

H

Temperature control unit

Sample device

H
wr

ool

ﬁr_wo

o
o=

o

W_E

4r
o3
U
ol

K

o

£ sample pad, conjugate pad, absorption pad®] A

_36_



[e)

=

70 o]4+e] capture region

T

R4

°ol-&

=

=

] lateral flow sheet

[e)
R

I

(th) 34
o i

BN T < - ~
. EF 2R % : New ¥
ToR S = i =0
G of & w 44 % W <
~ il E) "R Hr hAu ~ = ol =
EE ardl a0 ‘ﬁ,“ﬂ/ oo i o w ! A BN i
> N - X Lo w LR ag il
3 I . wm W 10 g S N
< T S T A ¢ o W E o N
P dz 2 ey oo H 3 N N ol
= _ = IS o X
o ol - up o T T
2 35 e 5ok fx 0w do o x X g
— Z, = ° — o
= 2 ! o = Poewge M
o J dio| oo T o~ o M
—~ i o ﬂa z,t ° E ~ =K NJ_ Lt 1) ,g
,WA! 3 arul ol < U~ o o R do 3 . 5 T % _—
! 33 gl g M T i Bo N %O - & <
o / ZT =5k Z B Iy B A Mo = TR T8 An B
h __ 3 s T oo o T 5 W 2 °
0 / SRl S R A EFXBEX I
0oa] < S ~ —_—
N L% o i %O . oH B T~ ! M ol
—
- 5 00F o Wog W o P 4 =m X
o o I RGO L N e
= 28 o 2 X _ . E R CRRIRCS o B
T mn_u 3 L oop ™ X R B = Njo - Noox o ol H/o w ™
. T Tr L, TToLTh b LEZ=
i 5% T EERE N w o T w ok ™oy M
M . B £ m%a.ao%%%@7 o oI M =
< 55 > = - o o of = 7 do AR JJL oR & o
= &5 — T 70 o~ R S e ue
uﬂ St R oF & < T o AR
= 0 = A X 7 Ww_ H < o ™ O oV bir o
i W IR aTE, g opd®Eel %
— 1o} U ) — - 0 r - ) ° —n
N Tw oo O W T w N = E °
M ok ;/Mwﬂw% .m NE ,mmE UK LO._O m..ﬂ AJ Mnm ,“AII ﬂ.ﬂ ME o ﬂ_l E N AT ﬂﬂ ,.i
g i i = = B = = =
N w T T ~ W =~ ME = T W Ho &I = (i
ol 3 M T oW Mo G ﬂ . B op %
b 0 — O J R S ! — 0
mﬁ_ T are mﬁ e Wn o ol W g o R e ol
70 ulg —~ N wo X m G2 vl Wr oy b= A=
X ; ) il X T W T E = & ~ prily qurL ‘l.._ S % X
,f_”_ﬂ, ™ B = m R T K 5 LAY N ol i~
0057 T R : ! , , wH ~ % |
15011 K ~ O _

_37_

slo] x}Ad/z1e) 9 core/shell =P xte] 27 =H AT

S

b1

[

=y



o

™

ok
5

/2 A core/shell Y =FA7}F $H 5 A

X L 2%} core

—
©
Sregen”

I

Al

tSt2E shell

al

10

[&]
xHdiaey

corelshell L} .= 2{ X}

| core/sheli L= 24X}

=

HHO| & ho] E&HE xH/
I

a3

H

&, (b) AAd/2ea

4

%" 13, (a) A/ 3 core/shell Y

core/shell U= =2¢] SEM AR

o

i

ol

=K

it

0

+

il
il
H

.l
i

O

P

!
il

el

e

N

2 A2 (SELEX) %%

L

o

d 7

A/ A core/shell 1}

03
;OO
Mo
0

)

ok

+

L

;OE
olo
Gt

25 AIBle] HEH oz

3
=

O o

A

0] 2=
AA L

®
il
)A

]
-

ol

Mo

~
file)

1
]

ZZA

2o 2 SELEX

wt

MR

B

]

A3t Hlo

el

R

+

£

HH
oF
el
ze)
<)

N

!

<
e

ZZA

=0

o

i
il

Ho

el

Yste] o}

LS Ao 2 negative selections 7

I

o7

A% 7
o5 A1B1o]

7347

s}

)

x
=

o}

-
e

d

Z

5

]

o

Ho

wK

Ho

il

_38_



combinatorial

A (SELEX).

SELEX (systematic evolution of ligands by exponential enrichment)®¥ < %

L

=

Ay

o8

SELEX
round
MAH

B ol A

=235

=
2
=

=
=
o
=

A 7H

o

oI sahpt

BEE sl i
Exd

AF
(=]

ATGGTACATAACCTGAGATCCAT
ATGGTACCGTTACAGAGATCCAT
ATGGTACAGTGCTTCAGATCCAT
ATGGTACTCTAGTGGCGATCCAT
ATGGTACATGTCCAGGGATCCAT
ATGGTACTGGAATACCGATCCAT

core/shell

v
s

Z£g 9Igt
Lt/ OtOI3 R YA}

=

EalE st
=2
14. AA/=- 9

o

Hr

J

—§l_

chemistry®ll 74t

o
o

Ehal

~
N
o)

—

03
“%

Ho
)

N

wjr
X
Hr
o
ﬂo
Ehal

(L) 22

=

7ol A 14+
o

FA 7N

O
3

B

B

H

core/shell Y

A3/ A

s

d A1

s

7p

=
=

A

3}

Ho

bl

“@
]

qr

2

=K

A
i

—_

03
&u

Ho
)

Jo

N
i
o)
N

Do
el

Nd

fite)
X

el
ol
X
i

o

=
=

%!

wate] Ha

|

7MLl 7

T2E

=i
=

o
=

19 9714

i
®
;O_l

o

ol

to

oj

o
ﬂo
B!

3
n%

_39_



Ure/mrol 2z 17k 7]uke] A A%

ilo
cae m -
N\ - 00
8 ¢
-y
b o o = &
" = [ o &
N Og :
8 ® g [78 @3
- a L= =] m 0 uﬂ
A B @ & 0 i
o .m.uw o .um [ 2
53 2 i
o Wvav —~of 28 0%
mmm.muuw W B Z -
ilzggsgiet o .3 28 @3
sssssssnas ) @m - » s
& - c o
$3y % % BB (B i Qg
- . . - § L.
m. 5 -.... o-- @ m\ Om - D=
.m_ & b 5 = < g = o3
£ % " % RE = S €
L5 T T | E £ 0l = A
§% . %k i = e O @'
Y s ks = o m.f b :
- - — o= 11} (] @ ° -
*e . = = 0] S (03] =
A ..-.M. -
Talo
™~ -] o
& = 3
« wviav
,mm; nilgn @ L 2
1k ib
=45 35
-4 ik
* mm um 3
o5 § B3
ign £ © ~
ig E g % \
s B8 2 8 ¢ =0
£ y u‘
g5 e \x €41 £, o .
i ..w g g &
O grs kT ¢ -In#
ok 13 = =]
mm cAccnc m.ucn r_m.. =
" L - <
m\ mm c_u.”_ca m 0......“...c
-4 o (-] < -

A

,é

Arm 5]

y
ACGGATAGTOTTCE

5

GECTAT

ALGGATAGTGTTEE

Y

P d
¢

o>
é--

GEETATEACARGEGTHCABGTAGAGAAGS

.

Aol el Al

|

T

!
G

7zl WstE JAE ok

28
AN

+o]

S

gl 2%

(J. Am. Chem. Soc., 2008, 130, 14217-14226).

A

5}

7w A

0
-

Aol Aegel wel Aol degel A7 o

5}

oL
[€)

1

o

0] O
= .

o
o
Mo

)

!
Gl

1A A28 v/mre]l AR dAE A

!

ban, Uae/mhol s gAbel ¥

)

—_
o

tpe/vbol 22 7t of

Blste] wrgol 7}

1 2017. 4. 5)

)
=Y

W3 10-1725582,

ZHEAIB1 o] wEgo] whE A7Ze] W)

3T
=

gl ol A Up/mlol AR Q)R- F A &} of

Toll

vl
=

23}

Fol

RETARY
=]

A ol M

e
=

FA 7

o Ud¥F

B/

LOL
{o
wAO

o
Bl

TH

{
Hr

o
Ho
Mo
o)
o
el

T
3

TO
Hr

o]

123 o

SELEX™ |

o

il
th

ofy

oH

0

B

N

el
i}

_40_



!

Ceul

il

o
ﬂo
Hr

Hin

o)

- gmEL=AR

<
W=

o R
0 ki
Ao

31
K-
Hiu

(ZE22HHHE)

e

PR S

* o0

A
ol

)

ojn
oR

¢

o

o
el
o)
<3
VZM.E

!

o)
M

o

3

& A& VleolH, ole &

o
Nfo

o

i

1ol

Zo]]

RERE

Hr

Uie/alol a7}

Eis

% 9

x
FiL, thie/rhol AR ¢

o

7

A

3

Aol FF 5

24

Zol 7% 9ol y/mlelaRn g

K
=

ze)
vzel
ol
ol
Bl

2 758 AT

W A

Folo

Aol Fol A

3l (steric hindrance) &

A

53 49 4

=7

Ton
B
o
0

)

)

R

¢+
ol

;e

~X

ofp

0

il
1o

!
]

M

~N

=

—_
fite)

o

—

0
O

X

o

70
N

o
N

_41_



_42_

M X E R W B w oo o
o
= = _de | W TR
- 0 X do
O
- el mo ® TR R do |
Y
W oo ) M W P T 5| S
0| o ks -~
WA = A oo I
5 wm w® I R R D =
ﬁo ,;I%ﬂ ~3 du o jurt ) Nl —
"
R w oq R RE
E ) N % 5
~ o} ~ o = n B
ﬂ,ﬁ,ﬂ R o sl
o X7 o= —
ok - ,;|o
" w5 0 ~ AW o) N oS
2o M om W -
e ™ ow o % ook R | B
T 70
ST R @ M do w0 A |m
= ==
=5H " il
< — a o oE | E
| Ay 0 v B
W o o W o b
B go 7o — T o T | E
T 4T -
do M __ Mg R T R |
= B X oo 5 N
o Ml mr BO 7 B ~ 0~ B
@ Wa«ﬁﬁ ru o w W= ~ Ao |2
R I D o BT IR
PEERIE 5
— U KON R ) B Mo bo mr ||
N i
o o ol G T go mr || Q]|
AR oo ZE or Mo B = e _ <
[ v ~ X
GG iy e = el e o
e S - - I :
= T ~ 7K Nr 0 . — ||
N XN R zﬁ E ,UI E_v * < mw
| | | o HM ¥ v %m Mo
X N oo

=
3APAE

=

o




A Al

]

i
)

x
e
N
el
&
N

~N

ur
)

X
N
)

Y
N

o
il

No
o

=K

eI
A

=B
W

o

oF

0
e
el

J
=

A 71 A

Hr

A &Aool

=

=

o] &4

=
o

[e)

h=

7], vortex

I8

=]
gl

F71 o9

o

g 4 7], o

1

1

}

S

F%

7T EE AR AL

=
Eat=

1

°
pal

=
=

dl, o]

T

o] %0} 4 1=

)

ok

¢

L

;OE

o 77 oA

=2
[}

kel
=

o = I 7], WH7], vortex

A Al

[e)

A2l Hel guidelines
AA = ol A

=

Nro
e
Ho

3T
™

]

Folu} 4

dyd= 5 F7
of o}

Al

=1}
=

-

=

RN

R

ghel o} 9l7] o

A A, HS AR,
= =

3T

=

i3 71+ oF

A

)

K&

B

B
e

st

AANA o

cl

|
0

e
-

N
Ho
o

Jjo
—_

iz

N

o

Jo
—

F71 oled¢-H ol

)

%

2.9

I

o

J)
~

o
B
.l
i
o
o
Mo

)
A

!

min

_43_



JvU pr—
. " NN oﬁ_
2 o ] il 8 "
~
) =g ~ ™ ;
<) B _w%i 4_% mmm @ Jm il "
} o) ) T = £
_zTUEH é.e‘c% JMO Nfo or o Bo " HA_._W m g
l =~ !
W w75 7 M ™ il g o 2
=y |3 AR <y o <+ I 7 R
| JIJ!L.J.O o 2 X < 4
T o <X R T T Z g "
}ﬁﬂ HT_ ‘mWA OE,EM ) = ol S o
o Zo | & N ‘|ﬂw_.o = A 0y v =° Ton = §
oo % ol @Ww < Gl i+ = L — a0
i e g § f
o i mwﬂzo% N N 3w i £ g
| —_— N ]] —_ —_— 0 ;0 9]
s¥letal 5| TTE2 B | ub TP o
%D (o | || P o x| & oo i
op % —ad | = %Hﬁﬂn w | e s e = M
Nl TN ) wELE A N o o T
L NI o | B is
TR oF 3P A M cjo i T H T | e ® o B ol T
g BT | 2B Tw, B | oy R
SRl L = g 2 = | Lw 5T pi g
21 2 %o T N H zﬁoa;i s _UT ‘Xl, uO N ot oF TR C.:v R 2
e T T ] ~ wp < ~ X mo M- o S
~N N R B S ANEONS N LIL_&I ,‘_Iayl mﬁo dl o —y s ‘.ml o0 s
W 75 oo 9 o P T 5 g 3
P |, R as TP do | U AN w o o E 2
BR BT RbEa® 9| T3 T OB R :
X0 = O — — ] o T 5 )
= oy 2o~ wzl7ﬂ_§ A =5 B o oF T g 2 ‘.
R (TTW quawruoqo.% g | o o o G A
~ ~ Mm = o P ] o o - - of- R —_ I g ¢
- T AN ™ o ® I+~ o MoE R o i :
L ﬂﬂﬁﬁ 1ﬂaﬁﬂi1& L T o - DX OH 4
et | R S “o o rr g
= %o |fo fo T anBLE S Xl < of X 4 ¥ i ®om :
Arrn ool o zﬁo‘mux M.LEIH T Hp ‘ml o LT Ho - §
o0 o <o @. o N X m o ~ o ok % 5 gl
© 0O o RN ™ A € = o n_rmmﬂﬂx]a °f
o | 0o ° <= a%%é%ﬂWﬂ% 2
Mo % | L W™ — A . -
o o AR T 4 z ©o 7 I RO ’
s kAN i ﬂ,mﬂélxoﬂomﬂﬂ7 Ll
. i _ oo = R G ‘ .
e ™ o TR LB ~ B 41 :
x N T 2 A :
NE Zl ‘mw_l H._L ﬂ M ﬂro ll 0 ‘OI ﬂﬂ M_Mﬁ e nMu m
F o = o Mo Mo W =% 3
[ 3
O lW

=2}
H

4 7]

oL

[e)
, Photoli
olithography 12l C
utting

s

- 44 -

19
H 17, Fo
£o] 7]uk v AFA st 7]7]

-

T

A ol A

e



=
el 2 S WA wEd dAE ARe mE fuE
= = _8

& rheometers Ab-&3te] =74

&
.
=
.
=]
W
}
.
(@)
=
D
=.
=
o
El
__>f]_'4,
a0
o,
[

1 B Fol7|71Y AdE HAFI B dye & oA
ol RE g

viscometer?} & &7

|

(C) Shear thinning

Increasing shear rate c d 5 C : :a

| cquitioriom —
\ o%%co 03] 0 _—W

O
OOO 9 8 Shear thickening

g0
o0 ‘R OQ0 £00
&Q_ B
\
Increasing shear rate 8 C%

- AN Ade HHs R A5 gob A
FAF A @u) 4 (Scanning Electron Microscope, 571719 H )& o]&3to] tpgk
T Fole FH Apol=E FASHAL HAH O AN AMEE AA il
oln| AL Falo] AE3} Ho] Q= lateral flow stripd &= A7 E Lol

- Fol7171eF Gt A5 w3 FE HAsE Aol F83 2<lolr] wiol droplet
analyzerE ©]-&3lo] thefst s8N Fo] He FHSAHS =43, Droplet analyzer

