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< SUMMARY >

| EELES | D-02

— Development of a device that modulates visible light to be absorbed and
resonated with ultraweak photon

— Development of preemptive preventive technology for consuming diseases
of pigs by enhancing metabolic activity and immune ability

— Acquisition of originality of application technology through expansion of
bioavailability of microphysiology and establishment of mechanism of
effect on microbes

<Field of technology development>

Purpose& — Study on the characteristics and measurement method of ultraweak
Contents photon
— Development of optimal design considering durability, stability and ease
of use for field applications
— Study on in-vivo mechanism of ultraweak photon
— Development and application of ultraweak photon generator
<Field of application>
— Evaluation of in-vitro efficacy and mechanism of immune function
— Biological efficacy and economic evaluation of livestock farm
— Medical device -certification and safety evaluation for industrialization
application
Results — Development of ne.w' light Sf)urce module .
— Development of miniaturization of spectral control unit
— Development of optimized application prototype for field application
— Obtain assessment results of in-vitro and in-vivo efficacy
<Technology Area>
— Contribution to the development of optical convergence (physics +
biotechnology) through the development of biochemical metabolism
activation technology based on ultra-weak light
— Establishment of convergence technology base which is different from
genomics, proteomics, metabolism
<Busienss Area>
Expected — Improvement of porcine productivity by developing and applying optimal
Contribution model
— Expansion into other species such as companion animals, plants and
human based on results from swine field
— Export to overseas market
<Expectations>
— Establishment of production base for high quality safe livestock products
— Preemptive prevention of consumable / infectious diseases
— Improvement of porcine productivity through enhanced immune function
) ) mitochondrial
Keywords ultraweak porc1r.16. 1mmu.ne antigen uptake membrane
photon productivity function

potential
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g W9 T 2Zgaqy 4 S8k 839
AR A c b 2 A
uv-c (100~280nm) - Bio—medicla sensor LED (250nm)
3 F A9 A HEF] D 4
UV=B 1 (9g0~320nm) |- Wiz, A48 LED (3150m)
B ALQ) A - olEd IHEY A5
Uv=a (320~400nm) |- A9Z, A#ZF A& LED (362, 380nm)
- Ao}l Sdd X8
R.G,B TE, 7IMAE
TEA ‘ﬂ_}\‘] s\ Ty .
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ELZ.! ‘Qlﬁ : %%%i} ~
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A I A
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T2 dnh MES MERAS 77 a5 F 7 58S ) =, 54 949
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|
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:; 2+ Dermis
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T
Water 1400-10000 i)
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5)

6)

ONCE Inc. & "l=oA 598 oz SA S A, H§7], =x], A ol Aiste =
W71715 Atk 3lAbolt. B A5 Jds e 54 LED 28-S =4 45 4 Al
29 e Batstel 7] @A B FKE KA 4P A, PAe AP
A g5l olal el 4% L A dee] Ego] H o vehgrh H43 3w
o AFHW HiEiHE BHE w ERdez AFse 2ife A4S HVat Ao
2 vehgth =@ A4 29e ge] $¥3 ¥4 45L F/7E A0 wEgoy
4 2Re AA2YA B AAATE 4TS B deba 24 29e] g RolAE A
4 ZAzE Hassn 34 AZE ATHoDA FAHA ABL A2 FREAS
MAS 5 ek HHe] A9 W wze WebEde] Rulsh ake] glon o] gelo] ny|sh
ro 9Re MAE Aow Uehth AFEGe AT 45 FAad W wEw) av)
e A H=d o]l & ASH HAEes ol &ste] 2EHAE FoFo] S =oAF3lh
EARe] X EYol= i 7|7|2A9] "ol ofd A A Fat (W)E AlFste Mdez b
LPLI®l Z&del 9t A steka aHlth LEDOIA Yo WS HEAA U2 Fxe A Ao
FrE o AXIOALE 2443 gt ATP LS S7HA7]aL o= QI8 AlxF24 9 o g
ol S7F dolyt SA % HoE FXo® olojxit 711«1 LED A|=7]7]19k¢] Afo]H &
EEUole] A9 o] Yol 2d o ‘Rl% HhH LEDO] A5 ©apdol Ay wupigo] of
d A9 3EH 9A &v Bk % Fx). Ed JEHOMW e s e Fujokst &
(107"W/em*) 2.2 A A whEoj X = A FA} A8 Al7]olth. o] FAIZF ZALSe =
Fago] glo] eEASIA AFEE = A St oA Fwu|ekst Forw aNE IS F Ae
A o)itS 7HE 4 Qlth LED 3¢9 AN (dose)dl we) 1 X5 882 e ed 3
of AL J/em’Z BT F a1, Al7lel ARk w53 eEn xdET S vk AVI7F
A FAE @ A AR A A7) oke Y-S Wl AR AR AS sUE x
AVES Zhet) o]l & SEAd (reciprocity)olgl ghr). ZEYoLe] A9 ufg- Sw| kgl Fo] xRk
24X 7S AVt Fo A ol V|3 wok AA el A Zgste] wwd WIE F4 5o
a2 g5 Yele Zlselt
<i> Fe ¥ Aol WE AF 54 Hlw
EAHA|
LASER LED =
5 (R0}
light source He—Ne laser LED LED
(most used)
power density <0.2W/cm? 1X10"B~10"W/cm?
dose density 3—5J]/cm? up to 5J/cm?
632.8nm 627—670nm
wave length (most used) (most used) 400—800nm
coherence coherence non—coherence coherence
mono/polychromatic mono— mono— poly—
polarized polarized un—/polarized polarized
application time temporary temporary 24hr full time
application area Localized Localized hole body
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O 47 /M FA94
(2 A=
27 oA Sl .
9% . e | A9
35 GRRLE |
kA Ll 23 4]5]6|7]|8]|9]10[11[12{ (A | S
A4 i
IR B IR Fvtol2.
Py eho] =
4% A AA GRRKS
2| 2 a4 Az A sl =
. |#EAR 4% a7 o kol 9.
A 37} Zo] E
EERE
. op$-2 eo| &
A &5 F7t (F)o]
H_E
(=) (e}
5| w7tz a9 T
=) [¢]
6 | Avmad 44 e
3-2. A7 ML BT
O =8AA A9 € E34F3E “10. A7MNLIGA Y xd 744" F=x.
3-3. 47 A%
O d+ e
7v 71& H7
1) Felste] 7
7 19700 o] FAES, Fslet FEE]ste] wike] wel Fojste F435] Wity #
s}efubg, 9 4kA, psoralens HIERS F7HhAl GO Fepsh, )M AL Al wHete] 3t
Aol tiat FEs), wolA &gt T2 ot B2 IS P grh e Woste]
9% Foge & 43S
) doste] guabel At 53] 1980 o] F ool HEE HFunkge wA=
Aol el ek, Fuek 4, Langerhans celldl WA= Apo]Ao] 3, dxat 49l Ar]o]2
of M ko)A dg Fo] FHsiA AFE Ak 1 An FRIF s 9 s
ZHE 2 B& BEdE 7AF, 224 v 3eEel JHs dol, ¢ B& WA
FAE7] St WriHo g & gg Fastal glon ofrjE zejHde] F FFS
m 25 ol WAk 2ol AP g EAA FHlEH= interleuking W] RS cytokine
o] 28 WY =52 dF gy #HA" o 7FA cell adhesion molecule®] AW EE 5
of w&e wdF A o5 FeoshH FaAdol AA FAHIL Uth(EA 1 &AY, B9
g, HEzh AE, 1994)
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2) Lighto] 71

o tpen e sdom Ams 4 9l

7h dbs 0 3AAE AEE s FA] AR sl Aol el Ble] Aol 3

4 T2 Ad & Agei.

W) 42k s Gl U AE AR e E4bE dAbEe] Bl sEoldkal B sidelth W
of FHaATE ol & AT

o) gy, cFFAb Ul Aol ghEe] G AHEE ober] AL e oUAE 7 ke
Golg] & 32 52 FdAe= Md e A4 (quantum theory)® ARkl Q)

) B AT R, 715 wstel AR dyow Q% dewhe] A Astel tigh
AR S A skaL, A7 = ek a7t stFo] FS o] &t AHAUAE aLFAT]

it
o

I
it

O
Y,

Cell or tis eneration
Immunity
Circulation
Cellular Respiration

ATP Production

a9, B ATAAY FRA7] AU ALt A

3) Energy?] 7By

7h) AEAGE ootk & 3lo] FEolT AEolE viE oy g wAgh Hdx}e] o]F ol 23| A
AR 9] o]Fo] dojupr] wiitel, AAZ H Ao AAE o]egt Hape] o]Fo] Fk §lof
dojupm 1 oA 2 219 AAE o] Fal| e ofal g MAS st dAls % skal 1
Y = ERES A Al A7 E dejich A& ALY oux]e] W3S AEoly olUH T
ol Aol A A dojube= dolx] 5 Abxlo] ofyn 53] AW AE &S Aolrbd A

NUAE FE-ZHE EFEY§le] wolsoor Mol 4 9} olg A duxe] HFS o] Fsle
A5 geglEolgts f7lE dUAE AL sES i-E——% T8t o] fU1EH &9 3}
gt UA| & ATPZ A3t} AEL2 ATPO walapgoA Y= olUAE oo oef ol

o] 7}x deje] thatell A = thA] HEkele] o] &alar SIvh.
— 71AA AR AF (5] FE7 o)
— 33 oAzl A% (AMEE Ed AY)
- & dyA=ze A (AFA)
- A7) Az A (H7EE Y Ar17ked e BA )
- H dyAze A (WMGE, obEF §) Fol AUtk

(FA 0 Fe3t oy B4, F2IRI(F). A& 2007)

_20_




R L CIRE:

1) B Ao o] g¥ojxl FwekFolgt, 94 JpAFA 999 (Visible Light spectrum)the]
o 98 (Polychromatic) S AUw =L A|7]7F vk P35 ¥71€] 1/500,00000 i3 4=
2 ofsto] (dubA o) oW Aseld wgg dovA Kohs gl sidEth EE o=
AANA Bl et g F (10770 Wem® We)d FAE Al71E AYaL Slvh whebA
Sk o] wAskH o, A EARS] A A DA Ftelnt olgd 5 Sl=