= 44 d UE AHE T]H & Apole] H

E

T

57

% 19, (a) FARAAF EwlA, (b) droplet analyzer AR

_45_



)

—~
file)

‘BO

]

]

9]

g 4

Ho

Tor

S ECRES

T

9
yl

]

S@H2|7t LS

Z

"

FaL 9

=

,—-
=

77
=

2~ €l
Y= T’/—s

2
10157741

/|
1]

\:—-’/.’;(

WA A

q

i

i

=l

M
(7]

H@UEIZt L=t

-

2R

R =
g .!.d

"

2%
I

\/

Stz
A Lbie XL

o
,mo
Hr

ol
A

B/

o T& = ofoF . o]

Mo

I

0

‘EO
™

)

B ATYe A4 vhe/rbelaR 4, B4t

e

)A

03
_ﬂo

Ho

0

ojn
=

ox
!
T
o
0
7ol
el
B

Bottom-upl. & g

el

slol] 7]

)
[}

Al oF

\

wAO
;00

t, ool dxk ®¥ 7)

5

¢

B

vzl

AJr

o

=
=

A=Al B

sto] Aol A
— 46 —

Rem, SEM, TEM, 3



Iy 21 B AFA A FHE L )& (a) UV-vis, (b)
zetasizer &H] 2] ALz

- B AT R f7] B4 EmE e B o] gdte] duHA ezt gt
A EASI] ol#e 22 (6 M o] 49 Na”, F2 =& §E9 Ca”, Mg™ 59 27 %
ol o] tpFo=m xgtyE GM)olA YxYdAE HFSHA FASES Jxe] x| N
g AT = UG B V&S o gRo5s FF §old TEol ole g
BA e olee dFE HaHANY & e AN A2 TAT dFoln, ok &
A wglAe) WSold 4%, $4 ol we A 44 AsE AL 5 9
£ el
(a) ° %TQT%FE??I 4
1 Adenosine aptamer
" gCTmTCTGTGA?E%é‘QgﬁGCC:gggGSQg’giTTGC GGMGG%"
lt ;A-Tur\oslne‘ ) lt =Adenosine
hv E{
i - ® T, @
V”,@ b Azr\(c;fcx};rc’l:mwrmuccig .zggg-r wm
\,, & Tc,-nc’i?'fc'w'cccg
Streptavidin
c . — , B ) e
= - VGTQQ%EGCKEAC;\AGGATWTCCTTCAA’I‘GM\GTGGGTCTCC% * Shell
? . - 5 Cocaine aptamer Core
i TCTGTG“A;E;ECGggTAg%g B‘g:z‘m‘ficii‘mrcucrcsc‘rc’rccg‘ s
S
(b)
e ) T; i i Soawater In Tris buffer solution
e FF N
; ’ Random DNA = 5“HS-ACCTGGGGGAGTAT-3" ‘ﬁ '? fa @
= ST Random DNA = 5-HS-TTTTT-ACCTGGGGGAGTAT-3'
. Stable Unstabie
a9 22, (a) 1 FASG dxedAE 7Ivre 2 g AWk Al .l ofd Al :le] digh oA
A Ol 7hegh Awg AAo] #e AT7E SIS (Anal Chem. 2007, 79, 4120-4125). (b) H}gtE&-o]
U axxe] do] x3HE & Yol yxdA kg Skl #e A AdF FAVF vleskE u
L ‘x}—% thekdt Aol A EAA 4 9dow  (Analyst, 2014, 139, 5936, U5 T =

_47_



10-
0-1509398). 2] 3=
e e LH :a_

o
AEEWONE
ﬂllowr w7
ﬁ_%oﬁﬁ gl R
I S & O
@r#ﬁr% ﬁ_nmoﬂ,.wﬂ
- =0
BT a¢wm
Amamﬁwromﬂﬂ%A7
Egm%qum“]or:.@rﬂ
I‘meﬁaﬂeo,»,mu‘muq;oo
i ~
L E®E & T W o %o
..PI.erO ﬂUJI‘L'wAO‘I _Z.E AETJI
Ro B L, o T o X ° w P Gl R
=z e - l
oEﬂrfﬁﬁ%1§ g gmMﬂ_HoL1 = 0w
wﬂméo_:fuxﬂwm 02 WTATTA%WMMMA?I
a_mﬁ_gmﬁﬂréog = 5w s I %Vﬂ%@ﬂ
ﬂmlm]_.ﬁﬂlle.,ﬂﬂaEdl W_QM = n_@‘lﬂpmmt ﬂ]d.‘muaunno‘m_w
< vnAy B m <R m o Hr Bh g L = " e T N TR 7m0 B T X
ﬂEﬂLPE W9 oo ﬂiuoﬂ ﬂAoo_%
E7 A_/ PR _E 0 TZ f
S‘ml .LI‘EITH_ Vo‘nr #E Jvmoﬂ_ﬂﬂﬂﬂ_]m}ﬂ OH.C\I
AV o] n X &o — L;i <0 o N Tl Eru Ea ~ oﬁa
— m 7;OLU] N .OLEO»A\LI bO =3 —
xmﬂmﬂghmrlaﬁ T qulzl_sm.A:o
S o M .E4§ " m_ngimﬁ7dmﬂ4ﬂonﬂ
oﬁamﬁhﬂﬂg%qi - = W _zﬂolmm
w S ol — 5 T éﬂﬂubf7q%1
aupmzohﬁrﬂ o 2 Eﬁ%%maéaﬂL
ﬁEnFu]Lﬁa w5 o 4 85 2le|f " 7HIODWO§M_EEO_EE
1.m7v ,maﬂﬁ - o 5 : |32 i @4@&50 ﬁouoaﬂ@yl
om%oﬂdlnoa.s = = Eolqmjxml.;mé@
J..|.,|A xX o Aﬁe = HT_U;OL_/G X
zﬁoﬁ,g%lvﬂu% ﬁ i w P & i s
ﬂﬁﬁﬂiﬂﬂﬂ%ﬂﬂlwv!]o_l = Fowﬂm_.\_ﬂ}wlwﬂ O#Eo#ao ﬂL
zad FIfe.t T 2 oﬁix%%@@%mi
B he < REE D3 - og}o;oy@%@@x
dﬁmnoﬂ_azoﬂ gy A 2 2 2 g T X R sk }ﬂod}
o AL - = _._v = Dn“ & ~5 &O OH E:l ‘Mﬂ 7A1_ 1I OL pne 0 7L
im#ﬁoo%ﬂﬁ g g || s : o N
i f.m.%otylog £ g S\ g ) zumﬂ%%@ﬂurﬁr Ao
ﬂ&%@%%%M%% — int/alE X 1%3&%@@ )
ﬂo(Xﬂuumsz&ﬁﬁT{ ) i imﬂ%ﬂrbﬁrgﬁ,& G
g () o N 5 o ﬂxf1ﬂ g X T
UXL%%@@ e _JE ﬂuiﬂ% }Hﬁlw
J;EE ~ or.c]o =) » M il ﬂ;oo ﬂ.HL‘._rovA,I_l‘q,mﬂ
aLsgjog_g_m%w ’ : ) uli_g_su;u%wﬂﬂ
E%L.ﬂﬂ.l f =" s < _aamwrmﬂ Jl_ﬂoL?ﬂ
_gaoqwﬂxg 5 s ] 2 7 mﬂ_:vﬂw%é o
| _,%ﬂﬂowuépl 5 g 2 o }mxﬂﬂdx1%wﬁ
BT i o X R S ° m W
[ ) O]ﬂ.ﬁﬁ,m_lﬂu,lanﬂllo#‘l_l
R LO ]FOOMHJ@;,._OZ
M i qo W o K 5 oF
ay _n_.ouMoE.LATPﬂoﬂ H
0 Al =) ]
_,ﬁ Y — ~
j— ‘ml QO#U:/Eﬂw:O‘LI
= Hr < = < S
L]oﬁ w L|7HT_,
.#OOO]‘AQ“_H,%O ﬂArO_/A ﬁf‘ml
@Moo»ﬂﬂpﬁTﬁoimﬁLo_
0 H ﬁl wﬁ _ U - ol =K B
o) #E;o\_‘_ﬂmw! —
O_ ,@|1_|O ‘l;o
, AEﬂleE_nﬂmo
e
|

- 48 -



::I,
oy
2
>
Lo
~N
Dy
OE o
o
L) i
_E{
)
b
o
o
L)
o
Jot
o2
il
&
%0,
o
N
o
S
2
O
1%

=% Crgkdy . Crerst Lic i xtofl 71 X8 7ts
. 23 7Hs 2 3 —
—) ' ;u/ =~ ® o P
- / 2R M AE T
=124
LA

= orEA, TS Bl 13nm  50mm 50 nm
/ = LI QI Xt
E -— - .
EX
xL xg ® = ¢ — o i ©® — ©
Site 2itm X b
Hm A e Y BHUIZE BN IS L R Y8A

H=E ME

O AvdAle x5 @4str] 93 74 Feride T NE FAAA= 2™ 2590 o

o 2l;
A A AR A AT o A

O CFFA-Yw=2a BgA 23 Fo] Ay 229 Lateral flow sheet AAIE= 9 EH7]
ol AT 7 A FEFNA JagPst o Aol oS &3 HTS FEulo] LM

E:'l—é—ﬂl 71 ig A2
= FHEE HEe MEld "5

= =13 % ASTH FHE T2k =g
THE| S A= LSTAHZ|=2l ToldM B OIZ B4 ME Ol =2 ofsl Lk, Oi0| 3=
ey s i
= QST BN RETEEA 7S S8 = :‘:j 7’} o el
oletgi 17| ok (@Bt 7| Al asta - 580 =
Sleteipyla (da st T Ala st EZol=sdsssun

- Z0| 7|¢ HE| EHE L7 - 2B - L= 2% S5tHio] 2H 7|58
- CEREH Iateral flow sheet2] HH 7| & =his S5 4K LY HisT)M Wor oy
- ZOI7|HE SHOIS 4 OHE B%| OlHFH =7 70

7|=0|H

= s = A=otEd =t
=zl P a TSR
R

R B e e

a9 25 & AFHA vl A F=31 A

_49_



12

11

10

T
#T e
~ En e Y =
[AY 7 (e = = ol _
ol B X H " s k2l 3 wr r e =
i , K~ X N X s s oy e = =
(e e wH e ca o X i 3 g g B s
N N el el e - o
N G ; el 5 NE
<4 i ~
al ! =
o = pY ™ K W —_
o B g m_, | M N M e | 2_ |uw |TE o 5 i o) , = -
2 o™ (2 o mn 8 Ho 3 o Al Ll oo - Mo = 7 pm oo | X0 =
Ao X s N oF oy < o] L Gl e ok o < " X e
L o Taxal | o | @ | e G | PPy | R R Rl I . L s I oo
W oo E | W | 7 ofp X LT Ems | m B I I I G o
= | zomy | Mm™ | Hg o | = T | ® s | o 5 | 2° mEN | mw | T | mE | ol ® | P% | el | Ha iy
T 5T | ew| o o | B | om0 B | o, P T e | ESM | g . (R | gemE | Mwer | urw g | T U
ot T T | ot g T [ ISR IO ol I L o X 2y e — T do o By | = .
janpu = Bon NI B | B H | E Ly | T k= | = o - z ol — ~ Mool — | T8 Hay o ~ 9 o0 T}
I G Tl | oere | AF =2 | & " o WES | T, | T Kok wE | T | FD | ome | p T oy | =% L By
S B A ﬁ B il B S ey T | S Pa | e | Bue [T W | g7 e
=X A <4 . Ho = U = A [ G o A° ) e X© , 0 O} 4 A
= X _ - f = o = A e =K o | oomu & = = | hyolgl | W SO w |
= W ~ — oF E) H £3 L He | 10l —_ Jo o i Mo
Ho w2 m o8 He aX | Hpd g S ® PR | el v ur
= % of T |z |RF |ra |3TEE | E o i " D R I o o
r o = (¢ v N o o 3 BO =
i o) T i Njo zn ~ for \ - r _ +o
- Gl o B | ® e | dak |HE 7
o ) ~ Hr
o
X
N
3 e H

_50_




w
N

9yer

=

7171

! lateral flow sheet

[}
o
o

ol g ¢ T Ao B4

o)}

o o T
iy = o) o O g
i T ° ) T x
| = do do I
22! al \
— = L.E _ZT.c —~0 ZT w 0 )
X = : X G LS
Ho oﬂ W= |k K =Ty E
o P N W . & _PmE >
el PE L En kT W
Sl BE sfRapTy [ERIE
0 m ) _ = X o
= o 8 oy & & an i %ﬁ%g I
H N o N S K o Ho g
Wﬂ X Ty E s - E N o % - ™ 3 oE|T N
wm o ey uﬂlﬁu.. A m=|o oﬂ%ﬂ m
~ o Ho ) o 2~ o Dl —
s Hn <7 |oE = X4 H Hle o = 8|zo <
Ch Mo N |= B R Sl W
&) oo TH o A~ ) w2 o) AT
o x o Al Ho o N B|Me X Hp
T B e 1 T Mo N 2ok T T
O O O O O O O O
K =K o S
- i o
- 0
el = = s
N n o L MLM 0
G el o8 RN
2 <
i T o k) Ry 8"
| o A BO oo d oz b @ X
T B g oy
2 T A= o o < T = z
= N N Fo BK F =N =
In W mE =3 =N
e 0 S =
B o B = — g
Ho ~ =) o 8 To
Hr _ ~ ﬂﬂxrr o ™
-~ ° — =
X0 0
8 e Mo T
&
~ e
B NH

- 51




Rd ke
O lateral flow sheetoll =<3}

—_—

S
)
_ZT.H_

ol

N

N~

S
eilonlia
BT "
%N

X

ul
=
QF

BH

A

9 ppb)&

Al Bl 7=

3=

P 670 ol

3T
=
e bl Az A

O & golxe] A A

(o}

e

ot
XO
K

il
o)

S
o

FHo
o

oo
ol

it

o0
Ho
0

o
ﬂo
Hr
o

~
;OO

o

BJN
o
oo
i

W
ol
N
=)
J)

el

ligands by

of

(systematic evolution

SELEX

7R

oELE

Aol g ofH &
chemistry ©l

1
.

5t

o
combinatorial

iy

=

=

A
las]

A

o

I

31
o

exponential enrichment) ¥

5 o]z}

A

oy

L

°f 7t

)l

fred)
Ho

—_—

0

o)

jon

_
o

—_—

o
wr

of 7kAe] w2z

=y

71wl &

o

i oF

o]

h=}

= 7}

[e]
A

!

(!

alil

3

oF

ki3

oF

o d v

7]

AR T3

)

71 &

83t

ol

o

Nr

bol 7}

S

o|)

oE

R

A

o

B
j

=

B3

A oaAe A pEA

g

%

ki3

A S 13

71E

L
fu

|

5}

L
o

0

o

A9 A,

|

B

= 2=
= T

7149l SELEX

s

5 N

1534

o

-04

o

v

el
T
ol
)l

—_—

o]

"
i
~

=
()
alil
"
B

5)
_52_

=4

Al
=2

]
pus

of we} %

3)
=

7}

o] SELEX 7|¥He %9

Al

=

o
™1 ©

R

2} 7}

=

L

W g5

L

A

9],\1

’

hm)

=

SHA R 7]

SELEX
v

o



|

5

Ab 71Rke] Sl
o

ol

H

Zael

o= D]-i

= L:-;/\]Z:]_Q_i/;q 7HH1-
=

shol

S

o]_g_

=

=

sE U
]4'-1— / B}-O]ﬂi ?:]]X}

=
[}

°o] 7]

i 37
L}JL_

A ol A

£

ol

o
o7
mpf o go o 5w
° T g% <X
e ] 1_AIH_._ m_su KR’
= Mm T gﬁa VO_E%
Oﬁ g T qM;O_u
0?_ z_.e m.ﬂ\_.ﬁ h\lﬂ/_uA -
iy ) ;ouz Sﬂl]SATﬂcl
lo ] —~ aLwAI
) A B W;oa LLUI
A ﬁEEﬁE_%wr 0
= bl o = el No oLoo KO THJ
< ol U S o oo B <
< U w o ° & o)
o ¢ g zriﬂ%% =
@ o % g T ﬂo ECa dJy W % =
r ]]
o mEm_.ldnm Mﬂuaﬂo_7o» o]._ﬂo
T *lZzs wyma%¢ i 2~
B S 5 o gl o X +
~ ﬂ}mﬂwﬁ%ﬂieaﬁi o WoRe
m ﬂwwﬁo_a%ﬁ&ﬂ%mmﬁaﬁ > UWH
A o) A,I p_/ ol z o 0
g N@mfvﬂ%ﬂﬂmﬂ@% . ERD ey =
" %%Lfﬂ_ﬁ;ﬁiwwﬂ%ﬂ g g jod = s
- e E ﬂngﬁxi@ o Fw 2% T R
R E_.ofs]ﬂﬁ Jlm_ro#z%% Q> =T
22 zopm_wv.]mu%x wu,_ﬁr ml < ﬁg&.
- .mx_/_imuﬁguﬂ?aﬁ RS a
oy ﬁsﬂﬂ}ﬂaﬂﬂuﬂlAﬁo m___.__ Jhﬂcu —_ H_.Eo
£l Am%%W%Wﬂazmq - 2 e
o R B 3 = e o= £ s o <
o E ﬁom%ﬂ@gﬁg%qwﬁm R &
N s = N do ﬂaz’ﬁ:lo ® = Ll
i o do % S T AT o} 0 =
ofn X0 oF Hr My -2 ali] = A _ _%_ FEE
wp A B < P Ho & / z > &=
ol X0 - T T 1H Njo mw_ o Hw 5 = o GH M MM & <A &O .|,_ ~
= B N i T o : o =
omr _ﬂri%mﬁ@mm eﬂa%aus ol z L el = X
A ﬂ7élmoch}u¢aﬁ R yr e = o
) aoi_.]uaw,x a o ..%3]1.1 P 2 =
_LE oly}adao w < w.cﬂoé of oy o &
o T F o opﬁ_/clonwv o oo | % Ho dio MEJILI
BE xR uiﬂv%ﬂwﬂ i £y W o
S P IR g : ° < n
= - ng]ooﬁooi_.ﬂﬂ 1 ) N utat
o ofp — 0 B T g 2 do = o — o™ o7 1|
= N o O = mW uJo.ﬂ. e — =9
N T X ?%EUQHAEH% w TG 7@1_3
@@ﬂﬂwiaa%%ow i BT sudz
o‘ﬂwEanmﬂ»_ﬂIMﬂm g o Poﬁannho
| -5 d o aﬂ_oxiwo
| duLﬂl%ﬁoEﬁAﬂAE
[ W %o ]Htﬂ
X0 o2 =
iﬁmiﬂ;oiﬂn
;OT‘I‘_L/HQ.‘AIEUOM\I
qawa%% ~ B
X T T
31“1%(1\%_1051%

- 53 -



O AA A%

Point-of-care-testing 2

=k

ok,

L

|

Aol g 14 1029 gefolA

1699 &efel It

A

%

Holm 19

S
=

148

T 10.4%°] %

E

hyE

oy

doll =

249, %)

©
o I
R
O 9|
N
o
o |
[\ IR
o)
o
o |
= |©
<t
)
0 |
- |
<
©
~ O
— (=
o
e
© |
Vi D)
o
o
o |
VN Ao}
oV
1Xro
m <
T =
T

. BCC Research, Global Markets and Technology for sensors, 2013.

A} 5

o = A%

a1, 2020 ol

ﬁ_

= A

Eis

A, %)

(3]
S

(&9

©
B oo
< 4|
o 4
N
[@\]
8
D
= |2
(@)}
= |
(@)
= |2
sl
==
D
& |
w_.o
m <
o

=

KN

Zh22AlAq 7y ZA sk B E(4.32%)

B
5

DA ZERAA A SRS A AL

* A} 5
w, A

BCC A&.2] A

o
=

BEE

oy
<)
)
o)
el
T

i

5

A S 2

1
R

o Fa AW

il
-

—)

0
el

%

o

el

s

s =9l 71delH

EEEACE
Fol
E3} 7)

sy
-

ANE B

ﬁo

—_
o

el

Tl o] o \=]
2 o]ef Fo

Felol obdl @l

A
pul

=

A-&-3t7]

2okl

}‘\_]__

ki3

e

= el A

=0l 7HAa = A

9l ARk

B
=

AL}k ] 11%e]

ta slew &

7}3]

=
€]

oM a7}

she] Aol A 7

el 44 s

S

welA, 2 9HIER )

Al

i a}

=

A

niat
o
B

=

R

¢
e

o
W

_54_



s
=3t

o= szt 7}

ofp

.
=%

Ak =7k 7h

woFrz A

§}

%

&% o

%2

)

D SR

=1
=

2. 71t 7}

B
_Zrl
®

A

7} 7]

Aoz 714

s
=&

&ol 7t

]
A

S 4% ok

oAl in-vitro A

olp

so] A

-
6}

Al zboll A eFat AgAdel 7t

o
BB

@)

o
50

o
e

.mo

il Al AR ol A

NE A

é}

e

1) e, =714

J|

=
[€)

AA Aol 7t

o 7}

o
.

AJr

xr ~

ol A

A
o

el

A dH7=e 95 Aol A

=
=

o ) )

ke
™

o A3

o
]
)
-
K

A

~

) XL
T

Bl
=T
K
m

—

<

o)

1o
o

o A7)

L
=%

7t 7F

O 9o % o] 9}

ojn

olEs HAE JNE BAR AAZX AA

3
[e]

M

2e

o

—_

L

X

oF

TR
=y

—_—

N

=

.‘;.3_

[0
xHEst

2.
=
Het

= .

1. ef

CEECE

zSet dt

x|,
£ o)
sfo]

X
t 59

0] 54 HEKIT
2
=
it Tk
A w=o] 7

ofLiat
a4 =
= Sf 7}

HEESF
o 3 50 7 2

ir A
R0 gy e
L kel
NUFCRg
BRI
MR g0y
Folg T
TEEHER

_55_



3] 10-2017-0140914)

E
=

(70

O migtE el A

110-2015-0025743)

= =
?O

= 2A4E (37

Flad

o

] 10-1773296)

= =
= ©

O BE AAV Hed ANE WA (5E

5] 10-2017-0012687)

O VAFA &4 (A5

] 10-2017-0027366)

& Hulolx (F7h5S

Aol A= (T

1 10-2017-0096254)

53

E
=

)
=~

O <l Aol H

ofo

(1) 71=H

o

A4 hw/relaE GA, B4 U

X
T

)

PN
=

7} 7]

e EERGE

3

(

7<=

]
S|

i

= A

ol OF O
7'(—]?-—01:2

g =27

-
-,

ki3

%

o}

)

=3

S
i)

<
<

Z7 (6 M o]’ Na',

5] olel e

A

=
.

EIEEL

3|

g

=
=

FAA theg) R

op

R

PN
T
the 1

= Aloj

I

e
B

il

o

o

i

_f

—_—

n
o)

o)

o

¥
il

gk Ao 7]

o] 2]

3t
.

el

=
[e)

3
24 Ao TEe] 7}

Y

1

o

0
i)

(2) 7]

ofp

e A

ol
=

Alzd A, 8 delrh sitkE

_56_



— L
44, & AT 713 d&
L F2 ATA9R
AR
| F=EWE B-08-01-01
E Bl O ) Addddd)
43
4 « Park Hye Ran e lels SRS
Ruas! Fmlo] QA4 ES 1S
+ A R B FAX
A] xol- A % _]'XO} ﬂ‘é‘rtﬁﬁﬁ}
(13511)
F A (A= g BT duZ 697-1 E-mail
EdHAx93 AFs 5075
U, 2
| AERE | B-08-01-02
A = sty A F g 9 Al
1998 ~ 2002 ZA=rdisha Ay s}t A} o]
2002 ~ 2004 Asoisha Ay s}t AAL o]
2006 ~ 2010 A= gkl A 88} EIA o] &=
(HF89=%F1) Isolation and biological activity of triacylglycerol synthesis inhibitors from natural
products
o 7 ¢
| A=WE | B-08-01-03
a4 = 7] # w4 A ST
N . AR AF2Y
2004 -~ 2007 ?J_';‘]L/‘gug OQ'OE:TL% 78_03%9] Q_]':?j?_/‘ﬂa
. © 8 A8 st/
2008 ~ 2009 A=) gl OE ; $£§E
- FEXTH AAEZ 7 g/
2010 2013 SRRl 5 e Q179
2013- 2014 A A EF AL oA A}
2014 = &A Ente] A1 71 GFAA T/ A
g} FoAAH
| AEWE |  B-08-01-04
T o
o BEE A3 T A _I,—(E )
A7) = A7ue || S o - |@rAdA AT g
Nz as | 2273 Ty | EE
o) = A7)

_57_



7N
:‘Ll_

o

"o H
ioo <2
R4 N
M) e
Ho ¥

B-08-01-07

Fake] Al

=

o

he

2016

2013
2014

2008

2011

s

1=R=I]
=

PR
739

7ﬂ4 ;(é /\] 2~ ®l

— B

s

L

L

]

=i}

=~

jssie]
=

2~ €l
h=

FAEY 24
o MA

3T
™

=
A A

F77 Qo] ALgH
oY
i Al

"} o
=

o

4 =R/AN A (el 94, 57) ol A4

Y

it

o

a},

jalien
A
m E &
Zl e
~ ~ ~
ol 3 03 b3
@l — [aN] L0
3 3 3
g ¢ 2 = 2
H o S S S
= o fay! fay) fay!
—_
Q
Eg g >
mm.m 5 = L -
ZES| 8o | SEE
— iR — C O~
X | B2 | BEd
O g oY
= . <Y R Sy 5o
— - = < Lo
T %22 EZ |E&z
— [ g L
a -~ .
= do] < — /M A
o liTe)
5 g =
o ©
2
1%} o 0]
<3 o}
5 2 L 0 g
S HEERE
55 =1 [
o g 28 O =
2 o |58
—
=% |82 |8
QB - = N o v
T =
So % 0 Sx &
‘HO m..m% — 2w X 8
T oo Oed G%S
& E T % =S
T B Smr o .= ®
.0 L O - =
~ dLn = 3 ==
‘mo m © ..mm =g Q@
S s k| BE 2> g
nH cE=| 28 | 2" &
n 8% | o8 T o
o > me
3 o p=Re g
S o = o &
L © T © 2 g
2= =) R
IS o] aa
Lo mm 25
== S B g
5 & ©3Z g
25 |3
% a O
k) ol 8 b
M 4 HJ

_58_




| AEWRE | B-08-01-09
=9] =9] z22y /
- == /37 i m =1 =1 O =7 - 1l B -
%E "lﬂ/ﬁi‘j—l:lo %7]-0 %%oa] %9{_1 ‘%‘%X}'—/}: ] 1~
EUE FEE £ o2RE Ry
1 Egdzd sgES st Uik o gl = 2009 5/8 10-0947377
Aslo] g} = X858 o FAHE
= g dnHe o == X858 }
p IR S AZE GEBA A RS ALE gaam | 200 5/8 10-0829834
aze =
AL AR 7)ol B ARG s AA G Al 2H)
NREERE
| EAR-A B-08-01-12
PARaR=I | _ PN keis -
=2 2 o3 | = ol (i ulL]
gutol Y 2FEES ol &3
S$2335334 AFdr 2 3 S ko] e Al F2A, T2 200
MAE EFA] 20159
gufol AFE S o] &S
$2335334 EAA A Gakol 2 M2 Zea g 12
AAFE FA 20173
FA AT AMEE = 2 .
s 0w 2 ° A A= 910 Safe shine Green
S2187357 7713’& E—:‘j Gl Al el EEto] @ Al A+ Safe shlpe Blue 100/
AAE 24 20154 Safe shine Red
AE FenAE HES S
o = 3L -:—Z]\_ 3L }I\j
sosgpz | AN e ozif e Fmke] o Al Taq DNA Polymerase 10/d
AAE EA 201613
Az Aol AMEEE T
o e A=A Bz 7 3o . o
S2187357 ;ﬁ/dvé-ijt}]o%kzﬁ ﬂ;ﬂ;];;j Euko] o Al A 3 in 1 Agarose gel Tray 75/171€
AAE EA] 2018
o, <t 5 o 8% =7} R&D A9 8 A%
(9] + A 9)

_59_



= ke o o o
N Mﬁ - = - S =
| ® B > S S
@ 4 % S S
< ™ S 3 3
as)] ME S ©
—_
W o T S = =
| =
KR
¢ v g 3 984 3|49 8
T - R = R
BT M| = =2 =2
W% T Z B £ Z| 2 B
g g
KH KH o] N aN] N N N
e o R %0 R | =0 oR
]~ B T N 3 N T N
" || of & o] T o T
+ |T| T T T #|l T T
= x| o= W 3 o W
B! E AN K NEORE N
1r0 ]E
N N
No < o
;Q‘.._ — 0
JJo r 5o | X 1H oy
o g = | W= =
~ B
g mY ow T4
—_
TOX e RN
o el ot B/ A K A
Ty = N N
o BILE ek PR
i zo | W= W T e S
3 =3 B ~ | oF _ N ° Y ~
A IRt
®IEsisler tzo s
P
o Nl T ORITD R
o ~Xq = mm = &w mm
S L e NEE N
_ZT.: o_H An_ ‘wﬂ_ X .i
atl =T ﬂumm
= oF

[e]

2 d@A 3 B A F

| &
T = K
— | jans
O_ZH
_ =
[ee] o=l S
o o] (]
| (=]
m H Te)
| 2 &
| T
M.
-
e
o
e
g
M| oM |9 < ™
[a\ [a\|
T % S S
< | No 4 4
s | 2 =
R | KR S S
—_
N
w X 5B
N || T
T loE| o
1T 5 0K
e = B
5 €
N
il
oy =
gk
o N
B | zm ™R R
T |~ | < oyt
< w9
AR
i EALSEh
B X o X
| oo ™
N
H 5
5 o
o

gl

o

2. EATIA AT

B-08-02-01

W | _
7o oo |5 | =
S|E B RR E
CLENN < =
B o) P s
) )
% £
-
T
” i
g W@ 3
UT .m ﬂ_rm;o_l AT ‘OIﬁ
B > Ho | 4
o R I L P A
RNl
= =< IO i}
s £
M [N
= M
ol = S = S el S = B
w
3 I S Ol s o e
HO 0
T° _

_60_



> .
S| |w EE
N =S 2 a
n_u_._._ iou.n
%ﬂ MT
M
Tl T
| Tor | XT| @
o}
E
il
" w
Mo
Tor
— |%rwr| W
ﬂOiOﬂo ,m,_.c
TR |=|
NN ®
o
o
Ho
=]
|| G
R ©
BN Y| &
]ﬁ_‘;n_;o_l_roj U
..oﬁv,_lrkﬂ/l =
A
o | or nm
D~ 0
NEERE
— | — N
v 2
pliseling
G =
— | — [aN]