Laser 2 LED®} 2], 24413k QF g Abgo] 7hs 3ttt

2) Al AET THA Aoz Q3] 2= DNAS A7|Adoe] AYal e AH7F & Y
o A& (G AFAE Y key)olgbs AS Gar Utk Aol A oloprlste SH| kg whA]
DNA?®| A7|ME 22, 7|Eo] & ddd o oigh 3 2l =2 7ido] ofd, gu
o /dolgtar AJZhstc), o]yet 54 HRE wolsd F e FEAV AE U (52 A
Fa F9)o] &A3}, signal transduction pathwaysZ 7% Z = biological effectsE Yo

19
ot
o

Z Ae=m AmErh. 18 oujoA SE= =
(UWCL) 2t s Bkt
. ZFF 714 A
1) Zayyd o] F2] Felst (Photo—medicine) 2 AN A & (Bio—energetics) woFe] A+4
7E (Xuejuan Gao and Da Xing, 2009, Journal of Biomedical Science; Joseph Tafur et al,
2010, Photomedicine and Laser Surgery =)oAlE 7]&o] dex#] &kd, L AA 749
Ao A go] B BAAESA A BHE YLes A 2 9o AEAQ] AR A= wulo
EEN ‘:}Hﬂ@ bo] "l& -a—ro}o% olF A7 Als® ukE g vkl o]opr|shARt, A
Ao 2 S5 TFofx= W 484 (photon accepters)
7d 2 (signal transduction pathways)’7} ZF5Eo] HZH o=
*ﬂi%@u ZL 01% %—I’Jr 2o A=A anrl dAaEna g
3] LED =2 LPLI (low power laser irradiation)®} 7S H.& T}kl M| EZE A A LE2]
st ol 2 nEZ=gol 593 (mitochondrial respiratory chain)®] A3}
NZ A (cellular signaling)?] 7HAS Esle] ol Fojxivta &delx] gt H|Z 1 A
o] LED®} UWCL (5H|¢Fd)e] ztol= =8 Ql 5o = vuws] & o Hes o
107 vs. 107" W/em® We])o] &gl wahr] 919 71& 5S40 AFe vpel 2
. LED= A= (stimulus) 7A@ o E UWCLLS AR A (transmitting information) 714 <

1
Agrldow E9 5 g

Ultra—Weak Coherence Light

2)

=
=1

=2

M X w2 o
X

o

o

3) FE7F AT gle vEZE sEAMe @A4sE FAAL e T2 gdddd
ATP Aak &89 S/ & 4 vk aupaly Aol ATP Aite]l S7hdvs A2 53]
7l Swel @i Ak sy AdEo] gtk Ba @ Alte]l SUEW Al Z&o
S7hd Zeoiw, e W gako] SrhEW A AFgel FAHAH e, sEE o
M kel FrbEW M Gge] TR & g ot

4) A AAUXste] #AFNA B w, ATP A a& I/ AU o8 e
bioelectricity7} Z7}3tth= Aot} o]= & AA|dx]el ATP A4t A o] FQ AIxE
Ql HAAHEAH (electron transfer chain) 2] Lol A] A} (electrons) ¢F o] H=x}e] o]
To® FitE e F4A 9 (proton power)e] S7FE Eo] H F Qth B AEHE, Yo
ME7E AYa e B9 &3t (water structuralization)E  F3 AAA T
bioelectricity W3S F2AZ 4 AuvtsE = thE Asre] =F (Gerald H. Pollack, 2013,
The fourth phase of water, Ebner and Sons Publishers)ol] =38} ¢t} QoksxlH Hlo
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O 1A 4=
7t At 34

1) Light source H] 2L
g A (ke skshg

7B

a7 A

At g9l B

BEP AN 15—1~
BEP AN 15—4~15—-62 thA] 9421 LED (11W ~ 9W) A+=

g

37}
FARATL)

M-S 98 Light source 6 group (BEP AN 15—-1~15-6)<
=9] 394 339 20W)E AZAPE A% wdg A

15—3< 7]

A,

Az APE R AdAsk3inh

<HE> AFFYol| 2 54 vl
S BEP BEP BEP BEP BEP BEP
- AN 15-1 AN 15-2 AN 15-3 AN 15—4 AN 15-5 AN 15-6
A ZA} E?ISL)IPS Pilj\gs OSRAM Omni PHILIPS OSRAM
3 CFL CFL CFL LED LED LED
. Essential | Duluxstar | OBA2—P11 | LED
h=R-R
2] Essential 20 20 W Bulb9—70 CLA70 9W
A7 220~240 V | 220 V 220 V 220 V 220 V 220 V
AAAH 20 W 20 W 20 W 11w 9 W 9 W
Ee R 1170 Im 1100 Im 1180 Im 1001 lm 806 Im 806 Im
AAFIE | 50~60 Hz 60 Hz 60 Hz 60 Hz 60 Hz 60 Hz
AL 2700 K 2700 K - 3000 K 3000 K 2700 K
FEAE 80 % 80 % - 90 % 90 % 90 %
z 2= lﬂE A
CROEAS N Y 58 59 60 61 62
No
;ﬁ;‘;ﬁ}ilsbﬂi:zé!fi?%:!!EEl s58 8
a9 W B 2 Ay
(350~750 nme] 7Pl Fgehe] sgelld 5 nm D= =74)
M= 39l Wm—2/nm, 7F=5% : 3¢ nm, K 62471-1 |ZHGA] o]§,

5002:2014 (dlo
o} 3}l Al 30 m
3719 2=

=

PYRT
1

]

o] EAEA S A8

min)