) Developing Microfluidic Routes for Understanding Transport of complex and

Biological Fluids; Experimental, Numerical and Analytical Approaches

- B! C il o A 5 M
= &3 ur o Mo = i ch Mo 7 W ulo
[a\}
o
5l £ 4% L3 i 22
_ Mo No == ™ = T
m B < N io,a‘ Mﬂk A
‘_ﬂn_|E1# Hﬂ/ —_ —_ —_ .
= = 0 X X X N
A X X X X
By X I B2 50 52 B
W (¢ BTon g R R R R
IR
\:W_ e ﬂ.ﬂ = =+ —_ —
Ml (9= ol ColE B H ok
T T & B TH & B
5y = = ©= o
— op 1] 2N g —~
A L SE o wZg T EN S o S
B o g5 ,2 882 S 93 a8 58T 8558
e 8228 SEEET g TEosouERY
R o T o 9T o o g ol E0 e EoN
JIA_.E‘E 8T a7 oI G = mhn o R = R
T SEFA<T A8 ZETES 288938
) & SAtv 8 555 | ~A°oEn | SERELAEC
o 5 g~ O~
o (AP © ~ { ®
! 2 ) 2
I © 3 == 538 S 3
T e =5 =5 ofe
S8 S8 S S S8
N
ALY RBERAIHTRD T WT |RTHE B 6 g B o A o <0 <] TR o
%%%ﬁ %%Eﬂ%ﬁﬂoiﬂz %ﬂ%a%%ﬂlg %ﬂ%%%%]
= W= ol _- T U R X o = =
wE M | g Rbms it ppwmepTXeT| W PR
XRIER T AT AF g < THE BET o TpT N o
& R g TR P oo% (T T R i Mo HE o 20 14
= S M RS X0 Ay wp ol o/ ‘_ﬂOI_A J) iy o7 o I <0 ~ by =0 )
i+ my S (AR T e Ty = ST dgop 0| pPrHs
5 Moq4¢| H.Mﬂ% iﬂ_.,aﬁo m.LﬂlEﬂL EM Wmﬁiﬂwbtﬂ nu._uﬂaﬂlu_; o#eotwm
T M AtE%aﬂigﬂgé %@?%%oz%% o gy el olp N
ﬂbm_._iaeﬂu ﬂbﬂxuotligmﬂ%mcv% o ﬂew_.uumﬁ,ﬁ?o u_xmﬂowc_omﬂm_dﬂ%
! ey 0 L L I K —
A o e T T T [Kode s P Ao ol oy BB X AR T "
ROFE ol N [RT ok of T W - i R B W] oF w8 |k < EK o T B ol K] TR o) T = ol R
e op 12 14 2 ) TR KT S
Hr M ERX K 7 ovﬂﬂlﬂ.‘_ma E@]Eﬂzﬁl H _eow,n_
= O = — = o) X A P N oW 2y
03 ,ﬁum g N Hh g5 = %7 el FEOFO ﬁ%ﬁw_/n
Iy G I oy R T B I a
(e S % Al K doR A
HoH o T T R T TR KT o T W T A g X

_61_



o

M ¥ | = R S
L

3I™ | -

d; S S (@)
Sy S— <S8 8
m| 4k | el 3 &

|
[T P 8 R
=
KR
ol _
il NE o] — (@)} — — = —
~ (e} [aN] (e} N m
T I = B B S I =
Wl | © 2 2 2(S 2
5oL XS
1@! Pﬁm! (e) (@) S [l Nl Ne]
Xl O Q)8 QIS
—_
mﬂ e ﬂ = W% WM mw ~
n_Wo ‘o_H o 5B ol = o Jl
o G- R
ol R A RO B Y Il
| B B Ho
\wv.._ ‘uAlo n_mO Mﬂ n_mo
X0 o
Jo B 2
~ e oy
oy ﬁm A =
lrLﬂNﬁ ﬁT ~ =
BT LB Bla =
o I ]
B LTI T
Bo zn o W# T mmwm oo A s
T | By LT T e
TS| K Tiek p|2w
IR oy XM ply ®
g | X M B |0 »
BN |8 | oo
W e w5
W = | X% T
.CIO ~ ﬁE [E) [
A B L A R
N ol ~ )
it w0 | | X
% i =
= | =
e Gy =Y -
I el %

97

2

3. AlF-IhA] A

o
&
(@)
o
9
m
o}
el
|
™
W | _
Tlas|w| = |F| g
— o ﬂﬂ,mm < | X s
| Eﬂﬁ SR PN I s
) Jjo )
% )
n
-
T
e e
= = o4
% S | B | RO
2 5 |E|E |« <
O
ol —_— ﬂ o
z m ww RS R
Bl g || H
%o vm ~
o e
&)
—
g
atZ I = S el s
)
| B |~ || R N
o ~0
z° R

o | |-
TRl (B3
S _lu.v.u
®| X N
9
[a0)]
T
avaﬂmﬁmﬁ
i}
=
]
™
| o | o | Tl
Mo Mo | Mo | Ho
= | A |
= | =
RN
o | ol | ol | O
ﬁﬂnﬂnm
o | T | o
BT
Ny Y
S~
wIE S| 8
NN
| ;| g
ar B S| 3
S| S
122
Tor

F8-9] =) Bio-inspired assembly of nanomaterials for applications on nano-electronics

34

(

and biosensors

B-08-02-03

A&

ATA =

_62_



714
SHeto =
AA7F T3 Nanoscale, 2017, 9,
o 7114
TAAeA Small, 2017, 13 =3
sAMo = o192 =3 T AR 2w
LS S | AR | gay | 7
Yw=elzp 7w (A =) ==
A E Al "1L Nanoscale, 2016,
e 8, 18341
P
243} :
A7 A B & J. Pergdontzzz)ll éIgmplant e e me Az
e QAE i, 2018, 5t o800
29 e Dec;47(6):388-401 oot A AR
ks
343y Aag 53
5} 5} A A Analyst, 2016, 141, A A MRz |29 4
ZRE A% 3890 o) 8 51 A4 | Wy | 52
s 7)ol
5] &) Al =
ﬂi ;‘]l‘;f o = Langmuir, 2015, 31 ==
S (51), 13773 At AT ..

9] &) 1) ) v o =9 uw
j]:i jﬁ o Analyst, 2014, 139 detm | A | T EIS
aap A (22), 5936-5944 o=

gt @A HA A
(9] @ H2d)
| EELE | B-08-02-04
A 4 AT FA A2 Ao Mas Fol g
A H /AN o H3 FAgEsd Fad = n
b5 A Aol A
= U=k 7 At ety eEg 2015.11.01 36 15
AlA 7
7 Z2ATA DAY AT A2} 2018.10.31 51,480
Fed Bt § SENA
dATNE A Qe Astden 2017.06.01 12 10
oF7) & ) WAL ol el 2018.05.31 93,100
G
S
| AEWD | B-08-03
e |FHATREA
o . o e A7HY | ATAE U
A9 Addd As 3o Ho} EEM ‘Zloig Z7lA ALY
. (6)[B] Aol o
L g e o : £3j4 Qs | @
Nz A A5 i) A 7Ho] o2 A Fhod & (1)
= °= de (HZ L v [A+B.%]
ks - - - %) [A] 7
A+ 2010 | uA | A7 40 1

_63_




A PR
EECN RN : d7ae
on § A -3
g | o | I 1999 (U%L NRE R o 1
o7l k1 - Rkl 40 40
EHlol 2 b ulA} Al 40
4 A e 2010 (xgéoksi) ZNENE !
WS- o o A7) 7+ 40 30
el | sy | J1EAE 0
5 A ° 2014 | o) | TEEFA 0
178 o] Tl A | @ 40
BRI =
6 | A o=l 2014 | et | TEE ° !
11}-1]] 73 O:] (9] 6‘—1]—6——}) 7(4 7] Z_]_' 40 40
SRS
; TAM} o 2018 A AL ks 0 0
A 7))
%xﬂ@ 04 (§0J+§|) 6712_} 40 40
(_f_)}j]-o] 2 ol [a3
= ) SHA O‘_:‘_
] A ” 2011 (§]_5—]_jl—_z‘5].) ’ ’ 0
S12i5 & o 2 7] 7¢ 40 40
u SE T
| W | B-08-03
§ I 7FATF AL
a%7099 | A9 pag 33 4 o) BN | A A
Ho} o] Hx ‘Z 7 ATHARA
s s : I8 e
A ANeAEE A N o e ;Pilrg & @
66 B S ue e F =1 %
e 4 (23) A %) [A] i
T
oﬂﬂm nog A4 9] 50
1 i 200 LI
S N 8 20180420 0 60 ’
A E 21.03.
S U
*o;:::,h:ﬁ q}g—_]‘_%;\g %%/\E]@ 4574
b
5 ° 2014 | A g 3
- 2018.04.720
ol & A ¢
1 21.03. 15 o
A 53
o;—I\J_]l'EH m@_%/\g ‘?r%/é]té 4714
5 ° 2015 | < 3
2018.04.720
o]ml 7 E1
%171 21.03. b 614
J 37
A ;—\l:ftH EH fi]l_% /\g /\] = Ty‘:_‘—)‘j] 66.66
L
4 °l 2016 | A g 3
2018.04.720
E N1 ot
.- ol08, 10 76.66
S 37
A g—fEH EHQ-%/Q /\]_,Fj'_ 7,‘:_'—/51 86.83
. St 2016 St < :
. o 2018.04.720 10 %6.83
21.03. '
J 7]
e i‘f"ﬂ o 5k-¢] A1 5 A 83.33
5 R 2017 | A 3
2018.04.720
A A A k=1
2 oL05, 5 83.33
e _
OaEEH 591 41 5 24 82.33
7 - 201 kA <
ot N 7 20180420 . 733 :
-3 53 e 21.03. '
8 | Awag | ustaa 1 2012 AAE | e A 1.26 1

_64_




tal
Muhamm
ad . 2018.04.720
Salman i 21.03. 10 11.26
Abbasi
o} A3l 7]
|  ==ds | B-08-03
. =7FATANEARS]
P 29] Aagel AT 9 g9 drE ATt Aol g
T h = e ok o ik o =7FATAEAR]
- 9Bl e
- 8k =)= slo )4 =+ & A 2§ : A .
e NeaEs A iv; :H 4111304 Jol g A %:hr ()
= Z] 3L 1=
Ws o= (A3 7] Ar () [A] [A*B,A]
chTeuas ol whAL AT &Y 27
1 ) 2008 (=38 2
o] ¥ o 713k 10 37
2] 512 EH ATFRZ 2] z‘sl—/\]_ ?‘%8_]'1)‘\—} o]. ] 48
o =T pul a4 =7 ‘Ex
2 2013 | o gzep | ¥ 1
A7 i -0 A 712k 40 88
Artad | ARz AL | Al AR ol 56
3 ) 2014 (4238 1
x3F i 713k 20 76
A A =4 A o1zl &+A) SRE
4 g s} TH 2014 (xg\:d;s}) A2 g 1A= 48 1
49 ] ce Az 20 63
Aaday | 97z [SN M ol 25
5 o vt \__;L -t 2018 (XH ; _T,_?_ﬂ_) 7HHEL = 1
B ki R R 66.7 91.7
5. ATA1AE/AH] BRards
7 FRATI) B
\ AEWD \ B-08-04
waA® | ArAa 4 o 85 2885 @ 4|
) [e)
(T)gi]ﬁ_ Clean Bench BF-800C 2 AFAT 2 Test& 25
[e]
) [e)
T 2e5A7] Mili-Q 1 AEAZ U ATE A4
[e]
Ertel S AEFAZE E A5 o
A Autoclave DF-100A 2 Werae & e
Z)1}o] O B} - - =
(T)HH = HMF-GW 2 FEKIT M & B
[e]
Eynlo] . . ST - o
A4 Shaking incubator BF2506IR 1 AE Test& Z T
BHLS | Gel Doc Syst GDS200 1 AE Tests 24
A4 el Doc System E Tes 5
@nlo] & e AE NEE o
A Al 27 Pure RO 130+ 1 AEA S ] =
= Hlo] © . .
o pH meter 51302804 3 SETEX 2%
[e]
=)glo] & o =
(T)A% Al Spectrophotometer EA 1 AENT 2D AF+E =
[e]
N [e)
FAaT |l anasn EA 5 AFNE 2 A7 2%
[e]

_65_




i)

1,
&

i,
&

i)
A

e,
A

e,
>

e
-

i)
&

e,
A

el S

o A4 ELISA reader 96well

Ertel S .

v A4 stirrer EA

F)Hlo] &

" Hﬁ *ol Y EA

FyHke] &

o A4 Vacuum pump EA

Emko] <. :

o A4 incubator EA

> o

e AR & EA

=) o

H;ﬁilﬁ HPLC SET
[e]

(= o

(—r)z]]]';]__x_ 3D =g ea

AT e wa An ca
o

Emko] 2

B A4 PCR ea

e,
>

k!

EER Q1A -]

)
o

Ultra Syringe Pump
(Harvard Apparatus, PHD Ultra
Advanced Syringe Pump)

oX
o
%
Ee)

Optical Microscope

e
&

At
Jat e (Nikon, TI-U))
JEETERS Droplet Analyzer

(FEMTOFAB Co., SDL200TEZD)

i)
+

Viscometer
(ProRheo, R180)

oX
o
&
Ee)

e,
>

Color CCD Camera

(Xerox Corp., ColorQube 8870)

PR 2%
? (Manta, MG 282C IRC) T
J T 7o &= A o% 374 Ao ) e
A3t = 3} A 2

¢ (ESPEC Corp., PWU-3KP) ¢ T
peEa Wax printer A .

Paper cutter
(Silhouette, Cameo)

oX
[l
o
=

e,
&

Convection oven

MN

HN

A 1l
(DAEYANG ETS)
R Spin coater
(ACE-200)
R 3D printer

(3d system, Projet MJP 2500)

HN




B-08-04

% A7)

4 4
=il w
ﬂo
A T
= e
- 70
g oy
=
— —
< oo <
Q () &)
)
g
g
c
8 ~
3 C > &
=Y P S o~
< N R
S K| SO = LS8
M m L o o
s S ER|ZET
£B 2B |®RL=
42 B2 < |E 2 ®
3} Z B 5
&z s T
~ O . %
vA
K-
&
o
B
= P
& X
i SR
70 R 2P

o AT

L o I O B B e B IR KA A |4
% e I - L TR - IR - TR - TR - = | e
0
gjo
P
T T N
s ul ¥ R7 < _
N x| & > o T 3 Wo =
- B || Bz N || N | o = [N | |
1H | S m i X gl ML 3
do E m || O P g 5| e B9 g | ol
63 M| g % o< < e <%=
4 W S | ® °
T X 7
o
A_l a2 (a8} — — — — — = = — [a\] — | —
£ o 5 135w (B = 2 g
7T S 2 B|E2E I8 RE 5| | |E
= s | 2| B IEBlalilEg] = g |&
m m =|Mm — N © ¢
= S T 0 % %
\rm
mo w m () W
—_ = 5| 0 & 3] KO
_ 28 3| Q O o | _
= x| 8|28 Es|S|.| BB o | 5B || o
X = s | o7 = O E|L =R & ~ o bl T |
el 5 o S | w22 S|®| LT gl o 2 W|=|x
e = » | 3 2258 Elx|F & | EF | E|rP
by Ml N | E5(52|k 7 le| 2 S = B ®o | 4
- S 5|~ ol R == X
B Sl iald |~ < 4 ﬁ
n o N
o
HOFERN OIFEN T B = ol Rl el B TN T|IT BB
N R BRg®| % | | W e o E EEEE
oF (R M TR TIR| R | R 3R TR R TR R SR TR R | TR
o (eh (R (R | | R R T || %% |7

10

Bl

jruze]

6. 713(71%)

B-08-05-01

<0

ko] @ Al

g

101-82-12009
FAW (AEDR/D)

135-81-53985
- 67 -

134511-0060654
o1 (N =/ A}




| GRS
S G &
g Eﬁ o .
Z N o o
ﬁox = XX
Ny i o[
2o s v
B o
\’
5 L8 5
H & | &© 5
e lalz alle oE<
= =l I ol | XX " E
5 I o =T =N il e S B O B X it < :
2 mmzwmlzwwma@,mm%%mzmﬁi 5 u%
x| | = LIS == < Amw LIS ﬁ 2
) U RO B Rk
jut W )Jl, - i
~ n | o ¥ HJJ
W | %%wﬂ ’
T T T
AEEEE B Za AR
o AN | AN | | AN SIS S X g - = =
il S|5|5|5 TSR FEERIE
- X o [P | o ey | =
Gl - o e
~ ¥
_ =l N
U3 o =| =
e i 5| =
T ! | E 5
N B =r aﬂ Mmﬁ + Jo T
i g ae ?]éw 1o
: - Z NG BIR T-PR
S
© el © (=)
S ()

_68_




B-10-01-01

300,000
10,000
90,000
100,000
100,000

400,000
300,000

10,000
90,000
100,000

400,000
300,000

10,000
90,000
900,000
30,000
270,000

300,000
1,200,000

100,000
100,000
100,000
100,000
100,000
100,000
300,000
300,000

_69_

10,000
90,000
100,000
10,000
90,000
100,000
10,000
90,000
100,000

200,000
200,000
200,000

30,000
270,000

2
&
X A
m,m,m,m T
o SCR RTINS A o || T
W |9
X 8 e
1~ -
Z8T N
5(n ™
T
se
X S ul | 2
4~ iM
L8 =
< I+
(s
=
NEE IR E T
4~ =
_ﬂr@om,mm s g oy
T g SIS EE = o
it oW
e SRR N
) i B
k828888 ® ¥
=3 iy
_._nmmam%mw o~
B
SRS R | -
1~ Ak
T
%87 glglg gg T
i A= === =
» | = |¥F N

HT h

=
2 A
gl
el
o

%1—
A

erlowlafsaitat

A
Eigl




2. 1A AT ] vl s AR o

(9] - A9

| EErES \ B-10-02-01
- zarjwy | RANE A o
ik = ik dE |d9 |BE| T qd= %)
1. A5 205,900 | 90,000 | 78272 284,172 90,000
1.1 1731 45,000 | 90,000 45,000
1.2 g1 7| 24,000 24,000
1.3 A7) - A=H] 30,900 29,162 60,062
14 A5<EH] 46,000 16,850 62,850
15 A7-2AFx1m] 10,000 3,260 13,260
16 94+5+% 4,000 5,000 9,000
L7 S/l 70,000 70,000
2. 2] 4,100 21,728 25,828
2.1 AR U]
22 A7-AdH| 600 600
2.3 3H&-gx9H| 3.500 3,500
o Al 210,000 | 90,000 | 100,000 310,000 90,000 100

(h) FHAT B

| F=WE | B-10-02-02
_]
W= a2 | @ = A T2 e
L A3 205,900 90,000 295,900
1.1 Q17H| 45,000 90,000 135,000 da A AE
1.2 31z
L3 A7 - AEH| 30,900 30,900
14 g5 H| 46,000 46,000
L5 d7-3A 314 10,000 10,000
16 A% 4,000 4,000
L7 157 7He] 70,000 70,000
2. 3H3H| 4,100 4,100
21 A AN
2.2 ETAUH| 600 600
2.3 AI-gA A 3,500 3,000
& Al 210,000 90,000 300,000

_70_




(h) 91t 9

(&9 - A1)

R

FENE | B-10-02-02
N N T3]
H B | = | x H] 1
1. AAH]
1.1 9171H] (8,640) (8,640) v 2|5
1.2 A2y 18,480 18,480 26.4
1.3 A5 A8 - A=A 12,000 12,000 17.1
A& FAA R 75
14 A7-g%y] 12,920 12,920 185 (7,272,0009) 7} 7}l
=9
15 AFIA|F71H] 6,011 6,011 86
. AAN(AE+3AAN7AN] EFH ]
16 A7F3 5,385 5,3%5 77 el )
2 A A5d+
o N E AL
%(40%°] ] 2HA)
ARA(A =2+ A 71 e
2. 7H4H] 15,204 15,204 217 A9 27.7%
(421713 5%°]u)
21 AFAAH]
22 ATAYH
23 A B EAUn|
ot 7 70,000 70,000 100
(th) AFE-AF7) (A A stal Akehe 2o
(Et9l © M)
AEWE | B-10-02-02
s - T-AH]
LI a 4 EIE
1. A
1.1 214N (8,640) (8,640) v 2] 5
1.2 Al iy 24,000 24,000 24.0
1.3 A A - A=) 29,162 29.162 29.2
14 g% 16,850 16,850 169
15 oA 37 3,260 3,260 3.3
. AN (FAE+EAIH] Eghe]
16 A5 5,000 5,000 5.0 15 a ol AR)
2 AA 9 AgAF
. ) = A 9] 3k
%(40%°1] 4H4)
AR (FE+AGA T
2. 7HH] 21,798 21798 27| ;);( ;;6‘; il
. 0
2.1 1A n|
2.2 AT-A LH] 21,728 21,728
2.3 47282 9]
3} A 100,000 100,000 100

_71_



IR A 2R A

7hH
1) Z A1
7F °1HA
| EELE | B-10-02-03-01-01
) Sl . 5l A8 | AAFY | FE&(%) & A(AxB/100)
T ° T* (A) (B) kil Gik=s v A &
vl 2k 217 50,000 40 20,000
o174 o)A} 94,000 10 9,400
‘1}/8_%: l?‘xc} “ESH % }\]_6‘01- 50,000 50 25,000
7 1A 8] g o 38,000 20 7,600
o ] 7 e LA 33,000 50 16,500
FA7 = 30,000 15 4500
Ul k7l 9 28000 25 7,000
o1 A ] 2A(H) 90,000
A
2% N 50,000 50 25,000
. (F4)
et ATt
g 7} 40,000 50 20,000
(A<h)
A5 45,000
o | 7=
=5
i A A
Z N+ 45,000 90,000
W) AFAA - e 2 A5
(&9 - HL)
| A | B-10-02-03-01-03
3| = 9
52 o 7 - = H| 32
v 4 Pl [ 8 | 8 | ®
AFA
A7)
EFEFD ML A
360 10 3,600
2kl
AALE F7] 80 50 40 2,000
28 77 &) 120 20 2,400
FEddE 49 A7 F
T ARFE T U
Z 9 resin silica 4,830 1 4,830
A 5.4 A= resin (ODS)
_ TLC 5 AA 252% 650 4 2,600
o AA & filter 5
wAE A ARFE 1,200 2 2,400
A48 ¥ 5 chemical
Prep. & ZdH 5 & 1,700 2 3,400
T Y Ak AR 150 15 2,250

_72_




10ul Filter Pipette tip 40 10 400
tp = 200ul Filter Pipette tip 40 15 600
1D &
A3¥g  |trypsine EDTA solution 100 3 300
EEFE S Yellow Tip 30 10 300
White Tip 30 10 300
Tris & 4Z &Y
) A & Argar 140 2 280
oF )] Yeast.EX.tract 70 2 140
_ o petri Dish 100 3 300
T N Blue Tip 30 10 300
Ak g m]
NREA R AR A AH 2 150 30 4500
A 2h3E A 2
H]
_753-_ ol 30,900
o) APy
(=St
| FEWME | B-10-02-03-01-04
e 7 o
B
7o 9 2 Gw | @ e
e
H]
QT B AT A B4 % 50 50 2500
Ash-&eto]
= AApH)
TFoH
FrE 9 HAHA FrE 23,000 1 23,000
A A F
7)e}
A7} A 7181 300 5 1,500
g1
S | eNA% 9 ardug Ean 300 3 %0
L gFA]
TA 5
Fa ]
3o
A8
ARt Al ZHF H) 300 5 1,500
UEL
3r3 W S A
6—}§]'/"ﬂu]1/]' ‘E:_LH "l§] —7< Kﬂu]j 71<3 h 170(X) 2 Z,O(X)
‘ 5174 71+
A7)
Hdug
Eoa
S 7
&718

_73_



7] & =]
NMR #4 9% -Cl13 140 40 5,600
NMR #4 €% -Hl 60 65 3900
o Hhx )
;]f;ﬂhg;] MSH# 24 o 70 50 2,100
e 2D 3 T x 24 150 20 3,000
A H-A 7}
AE A5
Al 274
R
Ao A
Zol 46,000
2h) Akl x|
(&9 - A1)
| EEES | B-10-02-03-01-05
3] 2
7 2 99 e | AT 7 9 gk
=] Al 2R EA 125 10 1,250
=7 &% 591 7% 500 6 3,000
EY & 205 2 410
AHF-8- ] HAEA 40 7 280
AR E 5 100 7 700
7171-w] 4]
TH-FA
H-&
8o kel 1 S W e B 230 12 3,360
. ofxt Bl 5 4
344 5= 3 3} o] 71 = 50 20 1,000
B Ao Skidb
Zol 10,000
) AT
(o] - H4)
| B | B-10-02-03-01-06
TE FAR7)E s H] 31
AT 23 9] 5% 4,000
3
e TN
EAEEA B-10-03-01-01-07

70,000 <

74 -




GO

| FEWE | B-10-03-02
AT gqga| FIE g A(AxB/100)
T 373 A4 A& (A) (%) — —
FE« (B) = & 7
o] Aol el
] [ATES BT
(D) | TALAE7IIZN]
2A(C)
| Bk | B-10-03-02
3% ]
=R (M4 B 12
ATA ol g3t A7 3AA 600 1 600
7311(D)
T DgsaeAgel | 59129 9 5508 2 1750 3500
L R
27A(F=D+E) 4,100
4] FH(G=C+F) 4100 AAEHAE: %)
() A7
1 A3
7h Q133H]
(9] - d9)
[ ==ds | B-10-02-03-01-01
— -
o (W8] gy | gq (ATAE| 9T ’Mf(% #_A(A-B/100)
TE |2g| T (A) B e A )23
e | | P 86,400 10% 8,640
7|1
9
2 (L) 8640
ERS
Q1]
At
1
2A ()
F A=) 8,640
L) shAlz ]
@O AT 227 A

_75_




| B | B-10-02-03-01-02
“ S = man-month = T
WAL A -
A} 3} 2,500 48 12,000
ESPN 1,800 3.6 6,430
&AL 2} A
A 18,480
o) AFAA gH] 2 A 5]
(&9 - d)
| A=WE | B-10-02-03-01-03
" 9 3] 4= = 9 W3
T R S ez [ 8% | a= -
AFAA
A7)
Z}E paper o 200 10 2,000
7hE A ok 300 10 3,000
photoresist 900 2 1,800
bio buffer 200 5 1,000
sl wax 7HEEA 200 5 1,000
- 4o A= 500 2 1,000
LED =4 100 2 200
paper cutting kit 150 5 70
glass ware 100 5 500
71} A 54 750 1 750
AAkA 2]
ANEE T
A 2FE A =
H]
% o 12,000
Zh) AT
(&9 - d)
| EETES | B-10-02-03-01-04
3| = 94
T 4o B e | @ e
9 &4
H]
A u] - EAL-
3} &elo]
= AR
T

_76_



=P~
a4

A A&

gl

FAIA TR

7,272,000

1,272

A7t
&8

=<l

T ]

=

]

357

A8 E

Art

UELl

53] AL
27

200,000

831x150,000¢

:1,

3,600

ATEA
] =0

512,000

2,048

AFA
o= A
ERES:
5 gkl
o g A

ofj
)

12,920 ML= :
12,920,000¢1)

5} Q5w 2]

(9] : A9)

| B-10-02-03-01-05

= 7t

3
= 94

H| 1L

5%1x120,00099=600,00041

1,800

142,100

1,421

EBR

9%1x30,00099=270,000¢1

1,350

A

831x30,00099=240,000¢1

1,440

6,011

2174)9)11.0%

_77_




GO

R

| B \ B-10-02-03-01-06
ey RN 29 e
AFFT 27,120 A9 x (19.85)% = (5,385) A4 5,385
47 5,385
2) ZHE ]

7h) wld el 7] A

GO

| Z=ds | B-10-03-02
%9 15204 A1 PRI (F i) ¢ 21.72%)
(th) Al 7] 2
1) 23]
7h 7R
| FEWE | B-10-02-03-01-01
) A pp 2] AnAE | AAFY | Fo2(%) 3 A(AxB/100)
TE T (A) (B) Like) HE U A&
. 0] %3] il 86,400 10 8,640
HE
A () 8,640
-
1]
At
e
2A(H
FHT=t+t+2h 8,640
) st 17H|
@© st AH LA
| ZEWE | B-10-02-03-01-02
" man-month =
T2 4 #9 =ol 23} F 49 v 3
HRALF A 4l
A} 3} 2,500 7.2 18,000
2 A} A 1,800
AL A 1,000 6 6,000
4 A 24,000

_78_




(el : A9

R

| B | B-10-02-03-01-03
34 = 9
h=]
T E o S [ @ | ms |
A
1)
glsb ok 200 10 2,000
7}~ 100 8 &00
Z AT 15 10 150
Si wafer 500 3 1,500
TEM —18|= 100 10 1,000
FH Y 5 ARE 50 30 1,500
oets, IPA 5 &) 53.3 8 426
EAg 4x #d "E T 1,000 1 1,000
s HEPA |70 836 1 836
- UV-vis #3Z Fu 1,000 1 1,000
pH "H &2EF 500 2 1,000
L A} Aol 400 5 2,000
AFaA AZ-S 23 DNA 5 71 300 40 12,000
iz kA ) 300 5 1,500
Ax ) 20 20 400
media 77l 200 5 1,000
AE BA Aok 125 8 1,000
kA 2|
AR 7
A2 E A 2
H]
= o 29,162
Zh) AT
(&9 - d)
| Z=ds | B-10-02-03-01-04
34 = 9
7 o 7 _ =] I
7 4 S P 32 (A9) 12
B a9 st3] A 4,000 1 4,000
H]
A2 n]- EA At FH QI E AF 150 2 300
913} &efo]
= AFH|
R )
Fra 4 = AAE 700 1 700
A A E 2
71E}
A7} Ui A4 #d A7 A 400 1 400

_79_



el Hpol e Al #¥ HETF AR 400 1 400
=9 200 3 600
L& FA
w5 e =A T 200 3 600
w3
3o o5 308 9% 3% tio] 100 3 300
S
Al
dEk]
Sh&]- Al m Lt afje] <8 7] 800 1 800
74 =St 7] 250 3 70
dis
Bolz
&7]8
71E=0H]
AR 24 (TEM, SEM &) 300 10 3,000
1A %4 ¥4 (XRD, FTIR %5) 150 20 3,000
wssrgy) B 2A G @71 M9 B4 200 10 2,000
A AT
e A
HA =4
EEL
Bag A
o 16850 HA(AF © 16850000
o 1 %)
- FEY AR ALY
=84 °l1gd =4 543 vl B ~® Materials
&7 7¢ (2018 11. 24 ~ "18. 11. 30 ) % 7 Research Society
Zo|ZA =AW ALS A ZAbeh Al 5ot *&oqif%;,A:L%%i4l Ma} g Hal
A ATl e ATIAE LT 9 IS FAND 5 s A
A s 2ejds 299 ARE dske] AHEE ool & sAlE
sl oF 131
e g S Aare A9 AR Y, 2am T 2 ol AAEAe
S EAG A7 W) A7t Beste B okEE Fake] old tid 4l
A7E F% + A
s | AT G5 e AFGAS AUshed AT AR
dgAsE 2 gAY | :
gl 88 A4
A A} AR e dA
3 197 53 24, v ArAe)
2 2917} s13] 74, el A A W
2 394 ot3) A, dd e w
3 407 33 A4, wel A7ASt w
o 5 3] A4, Bl A A
6% 7 sh3) A4, B A7 W

_80_




T4 33 A, ¥ AT wF
Z~ 1= ol = o) %L (ﬂ‘q Td— E‘i E] = H] <7
1e=9T = (29l - 9) PERSESnES +
ZIe=de  FH(d
know - how )& 7|4
ul) A3 A F= 21 H]
(9 - A9
| EETES | B-10-02-03-01-05
7 2 9 @ 7| T o o
RL hil (‘/F%t,a) =
et 813 24 150 3 450
Z74oln) 3] 4 100 3 300
AFELg ) EY, Fol, A 5 7 100 10 1,000
ALE A Oox = oF HlZ o
o ﬁl}ﬂy TI—Z]H]% o
YA
H] 8-
5 o] oo Tyl 3] 120 8 960
A 5= 2} A ey PEy Ay 50 5 250
#ag Ao
= 3,260 Au|9] 51 %
vh) A5
(o] - H4)
| I=WE \ B-10-02-03-01-06
T8 A& =9 H 1L
AG4F ol7N] 28320 MY x(17.7)%=(5,00004 ¥ 5,000
A 5,000
2) -]
7h vl el 7| #e A5
(Fe - H)
| F=WE | B-10-03-02
= of 21,728 A FrEuE 27176 %)

_81_




=lg=!