7y B B SAHS low dataE
S ok shHe) FAAHEo = 7 d| 4

He] Aolg wliLs]

KS Q

g4 Z4Avolth (AN F3el A 20 mm,

AR ste] aEA o™, 6 groupse] T 3k

T AN

ZIN A Fet)e] sl A, 39k #4339 (Compact Fluorescent Light Bulb, CFL) vs. LED 4

o we FY )

e,

HS 3Rl oern CFL groupsolA+s=
LED groupsollA= 424 e 9@ A2x9] jolof up

2 folds

AzAtel we et

3k AfolE Kol
9 intensity zfol7} W&

w nbg

1,

eelst
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71719 54
A1 (Kim’s Optech. 12})
(BEP old version)ol|A &%= Sn|ekge] A3 sk AU
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Measurement Report - Spectral Analysis

7HAEA

Measurement Conditions

] |L\ II‘;’Sslt.lléJ“I‘_ll'lseﬁl

Jelufe] thEo] HE oA WA w

Measurement Report - Spectral Analysis

olo o
A==

stuar) 94, ol

2559] 3 (BEP AN 15-1~15-6)E2 cross—check 2ASF3AT]

g =4 2yt

Measurement Conditions

}k Instrument
Systems

Anslysis range: 270-750 nm
e el Analysis range 370-7800m
proivar & Integration time: 85000 ms
Density fiter: none Averges 3
Signal Levet: Y 2220 Counts e e g
Signal Level 2% 2108 Caunts
15 L 4
0.6
= 0sd l‘

= 254 o 0 |

£ E g

€ £ 3 |

I € 03 |

e : |

PR : pag | | |

o g

&

T L ‘ ‘

1 E E A P \ w' e J ‘ ‘

| S £ LA J e Lo M J", | \

o
o8 - i
00 sho &0 0 as ato ste wo 700
Wavekengtn / nm i
-
Results Results
Integrals. rv—
fluminance 10.28 mix CIE19312 uminance -238.1 ulk CIE1931 2
Imadiance 56.58 uWim® L3y \radianion -5 524 uWim®
I o8

Color Cosrdinates b Color Coordinates
* 058180 w: D34260 u- 0234209 06 x: 024871 u; -017021 & 017021
y: 042384 w 038833 - 085250 05 y. 018202 v 018872 : 020808
Peak WL 700.38 nm > Peak WL 70033 nm =
Geniroid WL 88158 nm o Cantroid WL 48078 nm
Sominant WL 58083 nm e DominantWL:  488.54 nm
Purity 1.000 L Furiy 1.000
Width50%: 801 nm u‘| Wisths0%: 7.80nm
coT: 18T K 0.1 0,10.2030140.50.60,7 e ok 01 010.203040.5060.7
R oo X R 0o x

Comment: Distance 50 mm

Filsname: WKOLAS\PubliciTest ReporisiBiolight BEF AN15-1 15D

Date:  21@2018 455

AM

Comment: Distance 50 mm

Filename: WKOLAS\PubliciTest Reports\BiofghtBER AN15-21SD

Date:  3Me2018

4:47:35 AM

instrument Systems  Speciin Pro

32.0.1800

Wims

20160316 L AEA 648151

Instrument Sysiems

‘Speavin Pra

FEERE s

20150316 (AEA £5018
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Measurement Report - Speciral Analysis

JI| Instrument

Systems

Measurement Report - Spectral Analysis

ILK |I':SllL1l1’Iei‘ll

giti
Anslyss range: 370-780mm Conditions
Integration time: #2000 m= Analysis range: 570780 m
Averages s 05000 ms
Densiy it none s
St et ey [ Densty fiter nane
Signal Lavet 01%  sesv2Camis
:
o7
= :
063
054 w
0] =
£
5 % 159
FETE g
H g e
I 3 / \
214y =
. I
224
23 i T - B T T
0 e 80 ] & o B )
Wivekngth /i Wevekngth v
Resutts Results
integrals integrals
Huminance 05882 mix cie1on 2 uminanze aseTele
Iadiance 1397 i madisnce 3126 mWim?
Goler Coordinates Color Caordinates
< 0T v D4eE2 w D4ed2 « osesse u 03sR v nasE

¥, 038812 v 037783 v 0.58675

Peak WL 70832 nm
Centroid WL 1241.54 nm
Dominant WL £00.08 nm
Burity 1.000
width50%: 771 nm
ccT: oK

cRr 0o

0.1 010.20.30.40.50.60.7

%

v 030008 i

Peak WL
Centroid WL
Dominant WL
Purty
wicths0%:
cer:

CcRI

036183 i 054275

83031 nm
£38.77 nm
503.04 nm
o9se
11353 nm
1530k
L]

0.1 0.10.2030.405060.7

Commet: Distance 50 mm

Filename: \KOLAS\FubliciTest ReporisiBioightiBER AN15-345D
Dater 982015 44042 AM

instumeni Sysems  SpecWn P 3001610 e

Measurement Repart - Spectral Analysis

W1E0TIE AEA LS00

Measurement Conditions

Instrument
N Systems

Comment: Distance 50 mm

Filenams: WKOLA:

\PubliciTest Reports BioightBEP AN15-415D

Date:  31E2018  4:32:24 AM

[EE——

Spen

Measurement Report - Spectral Analysis

T (3

Ais0e16 ABA ESISE

nstrument

lLk'

it
Arolpsis age: 570780 Aty g 370_730mm
Integration fime: HoEnOE Integration fime: 85000 ms.
Aversges s e E
Densiy fiter none e .
Signal Level 1% 2032 Gounts St i 1% 5538 o
; ;

1 f,\ 200 !