3. 22 A

7v 22bd = AT ] v B S
(G  de)
| A=W | B-10-02-01
0 = zasjwy | SEANE 2 2R
a7 | 4% | 4= | Az |az= ez a=z | a=z |
1. AR 205,900 | 90,000 | 78272 284,172 | 90,000
11 21734] 20,000 | 90,000 20,000
1.2 st 20,400 29,400
1.3 A7) - A 5H] 55,900 207726 80,626
14 4725y 46,000 15,836 61,386
15 AFIAF3H| 10,000 3,260 13,260
16 753 4,000 5,000 9,000
17 Sgta 7| 70,000 70,000
2. 7] 4,100 21,728 25,328
2.1 €A Uy
22 ATAUH| 600 600
2.3 AR YA 3500 3500
) A 210,000 | 900,000 | 100,000 310000 | 90,000 | 100%
U 22bd = AFd] v 5 AewA (o7 @ o A adiga ey e
(D) 223pA % A7l v E5E & 48 ™A A
7hH FHAF7
(9] d9)
| AW B |  B-10-02-02
WooE 4 7 | a4 = A |7 W @
1. 23] 205,900 90,000
11 2173H] 20,000 90,000 AT A&
1.2 3A321714]
13 A7 3] - AEn| 55,900
14 475 46,000
15 734 F300) 10,000
16 A74% 4,000
L7 gt 70,000
2. 7] 4,100
2.1 1= UR
2.2 A2 4] 600
2.3 AH&-gA ] 3,500
g A 210,000 90,000

_82_




(h) 91t 9

(&9 - A1)

R

FENE | B-10-02-02
An
N o= 4 2 | @ = A T u
L A3
1.1 1719 (8,640) (8,640) 7 A =
12 4] 19,320 19,320 27.6
1.3 A+ %] - AEH| 11,000 11,000 15.7
SIEE FAIAR S5
14 97-2%1] 12,962 12,962 185 (7,272,0008)7} Z7}=
Fg)
15 A7-apA1 3700 6,004 6,004 8.6
o1 AN (3 & olAH] xdhe
16 A7 5510 5,510 79 i o oy
= A AT
NER B
17 e EENT T
%(40%°1H 4H4)
A3 0] (A E+ S A -/ ]
ARA L] 15,204 15,204 217 (A 277
% (G713 5%°14])
21 A=A L]
2.2 ATA L]
2.3 74 e-8A ]
& Al 70,000 70,000 100.0
(th) AFAF+71 B (At Adsta st o)
(o] - H4)
AEWE | B-10-02-02
0 = | s T3]
H] 5 a 2 a g A %) H 1
L
L1 179 (8,640) (8,640) A
12 A7 29400 29,400 29.4
13 A7 - ASH| 24,726 24,726 24.7
14 47351 15836 15,336 15.9
15 A7-apA|F700) 3,260 3,260 33
N ARG DT A
16 472 5,000 5,000 5 5 1oaCesol ) 1)
EETCIECGER
g AL
17 SIE1 7)) EERT e
%(40%°1H 4H4)
] ekol i}
2, 2] 21,728 21,728 217 zﬁff—?;?&jw Gl
2.1 QX H|
2.2 QA 9] 21,728 21,728
2.3 738+ n|
& 7 100,000 100,000 100

_83_



(2) 229 AF ] v AR A QA A
7hH FHAF7 S
D 25w
7h) Q17 H]
(&9 - 1)
| EETES | B-10-02-03-01-01
?la )‘\l = A ] =9 = O (Q k<] AxB/1
TE T (A) (B) Hw dAE v A F
Br) et 25 50000 20 10000
uAs 53 50,000 22 11,000
A 5] I} 38,000 10 3,800
27 o] seiapar | 33,000 30 9,900
Nz | FA% EE o0 30,000 15 4,500
orm | A 4 " 28,000 22 6,160
JEe | 174
g AL A 50,000 50 25,000
LHT 120d
o170 A8 D 40,000 49.1 19640
A 90,000
Sh7a
E jz] - 40,000 50 20,000
(T%)
2t
g
ZA)(h) 20,000
o | 7]E
=3
A7) | 1= 27D
Z A=Y+ 20,000 90,000
) AFAIA - ] 2 A 5]
(&9 - d)
| FEWE | B-10-02-03-01-03
3¢ = 9
B o 7 — — =]
0 i Pl e [ a | as | P
AFA A
A
FHo =L BEEA BAE Ao 7| 360 10 3,600
A& 78wl 50 30 1,500
248 77 £ B 120 20 2,400
Fzad 49 20T 5
29 5 |7 -~ P 250 30 7,500
Awvl |, 2uE FYu
OTELOKIT A%E 47 4
= , 246 20 4,920
chemical
A resin (ODS) 1,300 3 5,400
TLC 5 AA 223F 650 3 1,950

_84_




A AL filter 5 270 18 4,860
A8 Y AERE T 1,200 2 2,400
A8 W3 5 chemical 230 30 6,900
Prep. & ¥ &5 &2EF 1,700 1 1,700
BEA 9 FF g A ARE 150 15 2,250
10ul Filter Pipette tip 40 10 400
tip & 200ul Filter Pipette tip 40 15 600
Adg chemical solution 100 3 300
ARE T Yellow Tip 30 25 750
White Tip 30 25 750
Tris & &¢&5& 230 10 2,300
) A2 uj ok Argar 140 3 420
e Yeast Extract 70 5 350
Hj A 5 —
- petri Dish 100 9 900
e Blue Tip 30 25 750
A el
AR R R AR A A 150 20 3,000
ANAEAL
B
= 4 55,900
o) A5
(&9 - d)
EEE | B-10-02-03-01-04
e Z 9
L 9 7 - H| 3L
T R P leea | @ =
ER
H]
SEEIRE A HAF T 50 42 2,100
Ab-Rlsl-&
glol =
A %]
FELT
s8¢ AT 5 23,000 1 23,000
A A5 2=
7)€}
A7 A 7heHE1| 300 3 900
g g
ERtEd TS 2 AFYuS T 300 1 300
W& F A
A 5
AT
5] o)

85 -



AL S
Al w vt AR o 7 v 300 3 900
70 F 1]
53] . SuiEhs] B AW A
g}3] - A v Sel A 7] B 1,000 2 2,000
L 37k
eI
Eoda
S 1A
&£7]8
7] & =0
NMR #41 9% -Cl13 140 60 8,400
o 7 7] kA NMR 4 9% -HI 60 30 1,800
s Msd = 24 9= 70 50 2,100
128 oD BHE TE B4 150 30 4500
Al - 24 A 7}
Jd= AE
A 27
2 ]
22
il
o 46,000
2h) AT TA F31]
(9] © A9
| FEWE | B-10-02-03-01-05
T 2 ] g 2 7} S = o "z
- B = &%,2) =
=) A 2 A} 125 8 1,000
7o) W& 521 7|+ 500 6 3,000
EY & 205 2 410
AHF-8-5H] BRG] 40 7 280
AHFEE 5 71 10 710
7171-8]%9]
TY-A
H]-&-
< Aulu 2 Az 39 300 12 3,600
3] oJH]
of %W B A
TpAl 52} ]: 5017] = A 50 20 1,000
e A -
=4 10,000

_86_




vh g
(@9 : A
| B \ B-10-02-03-01-06
T2 AR 7 & =9 H| 3L
AFFT A n 9 5% 4,000
HA
Wb $TerA )
scWE B-10-03-01-01-07
70,000
2) 7+
7h g7 #e] A4
(9] A9
| EETES | B-10-03-02
AT | gqge| FAE g Al(AxB/100)
e A 9 A8 (%) - -
2m, | A (B) a7 | @2 A
ow | Adae
e e
1) | AFALAT7RIZH]
2AC)
| EETES | B-10-03-02
7 = g 9 | m g | FAEY W3
ALA Yol T3k Au] 3] A7 4L 600 1 600
AH(D)
I DysraeAad | Seed 4 g 2 1750 350
@ | ag gnm
2 A(F=D+E) 4,100
2t FH(G=C+F) AL (A& %)

_87_




(h) 91t 9

D 254
7h) 1z H]
(&9 - H )
| S | B-10-02-03-01-01
o a9 . s AFAe | Al 7'&"4;%(% ¥ Al(AxB/100)
* 7 © Ti* (A) B) da ik B =
S o/ %l7] LT 86,400 10% 8,640
S
27 () 8,640
l?*
Q17
At
e
2A(h
FI=t++2h 8,640
L) Az
@O g8 A8 A
| =3 | B-10-02-03-01-02
n o] = man-month = @ -
HRALS- A -2
EIDNE R 2,500 6 15,000
A A} 1,800 2.4 4,320
SHAFH
Sl 19,320
o) AAA e B A5
(o] - H4)
| AEWE | B-10-02-03-01-03
3| 5 = 9
T 0= R G - W 2 I
) i R
oq:rL}\]M
A7)
7}§ paper & 200 5 1,000
5 A kR 300 10 3,000
A 5H] bio buffer 200 5 1,000
A & 400 4 1,600
g 89 400 4 1,600

88 -



Pad 7

100

al

glass ware

200

@)

1,000

7JE} AsH]

1,300

1,300

11,000

_CH

D]

-

4)

Ry

| B-10-02-03-01-04

T 2

A

7t

= 9

(H4)

H) 31

=9l &l

H]

AE R

15} Zetol

= A%

o

3L L
o -1

o= o
TTE R

A A

71e

FAIA TR

7,272,000

17272

k)
&-81]

UEL

EERE

27

1091x150,000¢1=

1,500,000

4,500

SamAs

F9%

7NakA

AR 2474

238,000

1,190

_89_



AR AT

[e)
AE HY

ERES

=]

Bag A

12962 A=

ol
5 12,962,00090)
ul) A3 A F= 2]
(9 - A
Bk | B-10-02-03-01-05
3]
= Ul F% oy 691x120,00091=720,000¢1 3 2,160,000
Z7Fon]
AP g AR5 168,800 844.000
7171-0] 359
T4
H] 8-
5¢]n] 3] o] 1091x30,0009=300,000¢ 1,500,000
A=Y 2} 2] 1081x30,0004=300,000¢1 1,500,000
HEE A
o 6,004 21744 2]10.95%
Hh) AFF
(F9 - A9
ZERS \ B-10-02-03-01-06
T5 A7 & =9 v 1L
AFFG 27,960 A9 x (19.71)% = (5510) A 5,510
FHA 5,510

2) ZHAH|

7h) el 7o) A

(&9 - H)

=HE

| B-10-03-02

15,204 H @& (

21.72

%)

_90_




(Th) Al F-157] %
D 254

7h) Q17 H]
(&9 - H )
| EEEE | B-10-02-03-01-01
Ex A g 5l AAE | AAFY | Fo2(%) & A(AxB/100)
TE T (A) (B) Likes qE v A F
A o] %3/ e 86,400 10 8,640
1= A (D 8640
Bk
A7 AT
HE
2AI(CH
FHCE=YH+ED 8,640
L) SHA Q1xim|
@O s H] AQ A
(9] = x9D)
| FEWs | B-10-02-03-01-02
o man-month =
52 4 549 =o xap ZF 9 ¥ 3
WAL A 3,000 6 18,000
o AF 2,500 2 5,000
LSRN 1,800 3 5,400
3k A} 3} A 1,000 1 1,000
4 A 29,400
) ATAA e B A 5|
(9] = x9D)
| ks | B-10-02-03-01-03
3] a5 9
B
i 4 B e [ we [ e |
ATAA
A7)
A eF 200 5 1,000
A, Ar 7 T 100 6 600
HEE Y4 & 50 30 1,500
Aer] BSA & @9z 150 5 750
- 96 well plate 40 15 600
Z A 15 5 I6)
Si wafer 500 3 1,500
TEM 18]= 100 t 700

_91_




FH H 5 AwE 50 30 1,500
o Ete, IPA 5 &) 53.3 3 426
EAg &2 dd A 5 1,000 1 1,000
UV-vis #3X Fuj 1,000 1 1,000
pH ME Am3E 500 1 500
U b uf 400 4 1,600
AF A AAE 98 DNA T Ful 300 25 7,500
g o 300 5 1,500
Al ol 20 15 300
media - vl 200 9 1,800
AE A Aok 125 7 875
Ak g n]
AR E
A 2FE A &L
H]
z= 9 24,726
2} A7+ 5]
(&8 - A4
EETES | B-10-02-03-01-04
35 = 9
7 o 7 - H| 1
v L Pl ¢ga (24) 122
Sl 3] &gl A 4,000 1 4,000
H]
Q12 H] - HAL- AT A A E A% 150 2 300
18} Lol
= A
TEAF
SR 2 =5 AR 700 1 700
A AT T
7| e}
A7} v oA el AETL AR 400 1 400
Bl Hlo] @ AlA #d AET} AH- 400 1 400
Eati)
W5 n]
A = o TA 236 1 236
8T
3o A 3|95 3t 3|97 o 100 3 300
AR
A
WEL
g+3]- Al Lk 3] st o 800 1 800
7 U 5t3] 7 250 3 750
qaE
g8
78

_92_



71E =]
Axpsu 7 &4 (TEM, SEM 5 300 10 3,000
] A =
e e
H]Z\_%]’%H] =5 T B S = = T )
A 5244 7}
A= A
A i;ﬁ
2 o
L3 An|
15886 ALA(d+=
15,886,000 €)
- D REZ ME AE
=84 547 ul = San Diego, American
%471k (2019. 8. 24 ~ '19. 8. 30 ) 71 Chemical Society
= - AxadA et AxAee] Fo 28 2 =2 affinitys 2t
FoE 51 8% AR 1AAE AW S gl el e A A 2
E A = X450 =& AR vhSste AFIAE e Ao
g A7) 141l 53] OWr—J AA Aol vEg-st = 9l 1FEA 7 ol d=d, o]
#HdE e 4 EoluE 7THHA L AtA FEEE S EfA Fopd 4

2 19|30, ofy 2
ofo fohIrlr o

A 2 ol
oo sa e 4 F LS e grE 4t dedAs A
dgARE 9 2873 2 o o TE o mel -
=
5} A BE 94
o) 113} 53] A, #d JFAS i
E 291 2} 53] AA, #d JFAS i
& 33 53] A, d AFAS i
s PR 53 #A, e A7Ae
l 594 33 A4, #d ATAY ww
5 6 53] A, ¢ ATAS i
RE] 53] A, B ATAS g
BN v oo e |5 = H] al
B B =5 Al T8

ZleE=de  FE(d
know - how )& 7|4

u) ¢ 2} A 57 ]

(9] : 19)

FEND | B-10-02-03-01-05
T ® Bl < @ ( = 9 H| 32
= sk A4
=7y 3o A4

_93_




PR EY, Fol, A 5 7 100 10 1,000
A3 A A= 9% HZo
7]7].1;]]%0 L:TLL (6] ‘I‘;X]i HH§‘£7]C] ]E"’] 150 2 300
0] 8-] 79, #AHE 5
]
o] Bl gy 3] on) 120 8 960
A58 2} A =3} dedE A 50 5 250
#aE 24
9 3,260 Z4n12] 51 %
Hh) AF4
(&9 - A1)
| =S | B-10-02-03-01-06
TE A7 & =9 v 1L
AGtFT o171 28320 HY x (17.7)%=(5,000)7 5,000
A 5,000
2) 3]
7h) Hldg] 71 el 45
(F9 - A9
| B | B-10-03-02
z 9 21,728 A9 RHHEWIE : 27.76 %)
4. 3AAE A EE] v 5 AR Y
7F 32Pd = AN v g F 2
(9] - A9
| FEWNE | B-10-02-01
-]\__‘?:I__- il—ﬂ o)
F37149 i A
7 | FE | A3 | FE |@F |BE| EF = ?
1. 4] 205,900 | 90,000 | 78272 284,172 90,000
1.1 917AR 90,000 90,000
1.2 A1) 26,100 26,100
1.3 A0 - A= 26,520 102,420
14 47250 17,392 63,392
15 A2 A|F=51] 3,260 13,260
16 979 5,000 9,000

_94_




L7 et 7] 70,000 70,000
2. 2] 4,100 21,728 25,828
2.1 1A L]
2.2 A7A1H| 600 600
2.3 378X | 3.500 3500
o A 210,000 | 900,000 | 100,000 310,000 90,000 100%
U 1xpd = Apd ] v Ae A (Rl 7w s AT A e
(1) 32k = A-7dn] Bl T3 A Qg AA
hH FHdAT71H
(9] = x9D)
| FENS |  B-10-02-02
2 . T/ Hl
H -E— -idi - qﬂ o o
1. A 205,900 90,000 295,900
1.1 <1739 90,000 90,000 30
1.2 S
1.3 A5 %] - AEH| 91,900 91,900 30.63
14 A725H| 30,000 30,000 10
15 A73A 318 10,000 10,000 3.33
16 A9 4,000 4,000 1.33
1.7 1571 70,000 70,000 23.33
2. 7] 4,100 4,100
2.1 1A ]
22 A7A1H| 600 600 0.20
2.3 4382 ] 3,000 3,500 1.27
i A 210,000 90,000 300,000 100
(W) AgAT71#
(9] = x9D)
| A=WE | B-10-02-02
5 . T3]
H = g = 4 E H T
] =] = 7‘1] (%) ] al
L A3
1.1 1z (8,640) (8,640) 1A=
1.2 sHAQ17H| 19,320 19,320 27.60
1.3 A7) - AFH] 11,500 11,500 16.43
> A AR R
14 45254 12,242 12,242 17.49 (7,272,0009)7F F714
w9
15 A5 3A 57| 6,254 6,204 8.93
16 4743 5,480 5,480 783 | QAH(EE+3AAAH] ¥3H9

_95_




20262096014 4+

L7 S5 7]

)
2 Aol SEd T
e Aole
A4 v (A58

)

%(40%°1H A4

Al ST A

2. ZH4H| 15,204 15,204 21.72 Al2]) 217
% (21713 5%°1H)
21 X )
22 ATA L)
2.3 37484 UH]
i) A 70,000 70,000 100
(th) A7 B (A detal bty = e
(9] - 1)
| EELES | B-10-02-02
5 5 T/3H]
H & d = d £ H 11
L AHH|
L1 734 (8640) (8640) A F
1.2 SHAIZH| 26,100 26,100 26.1
1.3 7" ] - A5H| 26,520 26,520 26.5
14 d785H| 17,392 17,392 174
L5 A7-#A 314 3,260 3,260 33
QA+ 239
AP
16 A75 5,000 5,000 5 1442060 ) A47)
= A9 HEAT
NEn S A2 g
L7 A7y AgH(EEAT)9
%(40%°]H AHA4)
B LGERS I Sl E )
74 n 2]
2. 7+ 21,728 21,728 217 A9el 97 76%
21 A UH|
2.2 A7AH| 21,728 21,728 21.7
2.3 3784 UM
& Al 100,000 100,000 100
(2) 32hd = A7 i) HlEE AR QAN
7h FaAT71 8
1D A
7h {13m]
(&9l - H<)
| FAEWE | B-10-02-03-01-01
E AT xe] AL | AAFY | FE(%) & A(AxB/100)
TE T (A) (B) cinel kiks U A&
= 213 50,000 10 5,000
Bl | WS ] glg4pgk | 50,000 10 5,000
Q7am] | Qg | A e Zaca 38,000 10 3800
w7 =i 33,000 27 8910

_96_




=47 g 30,000 15 4,500
orzl T+ 28,000 22 6,160
]
s A 50,000 50 25,000
1 40,000 191 19640
AFASA B ’ ' ’
i 40,000 50 20,000
ATFAEA C ’ ’
2A) 93,010
X7
T 2] C 40,000 50 20,000
o (%)
s 2AI(H
SR | 7)1
vl | A ()
Z A=Y+ t+8}) 20,000 90,000
) AGAA - gH] g A 5]
(9] - A9
| A=WE | B-10-02-03-01-03
2= o)
7 8 g9 N R T
AFAA
o -]
FHolEs FFEE B8 A A 360 4 1,800
AAE 7] 8 50 40 2,000
A8 /7] &0 5 120 50 6,000
FE9d 449 2ANT &
AwE o) 125 20 2,500
a4 5
BA AnE
= TLC 5 AA AE%E 650 10 6,500
A AL filter 5 270 20 5,400
A =H] ENe 498 ARE T 1,200 4 4,800
418 W3 5 chemical 230 40 9,200
B2 9 HFF 0jF Al AR FE 150 10 1,500
10ul Filter Pipette tip 40 20 400
tip & 200ul Filter Pipette tip 40 20 600
A Buffer chemical 100 70 7,000
ARE S Yellow Tip 30 25 750
White Tip 30 25 750
Tris 5 458 70 10 700
v A5
ok
e petri Dish 100 9 900
T AR Blue Tip 30 25 750

_97_




A )

>
e
M

X
frl

4
A A

150

49

7,350

A

AAME

3,000

3,000

NAEA 2

AAE

ERER

2,300

14,000

H]

AFE AeE7E 2 AEWEE AE A

2] §

16,000

16,000

91,900

) o

25

(9] : 1 9)

| B-10-02-03-01-04

v

7}

= 9

(A9) Bl 3

50

2,000

A A&

71e

A 755

23,000

23,000

A7t
&8

ARG

300

1,500

=<l

T

=M 5

Fa ]

BEE

A

Art

A

AT A

300

1,500

58] Alm)u}

=gk goAvy Y

58 #A4 7+

1,000

2,000

AN
H] 2~ 8h-g-H]

_98_



ARIA

— o)
AE A

ERES
o o

Bad

30,000

2) Apal FAn)

(9] : Q)

| EELE | B-10-02-03-01-05
7 2 ST e A | T 2 o e
=F3)
=] Al 2R E=A 125 8 1,000
Z7ofn] TUlE% 58 7= 500 3,000
EY &5 205 2 410
A& HAFEA] 40 7 280
AEEE 5 71 10 710
7171-8] %2
TS A
Hl-&
. Aru 9 Azl 359 300 12 3,600
o1 Wl E 1 Al
EREER AR 50 2 1,000
#ag Ao —
Z ol 10,000
) AT
(9] = x9D)
| FEWs | B-10-02-03-01-06
TE AR7NE =94 H] 3
AP 254 e 5% 4,000
A 4,000
Hh) el -7
S=dE B-10-03-01-01-07
70,000 H«
2) 1+
7h e A%
(9] = x9D)
| EELES | B-10-03-02
At [AAFY | F9E & A(AxB/100)
72 N i)
™ BRO A @ | 0 [z [ 8E [ A

_99_




T (B)
B E N NEL]
2 91n) At s EA I
(1) |ATALAE7IAN]
2A41(C)
| EETES | B-10-03-02
35 ]
[oz] s [
A A Lol 73 o15tn] B A A 600 1 600
74u)(D)
I aagagel | Ea2d 2 SE0e 2 1750 2500
@ 1 a5 AuE)
2 A(F=D+E) 4100
Y] FH(G=C+F) FL@ZEE %)
(W) g 7] 3
1). 2 H]
7h) Q1A H]
(o] - H4)
| FEWS | B-10-02-03-01-01
2 A= g 2] AL | AAFY | FAFE(%) g A(AxB/100)
T TR ° K TH % (B) A Sikss v 2 5
e ol Z7] Rl 86,400 10% 8640
a4 27 8640
U5
Q1AH] ATt
o1
27 (T}
Z90=Y+t+2h) 8,640
) stz
@ FAANAH] AargA
(F9 - H9)
| B \ B-10-02-03-01-02
n & = man-month = o
L S !
ulAL 3 2,500 6 15,000
A AT 1,300 2.4 4,320
IR
3 A 19,320

- 100 -



(9] © 2 9)

R

| B-10-02-03-01-03

A\

7

a5 9

- - H| 3L
kibe) =

gl

o
7+ paper e

200

= =
2% Ak

300

—
o

3,000

bio buffer

1,000

A 89

N

800

4 59

800

d

tolA2 H=

2,000

glass ware

SEEEE

1,000

71EF A 5]

900

= O A DN DO|O1

900

2
>
2
Ach
=

>
jrisc)
ME

X
kil

AAEAR
]

11,500

GO

| B-10-02-03-01-04

M

?.

avS

7t

il
2

B3

5
o

)

EEES

H]

E R

s} &etol

= Az

A A 5w

7,272,000

1272

- 101 -




S5 AT
27

=3 S5 (8%)

621x150,000€1=9
00,0004

2,700

A\l

d1s

ol
12
b

4
)
il

7=

A7) EkA
1] 2 3-8-1]

227,000

10

2,210

AR 7}

- [e)
A= A

oA =4

EE

)

=)
o

Q
a

hal

ofjr
2

12,242 A5
12,242,000¢)

o) 774 7 )

(&9 - A1)

| B-10-02-03-01-05

?_

Mo
=
18

@ 7t

3
= 9

H] 32

Rk sl =7 oH|
&

821x120,00091=960,000¢1

2,830

=7golv

AR

194,800

o1

974

717]-1] %<

7445

H|-&

EEL

3] o]

831x30,00099=240,000¢1

1,200

A0 A

891x30,00041=240,000¢

1,200

B 4

yul

ofjr

ol
ol

6,254

2138 €]11.4%

Hh)

2
-
ol
oft

(9] : A Q)

1

\ B-10-02-03-01-06

A7 E

=9 H] 31

-
A | e

rO
-
oft

27,960,000%(19.60)26=(5,480,000)

5,480

L
)

5,480

2) AN
7h g e 7] 4%

- 102 -



| EETE | B-10-03-02
15204 <l FHHlE (F4 Bl 2172 %)
(th) Al F-A 71
(9] - )
| F=WE | B-10-02-03-01-01
n me | ATAE | AFE | A2 (%) & A(AxB/100)
- T (A) (B) as dE "R
T 36,400 10 8,640
2A () 38,640
2A(H)
FAC=+i+e 8640
| 2awA
(9] - )
acws B-10-02-03-01-0
2
4 Fo man-month 2 g W m
Y 3%
HEALS- A -9 3,000 3 9,000
2,500 5) 12,500
1,800 2 3,600
1,000 1 1,000
A 26,100
A=
(9] - d)
| A=WE | B-10-02-03-01-03
3 = 9
o - = H| 22
R R I - W - I -
Al oF 200 15 3,000
A Ar 7t~ F 100 10 1,000

- 103 -




HEZ f4 5 50 20 1,000
BSA & @4 150 10 1,500
96 well plate 40 15 600
Z A 15 7 105
Si wafer 500 2 1,000
TEM 18 = 100 10 1,000
FE Y 5 ARE 50 35 1,750
g2 IPA 5 &1j 53.3 12 640
Ex7 FAx #d IF 1,000 1 1,000
UV-vis #X Fuj 1,000 1 1,000
pH 7Y ARF 500 1 500
Ux 42 o 400 6 2,400
ol A=S 913 DNA 5 1 300 20 6,000
A o 300 3 900
e 20 5 100
media T "} 200 12 2,400
AE BA ASF 125 5 625
kA 2]
AR 7
A 2R A 2
H]
= 9 26,520
2h) AT
(e - ")
EEE | B-10-02-03-01-04
3|4 5 94
=]
T 4 | ¢za (29) Hl2
oA A3t
1=1 3Ry
9] &7 slo] &3 A 2,647 3 7,942 o __TL ;j N
" 3
] HAp AT B AHE A= 150 2 300
213} &}o]
= AF|
&8
Fra 4 =5 A= 700 1 700
A A EI=
71E}
A7t Ui 2 #E AE7F A 400 1 400
el Hho] O A ¥ AR} AR 400 1 400
EiE)
ekl
A 5
ikl
3] o] o 39 fg 3% U 100 3 300
AR

- 104 -



AT

UEL
3] Al || Lt af 2] &3] 7 650 3 1,950
A7 iehs] 37| 250 3 750
Bk
FR
&718
710
54 (TEM, SEM %) 300 5 1500
4 (XRD, FTIR %) 150 5 750
AL AL < ;
W] 28] EREHREE ) 200 12 2400
Al 5-24A] 7}
A= A%
A 24
2 o
Zagk A4y
o 17,392 AL (A 17,392
o 2)
- %987
=87 o184 52 A u| = San Francisco,
=77 (‘2020. 8. 22 ~ '20. 8. 28) 7] American Chemical Society
ERa AHT 2 AFAAE ot d2 AdE R
3 wah A 3 Beke] A7E Bajel Ao ARES wa ek RAs
wol| 4wk el o g
of| A= |48 A AdpEol tigk &N, sie] Shapete] s ATt ek B
A% BE AA
2 st8 @4, 4d A7AY an
E 8] @4, dd ArAS ww
& 33 #A, A AFASt ww
° 33 A4, e ATAS i
A 58] #A, e A7FAS
d 58] 4], wel ATFAS Wk
58] 4], % ATAY aln
Z= = 0] T 0] l O_]'J %]‘— E‘i E] = lﬂ] =7
s = GURE) ARAT & .

e =Y FEf (4 :
know - how 5)& 7|#)

- 105 -




5} Q5w 2]

G

P | B-10-02-03-01-05
3]
n o9 7 Z B2
et 3t3] 34 150 450
Z7oq] 319 34 100 300
AP g , Fol, 3l 5 100 1,000
[e)
o | DTEE FAE S H
717]-8)3E 9 TS T;X]o H;;U ] 150 300
H, 1T o O
SO St
H]-&
9] ATt e 3o 120 960
Ay | A P AEE A7 50 250
w4
Zol 3,260 23R)¢] 51 %
vh) AT
(9] © ")
Z=ds | B-10-02-03-01-06
& R 7E =9 H] 31
AT Q1] 28,320 x(17.7)%=(5,000) 5,000
A 5,000
2) 3+
71 o B¢
(Eb9l : He)
EETES | B-10-03-02

21,728 ¢

- 106 -




Atk A

64.

o)
=0

A
K
0

i)
olo
A

o
=)
W

717N

G

L

e mAE m vl

o

O A

—_
fife)

oo

®
ofp

3

I 59 BokR A St Ahs

0

18,000,000
36,000,000

31,500,000
85,500,000

@7}

o
ao

No

M)
6,000,000

12,000,000
10,500,000

28,500,000
Al de o Al

Jiry

on)
600
600
300

1,500

on
10,000
20,000
35,000
65,000

X
i
ﬂo
He

KIT
g A

Tl

=}

JE13
=

18. ¥ A-3A A

-
it

e
1)3
cBe I =
1
(90)
o | N Mo 2y38 ol
=~
=
o T
e = S
U o
o L0
"S s 2SS S
2&0 Mv34 <
~
1 =
e
)1
T i 3
—
Sw -5 s
21#0 23 =
—
=
— || |@
S=RES |alE
B |=E|RxlTHF
e el
I ﬂo@r.mﬂﬂﬂﬂﬂﬂo%\omuwmuﬂd
I e e e e il e
=1 o
= | | sm.w
E CCY

mr

X

oy
oy

B-13-03-01

FAH N

fjutel 2~ 1070 1set

=
=

© F%8 KIT 1SET(103] =)/ #

A4/7H

O o &7} & 3,000

il

G/t

- 107 -



wK

T
>
o
il

il

1714

Eal

A Al H]

&l

%E

q

S
vl

13

o
i

4E

TH

Fmkol A1 7= A A

A E TR AF

)

“
RRESE AT

il

O AFEAZR A w&

7h) A" A

)

A ) 2
=i}
=

9]

il

i

o
I

KITY

Data based &

oA A& 7hedt FFol

2 APAAR i

7171¢]