0 ] f"P

53 i el \
i o0
£ E| € M
T o] ] i
I ; N\ “’M,\
1 # / 1 S
g o g 4o

150

2 , . I . ;

% P o P En ph s
L W o

Resuits Resuits
integrals ntearals
morminance 154z e cieion 2 onnse aa7es a2
iirahmice 5,015 uwine esioinin 604 Wi
Ctor Comimis Color Coordinsies

x 008218 u
v 020818 v

008822 w- D.0BA2Z
023588 v 036350

Peak WL
Centroid WL

70228 7m
184 14 am

48480 am
215

3480 nm

oK

00

x 129713 u
¥ 050230 ¥

Faak WL
Centroid WL
Dominant WL
Puriy.
width50%:
cer:

cRi

082824 u- 063824
040010 v 068014

70817 nm
62068 nm

Comment: Distance 50 mm

Fillename: WKOLAS\PublciTest ReporisiBioightBEP AN15-5150
Date: 3182018 4:17:22 AM

Instniment Sysiems SpecWaPro 3001500 s,

0316 ABA EST1E

Comment Distance
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. . Al |
a9, FYEA Cross Check 23}

g g, FEAAE 9 FEE 55 ese] ﬂ%xﬂ FLs A
s o] wA HS AlFe] miEH AAN= 8ARA AFE &8 Sl T8 8407,
ol& $lato] 71 4 49 (Compact Fluorescent Light Bulb, CFL) ¥} fA}3t A ws &5
fra 37 S gRlstar AREARY] WA AoYS arElste] wA7F &oldk E27 Ao AF et
&e] LED BulbZ Ae&tar vl H7}1sldch
Su|ekgo] 54 AubARl Fel vlste] M7ieh 3ol 7o) ofHw AS arEste], AU 3t
A 54S dotEaat Wi ZEggt s HA% (1 pes)ste], CFL¥} LED bulb®] 33 =
35 wlastick
White LED2] Z5- 2|7} A|lZH o2 AA|eh= A Moz FAdshf, wjalge] Faupa]o] upe}
LED 78} AZA PR Aol & A& aefste] 7P fAkgh M2 s ol vlul rtagitt

3 B4 (Kim's Optech, 23})

A7) AAE T RG] R A A At AAS S 5
CFL¥} LED#9 7kl 6709 247] v& s
16-1, 16-2) A4a 3 F7 a0},

22} FREAIM = ZElFe] Ve Y
sttt

Fa3s AAIEAT
slR &l (BEP AN 15-1, 15-2, 15-3, 15-5 ¥

TEE 35St AT Fde A7l ug Bk XY

H Vit.De] W7 AAATE FASEAA, 1 8ol F7HE UVB 3PS 280~310 nmoll
st 3ol 7hsskA] Hitdow Hrheli)
<¥> F7H A5t 9 54 v
T8 BEP AN15-1 | BEP AN15-2 | BEP AN15-3 | BEP AN15-5 | PEP, AN| gRp AN16-2
Az} PHILIPS EV})HLIPS(NE OSRAM PHILIPS PHILIPS
9 CFL CFL CFL LED LED CFL
wey Essential Besential Dustar SEDBwD Efficent LED | Essential
AAAL | 220~240 V 220 V 220 V 220 V 86~265 V 220~240 V
A7 20 W 20 W 20 W 9w 3 W 14 W
3AFE 1170 Im 1100 m 1180 lm 806 lm 290 Im
AAFI45 | 50~60 Hz 60 Hz 60 Hz 60 Hz 50~60 Hz 50~60 Hz
s 2700 K 2700 K - 3000 K 3200 K 2700 K
FEFAE | 80% 80% - 90% 70% 80%
BE g 64.33 Im/W 64.50 Im/W 63.1 lm/W - - -
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) J{, Instrument Instrument
Report - Spectral Analysis Systems Measurement Report - Spectral Analysis lkk
Conditions Conditions
Al range 2100230, jEE— 210 5023 0m
Itegroton fme:  BS000 ms msgrssonsme sseoems
s
Averages s
- nane Den none
Signal Leves e% a7 cans SignalLevar % tes2caumns
IV ¥ 3
05 . T
i | o I
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o] Eow l
£ i
£ | | I | .
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£ B oaw \
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i om
ok - Sy
04
£ abo sho o0 7o 800 R E) A sha oo o a0l
Wavetrgh i Waveiengih o
wis-Liso i
Results Results
ntearals ntegeats
i 1617 i crsnz i . difio
imsaiance 92,93 uim radiancs 7,208 i

Colr Coordinates
x 088301 u 032831t 0.32631
v 041808 v 038423 v 084835

Calar Cosrdinates
x 035182 U 052w D523
¥ -DOSSEZ v 020462 v -D3I0SES

Paak WL 70818 nm Paak WL 708.08 nm -
Centroid WL 666.04 nmy Centroid WL 82803 nm

Dominant WL 560.00 nm DominantWL:  483.30 nm
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width50% £10nm Wicth50% 8820m

oo 787K ccr- ok

Rl oo X CRi oo

Comment Distanca 0 mm Comment: Distance 0 mm

epsest
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_ Instrument . Instrument
Measurement Report - Spectral Analysis A y Mensirenient Repoi - Spedtial Arafysis LN Y