W) #2gu
& ATA A

O
O

i \

Yo

M
<f

o
™

|
i
-

3M bio-solution (A

solution A% )AE FF(OEM)

[e)

.

eaeko] 2.4 4

}

45 HAS W A AA M FEES T8 s

el

o] 7t%

o
o

ol

‘#_.w_,vvo

o

o
Jvmo
7K

~

<
ot

RERE
oAl A3

‘mo

juze]

e

;lry!
w

=K

B

=
=

KIT

715 do|E

i

o
pid

o4

=
=

g

#H4 9

%

A A

=
=

7% A A A

9
AL B

ol A1 s
FALY

_=
o

mﬂ
]

o

ﬂ\.mo

[

p==

[}

bl
st
L

B

S e e

(e

<N

el

=)
JJo

‘umo

ol

el

=K

oF

o
—_

- 108 -




T3 Azd A% ¥4 2 4% 24
- e AEe] P AHE o GAE AR P v A4
o) @7} | oA Az o & A% Fdus
Nin 7 . h A F
WA FER T ae | wwEon | s | @ AE
3M
AEHAY | ) FRo|m2 4E
daxge | HEHE 3 1,000,000 3ol 6,000,000 e
ol §
3Ll o = X~ A=
AEFEY | Wans 3 600,000 | 54 o 1,800,000 “°]5E 0
A SE A 2 5 i BgolEx AE
NEAZY | AEF= 3 150,000 | 104 °] 450,000 e
i FFIEE AE
A E 57H Raas 3 4,200 10 o4 12,600 e
E19. 7l 5 e o A A
.-'fa___—_hﬁ“--. — ., - "
IIII(/ \\ .-./.- '\\. . \_‘
IMMEAHY [ 4E8S5Y NEHIZY 3 Zg )
HTHFE HE SH J ( SH= . &7t |
% 200000071 | | %s000007f | | 350007

1,000,000 78
HH30Y A
AERR

18] KIT 0§ U &
3,000
pubiandl 1
12,000,000 7§
Hd e & /4
A2

of| & Of=
HHE AIE 10%
60

o of OfZ=H
HH AFE 5%
182

12] KIT E0f H|E

3,000

T{HRO§
3,000,000 7§
150 A A
MERRE

3,0002!
84,000 78
NERE

12] KIT ©0§ H| 2
el B

HH 429 A4

Gla BHES
TH AE 5%

4957

80¢ #

=z S

Ok

o]
CH

=21} 7|l
=

- 109 -

Ol BHEH

TH AME 5%

1,2600H




D-06

IH

e

ay
A

14,

ol oi
jaze]
o i %° ~n n
= X S o
oy o | TR il
= i = ~
W Mﬁ_ gl o
o o
Eoolmw e | ®
— 1;1_ #OO ‘m ZT._ " ,OI
I ST S
o TR U D
TN | Taw| TR | gl
T — - E.,w N N = T
o |To 0 RT | BE
- o) bo B w_ﬁ <] N,_.Ao
‘TR o 7o KO N o)
o3 |z X | AR W Zo
4 B | w | Bt B Jjo
g o | LN
— o L
o Mo ool ou | B T W
B | =0T | T T o) | Nldp
Mg | BT | e | ==
O o) 00 o)
Mo X X X
7o S S S S
(] (@) ([« (@)
vy — — — —
T e
d | T M . S
K _
| e | o |w® |TE
et — 0 — 0 N ]L
= o o KX 0 mm g X
- R R T
| | P BT R
— N o5 MU ° | < Mo P

24.

el
e
TR
of

{
Hr
o
ﬂo
MR
el

<
R
|

~N

e
¢

olo
o

o}
W
o

o] % 2

3
o

0 NEHAET B #

.l
Hr

f 0

Mo

B
o}
it
N

W

<
Hr

TO

Hr

oH

3}
=

7]

s

A7e ATel Nz AR ALS

il =l

K

I =] Aol A

w

oﬁ

3t AR AMgEEY 2A 719

=4

S el

-
R

!

—~
o

=K

O 7153}

=
i

B

g 7]

st

B

P
T

o152 Agast WAUE ATE

[€]

i
Hr

o

il

2 AR e

- 110 -



D-07

ﬂ

Hr

ofp

)

—_
fite)

2 2 A7 w3 59 A

—

oH
o
B

alo
ol

Yoz A

2
b+

M
Pyl

|

, s A Y=, Al

He

22!

=
il

Ty
;OO

o
B

o

oy
iz

—

0
o

oj
;OD
N
Njo
o

N

7y
-

=K

ald
B

4
Hr

o
Ho
M

22!

=TI
—_
N

el @
eI

B X

o
o
Mo

R
)
e

O
el

R

¢+

B

B

TR

R
el

0
il
=K
W
il
!
ol
j=a)

Xq
Hr
o
ﬂo
Hp

g o] kot

25

,m_wo

it

hva
=

A 2

7

-
R

§817} ol Fol 4

ot
T
)

0SS

o

Egz g ey

KN
=

o

tdom, AAAG 11.5%, =l A1 125%2] =%

5]

=]
4

gl
)
ol

K

Toll

7HA B A

PN
=

7FAl 72 8,019,083,559

=]
=i

%7}

o=

2]

2=
=

HZF 7l

- 111 -



D-08

i

7
Nlo

o

=

ko)
pad

] o

Ao eptow

o) -
R

H S5 2R v)sro] 54% = A

o] 12.2%= =7}

18.3%, <

- 7 F7MEE Au ey n e

p—

0

i
|
wE
iz
3
wjr

—_
fils)

oF

o
0
o

oy

Fal glem, oo}

I3

b4

A
BN 2d 7% opol o}

]

A
l

%t

A
-

} %) &F 11

A

4302 7}

-

AR A7) 71 Roke FHel ldow b

GO6Q 7]%& Hopr} 480Hd o & 71 ol

T

1

=

2015IPC

GO6F7F 12571, A47]7F 10971 0.2 &
- o]gfof AGIK 9271, GOIN 8871, F25D 817, A23L 6571, GO9B 6571, A0IC 477,

o

7 Ao Yehton GO6Q 7]& Rl

IPC Codel?2)
AGIB4A7TA =02 7]%9]

v

!

0
o
file)

o

of

il
e
o
o
N

3
-

%

88 A= AFEEAL

ki3

o) /\1] 3L

olp
%

o)
o

w

v

Ton

0
o

Point-of care-testing(POCT)

i

o
yul

1o

-

oH

i+
)

R

B

G
hin

N

11.5%

-
o

o] Al%E 20154 299 8zlwhdre], 2020 ol
- 112 -

W gy A

]

gl

519 4%

ok

=



B
u_m =
> O = S| =& | & | & = % | S| &
s =
il
" x | % oo
_— o W |m
ol w | o¥ =
W o | ® B
= e I R oF
o mo o | —
a N~ T
= Mo om | ﬁ
wjr ~ c3 Wt <
W R0 A M@
< | =
2 gl |5ElT|E
.le ‘mlrx_ ﬂ_Aﬂ &ﬁ M.vo Mﬂ
ks ) —_— _ o
iy I ~
= | u Jn = | T | Yo
P |, : | ™
~ ° ~ | ) B
% mm S| TE B 1
il _ 0 ﬂ JES
. |lw | ¥z ol 1
“ |Z|8|7 |27 |5 |®
mM Exl %or A | | 4| = T
S R s B R e
oo = ~ [ nhy | = =
- I N Y o | BT b
JU mh.o H]E HE u ‘.ﬁ ] f Mv_l DEM Lﬁ \ng <
. L P B I o I T B
ﬁo Lf ‘q B ﬁo T NE M —_ _!L OW — ==
yis ml —~ ™ Hm IN X < ~
3 ) ™ - N B . .
X0 = % = | X _._Mn 30 wt X BB | Mo | A
A I - LB Mol B | AR
do 3 oo o) ™ o - do . . =
N B - I B T IR B s S = ™
FEI| || T TR <k | BN || R
(@4 s = e Z )] — an)] @] jan}
O B s x| =2]g2 |3 % = = | =
oy ~ N =
= 5 || g B2 28 &8

A A&

A&

1), Q3o W3 &

)
R

I, Ql, Q2(%

3

i

TCT(Technology Cycle Time, 7|

=9 Qe

)‘\_}

| ols} el

= =]
= ©

il

- 113 -



- 114 -



o0
i

- 115 -



- 116 -



- 117 -



118, 7|EfAb

A e

- 118 -



12XI- N

-
g g

Mo

| FEWE | D-14

1. Korea Health Industry Development Institute: Health industry white paper 2014.
hanhakmunwha, pp. 436-446 (2015).

2. Korea Institute for Health and Social Affairs: Pre-planning study for the risk assessment
of herbal medicines. pp. 18 (2014).

3. Nielsen Company Korea: Survey method research on intake of chinese medicine by Korean.
pp. 30 (2009).

4. Song V.K.: Control system of herbal medicine in shared use for food and medicine purpose.
The report of Korea Food & Drug Administration (2006).

5. Brase, S., Encinas, A., Keck, J., Nising, C.F.. Chemistry and biology of mycotoxins and
related fungal metabolites. Chem. Rev., 109, 3903-3990 (2009).

6. Binder, EM., Tan, LM. Chin, L.J., Handl, J., Richard, J.. Worldwide occurrence of
mycotoxins in commodities, feed and feed ingredients. Anim. Feed Sci. Technol., 137, 265-282
(2007).

7. Rustom, LY.S.: Aflatoxin in food and feed: occurrence, legislation and inactivation by
physical methods. Food Chem., 59, 57-67 (1997).

8. Gourama, H. and Bullerman, L.B.. Aspergillus flavus and Aspergillus parasiticus;
Aflatoxigenic fungi of concern in foods and feeds-A review. J. Food Prot., 58 1395-1404
(1995).

9. Kim, DH,, Jang, H,S. Choi, G, Kim, H,J., Kim, HJ., Kim, HL., Cho, H,J., Lee C,
Occurrence of mycotoxins in Korean grains and their simultaneous analysis, Korean J. Food
Sci. Technol., 45 (1): 111-119 (2003)

10. International Agency for Research on Cancer (IARC): Monographs on the evaluation of
carcinogenic risk to humans. Some naturally occurring substances, food items and
constituents, hetrocyclic aromatic amines and mycotoxins. International Agency for Research
on Cancer. World Health Organization, Lyon, France, 5, 245-395 (1993).

11. Taber, HH. and Schroeder, H-W.. Aflatoxin producing potential of isolates of the
Aspergillus flavus-oryzae group from peanuts (Arachis hypogaea). Appl. Microbiol., 15, 140144
(1967).

12. Eaton, D.L., Ramsdell, H.S., Neal, G.E., Groopman, ].D.: Biotranformation of aflatoxins: In
the toxicology of aflatoxins human health, veterinary, and agricultural significance. Academic
Press, pp. 45-72 (1993).

13. Park, J,S., Lee, M)Y., Kim, J,S., Lee, T,S., Compositions of nitrogen compound and amino
acid in soybean paste prepared with different microbial sources. Korean J. Food Sci Technol,
26(5):609-615 (2004).

14. Park, SK., Seo, K]I, Shon, M,Y. Moon, J.,S, Lee, YH. Quality characteriatics of
home-made doenjang, a traditional Korean soybean paste. Korean J. Food Cookery Sci, 16 (2):
121-127 (2002).

15. Kwak, C,S., Lim, S,]., Kim, S,A., Park, S,C., Artioxidative and antimutagenic effects of
Korean buckwheat, sorhhum, millet and job's tears. J, Korean Sock, Food, Sci, Nutr. vol 33:
921-929 (2000).

- 119 -



B
K

N

e

]

<

7F71A]

H

e,

& oF

T AR o

sl

= o)

3t M

3. =7kt erlE 71d Aol e

- 120 -



	식품 내에 존재하는 곰팡이독소 검출키트 개발 연구 기획 최종보고서
	국문 요약서
	목차
	1장 연구개발과제의 개요
	1절. 연구개발 목적
	2절. 연구개발의 필요성
	3절. 연구개발 범위

	2장 국내외 기술개발 현황 및 시사점
	1절. 국내외 곰팡이독소 기술개발 현황
	1. 국내 곰팡이독소 오염 실태 조사 현황
	2. 국외 곰팡이독소 오염 실태 조사 현황
	3. 곰팡이독소 연구동향
	4. 국내외 곰팡이독소 기술개발 현황 요약

	2절. 곰팡이독소의 특성 및 오염 현황 파악
	1. 아플라톡신
	2. 오크라톡신
	3. 제랄레논
	4. 푸모니신
	5. 데옥시니발레놀/니발레논
	6. 곰팡이독소 오염 현황 요약

	3절. 곰팡이독소 안전관리를 위한 기준치
	1. 아플라톡신
	2. 오크라톡신
	3. 제랄레논
	4. 푸모니신
	5. 데옥시니발레놀/니발레놀

	4절. 국내외 안전관리 문제점
	1. 이질적 오염특성을 나타내는 곰팡이독소의 체계적/통계적 샘플링 기술 미흡
	2. 곰팡이독소의 낮은 검출 한계 및 식품 매트릭스별 샘플링 기술 미흡

	5절. 곰팡이독소 분석 및 검출 기술 및 시장현황
	1. 기술현황
	2. 시장현황

	6절. 지식재산권 현황

	3장 연구수행 내용 및 결과
	1절. 후속 연구 개발의 목표 및 내용
	1. 연구 개발의 최종 목표
	가. 연구개발의 최종목표
	나. 연차별 개발목표 및 내용
	(1) 주관기관 연차별 개발목표 및 내용
	(2) 위탁기관 연차별 개발목표 및 내용
	(3) 참여기관 연차별 개발목표 및 내용



	2절. 후속 연구 개발의 추진전략, 방법 및 추진 체계
	1. 각 기관별 추진 전략
	가. 주관기관 추진 전략
	나. 위탁 추진 전략
	다. 참여기관 추진 전략

	2. 연구 개발 추진체계
	3. 연구 개발 추진일정
	4. 연구 개발 최종목표
	5. 기존 기술과의 차별화

	3절. 후속 연구 개발 결과의 활용방안 및 기대효과
	1. 연구 개발 결과의 활용방안
	가. 국내외 시장현황

	2. 기대성과 및 파급효과
	가. 기술적 측면
	나. 산업적 측면

	3. 기술가치평가 결과요약
	가. 평가대상(기술평가 특허)


	4절. 후속 연구 기관 현황
	1. 총괄 연구책임자
	2. 위탁연구과제 연구책임자
	3. 세부과제 연구책임자
	4. 참여연구원 현황
	5. 연구시설/장비 보유현황
	6. 기관(기업)정보현황

	5절. 후속 연구 연구개발비
	1. 연구개발비 총괄표
	2. 1차년도 연구개발비 비목별 세부 내역
	가. 1차년도 연구개발비 비목별 총괄
	나. 1차년도 연구개발비 비목별 소요명세 (참여기관 : 성균관대학교 산학협력단)

	3. 2차년도 연구개발비 비목별 세부 내역
	가. 2차년도 연구개발비 비목별 총괄
	나. 2차년도 연구개발비 비목별 소요명세 (참여기관 : 성균관대학교 산학협력단)

	4. 3차년도 연구개발비 비목별 세부 내역
	가. 3차년도 연구개발비 비목별 총괄
	나. 1차년도 연구개발비 비목별 소요명세 (참여기관 : 성균관대학교 산학협력단)


	6절. 사업화 계획

	4장 목표달성도 및 관련분야 기여도
	1절. 목표달성도
	2절. 관련분야 기여도

	5장 연구결과의 활용계획
	6장 연구과정에서 수집한 해외과학기술정보
	7장 연구개발결과의 보안등급 : 해당사항 없음

	8장 국가과학기술종합정보시스템에 등록한 연구시설,장비 현황 : 해당사항 없음 
	9장 연구개발과제 수행에 따른 연구실 등의 안전조치 이행실적 : 해당사항 없음 
	10장 연구개발과제의 대표적 연구실적 : 해당사항 없음 
	11장 기타사항 : 해당사항 없음 
	12장 참고문헌