Conditions Conditions
Aralysis rangs: 2i6-s022mm 216-80230m
intagraton tme: ss000ms integraton tme: as000 ms
Averagzs: s Averages: B
Densiy fiter none Density fer nane
Signal Level 4% emicams Signal Lever T om0 Caums
i | 2 - : 2
08
0e 3
08
E ooe z
E oo
£ ] &
2 0.3
2 g [ ’ 5
] j ! r | ' .i ] 0.2
£ | I Al |l B oo
I A e\ \j‘ { T
/W vl (]
i o MWWW»W " »«.J\.—».m—» e Vil i b
21
|
42
4 T T T T 035 T T T T T
i o o e 7 wb A mu E o o a0k
Waveiengh foin Wavekngth / in
W an1s-318D N 15-5.15D
Results Results
Integrals Integrals
iuminancs 1138 mix ceisnz Fuminance. 4072 mix cieionz
inadiance 1875 uwin iradiance 3225 wwwin?
Color Coordinates Color Coordinates

x 176473 u; DE4E0E  u- 054808
¥ 114088 v 052260 v: 078376

x 054345 W DATES ot 031785
v, 041857 v 036213 W 0.84320

Peak WL 76388 mm PaskwL. 8138 mm
Canroia i ComtmiaWi: 88237 i

Dominant WL DominantWL: 58868 rm

Purty Purty ne7

wiatnso%: witnsos. 068 nm

et cer: Tesak

o ) cat se7 .

Comment Distanes 0 mm Gomment: Distanee 0 rom

Fiename: WKimsopts e D8 AL-3sdEEUAKOLAS_Public &0 5iTest Raporsi® Fiename: . st A ! RiBiTest Repors
Dae  swmpia OS2 PM Dae  swZ0e | GEIEM

e SemPn 350 e T ke e e G S0 e g
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Measurement Report - Spectral Analysis Measurement Report - Spectral Analysis

Instrument Instrument

Conditions Conditions
j—— 210-80230m 2168023 m
8500 s 85000 s
s s
nane nans
1% 1953 Coums T 1888 Couns
3 L - L&) L
0z
- ‘ =
z =
f | . | < | | I
£ M'{Q[I,Mml-.u\u‘.—wvlﬂw.‘nl‘-"'\'"“w/“*d——v‘—‘ kit Ve A i) %‘
. | 3
B ‘
11 l g
: ‘ : |
g E | I
7 A \ \
. g aq1 oo M&: WL“JL'IMJMW M
24
05 T T T T T T T
o w0 5 & B ot o o EA o B
Wavekrgh n Waveingen rin
Results Results
Integrais imtearats
grass mi 03840 mix
1615 vims 2053 uwims

Color Coordinates
x 030837 u 024080 o 025080
y. 088785 v 033953 . 050028

Color Coordinates
x 045713 u 027025 & 027025
¥ 037184 v 034073 v 051102

Fask L Fiisenm Pask L 21807
Comogwr. 74208 ComoigwL:  s35c20m

DominantWL: 58583 mm Dominant WL 56208 hm

Priy 0% Puriy oass

width50% o1 m widtns0% 000 m

cer a0tk cer 4k

cRi 52 . cri a1z

Commert Dstanes Drim Gommert Distares U

Fiename p AL o6 Al-51£8EEXKOLAS_Public /66 BiTest Reporisi8 Filenome: st RO B30 514288 1KOLAS_Public £0-5iTest Reporis®
owms swmie eamimem : eiarse oM

Feeiaeee Sern TR = T peR e o SedaRe SERIEN = EE=er

a9, g wE Fd d 23R A9
— B3 UVB 32 A Fdoms Rle] oee FrbHow FE ok sk dow &
T Ak
— 7221} LED bulbe] 44, 528, 7] 58 AEe] HARl WA 8l &8 Wl A7 Ao
= 283 Aoz 7|gE At
gh) HF %LQJ AR 9 B 27
- A7E 12 532 A F9
o] s A71E vlaske] 2 A
P AL S Hast & 5 gler (7]7] ARSREAA S
: /\H]x%?d m JJrEO o ljé zlz g}{:
;393 FARSE (polychromatic) 7HA13A @die] sbdd Al71E vehd=
; OW LED bulb®} 3W LED bulbEs AEjslgion, thg W% dA7ulgola] Hed ool
= ZF spgel whe Agret Sm|eke] AZ7E 71E B v drhd agAow AseheA] WrHE flst
of e A3 sk
- 71 7I71E VLR sto] =R B4 diF 71ed 27 vhdsta, A= 5T 9UkE ¢
3 &a&/iA 7FsdS Hrksieith
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U 2322 2938 A
1) 3 ZEF AR AE
7h SFEZYE 8 A
= At 3 BE P ofge], & 7171 e w24 P4 JqFTS Fdsks HETYEY &y
& 7M7), A2 T34 WS AlEskGlth
— 7]¥9] BEPel 23, WS5HW barrel 3pcs, 93 disc lpcs 2 93 disc 19pcs ol EAshH=
prism9] sizeZ 4x4 mmolA] 2.5x2.5 mm= A¥3A)71oE =U3 "WA ] Be 9 prism T
x5 gR3igl)
a%, 71E vs. AFREE 7R 93 disc prism H]|aL
<¥> Y¥dxz ZEFe A
o 71 E | AFE | R -
1) 1) 71
3 pcs barrel 1,595 1,755 160 AFPdoz 23 barrel A7) F4&
1 pcs round 528 855 327 barrel *] A& round space <A
19 pcs round 696 1,180 484 -
2 2,819 3,790 971 oF 34. 4%9] prism & 57}
- 3 el "ol A WA prisme FISIEA 3 o], d&Hor FHE AF dics 4
prisms< E¥sHY T3 dS E3 w24 7P dldE oItk
— HAAHoRE oF 34.4%°] F7FE prisme = g EEjo|stetA] Ao W= d B4 9 2A4Et
£ 5ol AEFHZ ¥ in vitro assays &3l HE ool
2) vx4 27t
7b) &4 4 (Kim's Optech)
— B34 AR 233 PES ¢)8f Light source 4 group (old 1, old 2, new 1, new 2)& AA3s}a,
— Fgo] e zpo]|E ks ®Ho] 98, 0o—13% n—12 ¥ prism disc 178, 0—29 n—20A4&
99 prism disc 58 APl SAsIATH

_29_




Instrument
Measurement Report - Spectral Analysis )K m: Instrument
Systems Report - Spectral Analysis A\
Conditions Condit
Analysis range: 201- 802 nm onditions
Integration time: 18ms Analysis range: 201 - 802 nm
Averagos 130 Integration time: 9 ms
Densiy fler oDt Averages: 30
Signal Level 69% 21417 Counts Dansiy it on
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£ E o
H t
I EE
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£ oo g o
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£ H
& 02 | S
e 00s
0 o 500 0o 0 0 300 o 500 o 7 w00
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Color Coordinates Color Coordinates
X 047576 u 026775 u: 026775 X 047623 w 026635 u: 026635
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=—N-1

038

| \ —N-2

i 0.6 | | :
‘ —0-1

— (-7

EYEAY 238 W2 prism F7H 98, AR AL IFANA R BS BRWANEES
ol Ao Ak

- W Bad FP sl Zlow wuslolAn, FxuAe 44 AuE fEd gow
R

1) B4 BN (BFIEAANAATL @)

— 7] BEP Eele] of= ™y} Al lﬂoﬂ Q1 AR olAHT ] oA B HlaleA] AAshar,
— ofa¥ Al&e] Haze, 3573, A% 2 TMA 55 &4 oJ=akih

<¥> ol=® B4 v

ANEH Al 9 Al AlE A
Haze % ASTM D1003 82.84
71 ola™
(Koptri— AFAETE % ASTM D1003 92.57
1663532—1)
BFFIE % UV—Vis Spectrophotometer (550 nm) 6.5
AAE op22 Haze % ASTM D1003 67.50
(Koptri— G FTE % ASTM D1003 91.20
1663532—-2)
& % UV—Vis Spectrophotometer (550 nm) 29.3

— @)%} e NAFE A AeH o}Ahe] TAARE B




Bio Lighting

7|&€ AF ol

271 AF A4 A4 oA

71€ AF EAA AR WA gt
=3 T2 UF AFE wAE] E. - A7) wATE golatEs FANAE
—dAFx2E Qlste] AT uA Al7] &5 27 A7 Ao R ARl
275 - AT A A7E LHelA gl Thegt
— AT A dS A3]7] % o]zl
W A7 28 — &5 SHA AF] A= 4
—HYMo] Eol7k= I o] vl 7h2e WE g dE BE 74 HAl
5214 —AHEHE A & YTd AdE YAl
— A AolEe] Lot AFHH MM
<fFA Ay 5o /A AEF ARE>
A &EF I key word
AREA — AT R A A7]eh WA W o] §olstieE TRl A
WA - A Ui A7l €45 3E & 5 JdEF gzl g
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Q1 B, ololtlolANE 7

Al AFTIA

2) AF A
D IR 18 7T 2 P AR A Ne
A 67149) tiAel AAs B A%k ¥, HE mae Agsgh
AFCA % oolie) 27}

EREE!
~

Bio Lighting -

Bio Lighting -
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3) 719+ AA
7h &7 whale] AR 9 Wl vt WAE AJFREY] AES 93 olok W = AAE R
) 2fel] AR AJAIE AZFS 1% 7] 4] 2 working mock up A ZHS 53T

A

T 12k A AF 71 7AA 22k AAF 71 TAA

B-TYPE 30|~ F®#| 2t o|o|x| HE AR MRTE

EEL NS T]

A 2 =




4) =T R HFA A AR

7hH AL Hs BATE 7 oS ZFglonz o 77| Bdl 4] on/off buttongs AL A1 3
= 7t Ax)Ekich
W) 7)ol JAHES A4 T AIREES AlFsIiTh
=
VRS
L () LEMP
O B
FHF 4= AFE AR
A < Ad AR BODY_TOP / BARREL A}zl
5) 7N AlZE B4 9goF
7h A% A9F 3 (LED 3W) #& 2 BaxdR 4383} (prism 34.4% 571
) HEA - W B A AT ¥Ale () 891 vbe F dAGtugk HolA (4A) S
oh) A3 AE do] E FA A (126 mm 2 300 g 74)
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% B2AIS Eesetd 54 % A2 ATEF B
1) gFe 54 w7
7 29 A7 HAEE (Electro—conductivity) 7}
~ R Qldel A4 71 BEP Zuel olgeka ok 9 A7 ARES S4sst

— AFARA ol BAT pH S AAAG} g, B @8 frE V)Y F29
SpzA, OlET L AN 0] AAEE Aol 2 Felshe AL ASAE Bkl v

- AT 2 QR AREY ARl 2eEE ATOR s, AF AREY pH ¥ A%

AlS @A shehg e dTdt A Toll slen, &5 AHF dFold.

— 2] B-717]121 Oroin 4 star benchtop= ©]-&, EC ¥Hs A A= ofgje} #t)

£

Conductivity (US/cm)

Conductivity (p5/cm)

— Y@ v A E7hE BEP AR el EC @ HAY F ol
— olsh e gAe A WYl ATAAE FAF AL 40T+ 9ov, 9714
S OgE oA 2 els Frksh WA A9e AUs o Brud
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2) AAFAL (biophoton) ©]&9] T AFEF 4
7}) Kobayashi M et al, J Photochem Phtobiol B. 2016 Jun; 159:186—90
= AolsleE BEE f7IAdAE oAb St ol wmokek WS wrEetm ofeldt AAE
biophoton emission®]&tal 3t biophoton®] 4171 107 'W/ecm*A % o]atolm 7FA|FA )
9] 3% (450—750 nm; dominant emission region of 570—670nm)< A dt}.
1}) Light in shaping life, 2014 by Roeland van Wijk
— oo #3 AFE dHo] 1920 #AJole] Gurwitschel 93] AFH Ao FAAE
710l F-Falo] e F;F ot AA Ayt FS5ul (Photomultiplier Tube; PMT)2] wte2
1980 T H-E] BAZ ) AG7F A/NE AL, @A) Kobayashi Lab 5ol A7F &aks] 2
e A
t}) Quantum Optics : An Introduction (Oxford Master Series in physis,6)

— o] AAFAIe] FQ83 EHAH EAL Udx AWE (quantum coherence)S HojFE= FxE

AlQl Zold E¥ (Poisson distribution)E HolFm T3k 9B S RoJF & AEo)
AAdFS HoAF= A9 WALz AFgaets gy A 354 & RolT,
AL b dH (Squeezed state) & UWEIH &= @S Hols. ol A AAFA
T WEShe AES FEze gale]l AA] FetA e BT Aow sMsta v

2}) Sun Y et al, Photochem Photobiol Sci. 2010 Mar;9(3):315-22
= AA G ot A&, "ol SAE, A Ao A AE 7 BAL T
ZAAMEA M E protein—protein biophotonic interaction®] ]3] A F=x} HAgo] o]Fo]AL
S8 okl
"}) Rizzo NR et al, Redox Biol. 2016 Aug; 811-7
— biophton emission< ©ek W7l FI Akstd diAbaA

of ofaf WAt HLel= ROS
WAL B3 A3 A A~Eg AV kst ZdHa BEo] 9)8o] Hbd o] ol¥l o HF&E
biophoton emissione Ao He A eSS dddF= A E7F " 5 At
v}) Takeda M et al, Cancer Sci, 2004 Vol. 95, No. 8, pp 656—661
— Kobayashi Labe] Ao m=wW soybean (t5F)olA ZTF3pgo] & (BFddo] 44
gh) StollA AAFATE o Wol WSt AAE sl FAHE JS StolA e AAFAF
O Fo] WA= AS & 5 dvka 3 AFY WA AAFAS] A= EEGC E5d=
WAZE dom o= AAFATE ABAES oA thALetE BATE S AlAFekaL. g
SHMEZE Qe oA E AAFAS] A7 AiAE As HolFaL 9t

— F A SRl AAFA UE ATAE BAbe] FERA] Al vt ddl R WA
E oAb YEAE 2 F AR WEE SHeW wAle gaA]Y E9E 7
3 % e ARs 2 4 Qe

- O @AY FRAAE BAbe FERAIE AABAs go| Fulokd FozA YAPA
7} AANA AED AREA kol AThA, BALe FEA 6 BT GAE A
S} F2E oo} H5E 4TS T F 9 Ao JYdr
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ul, A 5% H7t
1) Animal skin fibroblast & PA oocyte 5% H7}
71 s A o FAE vl e
— Porcine skin fibroblastE ©]-83}o] W5 st HI7ME AA|8ha,
— ol AT 2e 27 (Fd BE CO2 w7 olA HA IFAEE vl LT

A

25 ARE 29 BEP) ndol B A% 3
3wl A weEg CO2 AFHolE of§ (R

Z7A, Q8% BEP &0 wWE AlE WY 2

[
=z
02
e
)
b

i
)
)
r&

O
HU
)

>11_,
ol
e
fo
ales

MEE EEste], 1 xx}—‘ Automatic Cell Counterg ©]-&3}o] A %k%}?j\\:}
— TSk Al ek wiAl W pH WSt s Aow ddEo] wjdo] i v E
pH SA7IAE &&ste] S48kt
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L W /
\ / //
1\\\ ’,/, //
AiE PHH S e (A, =34 BEPZRARD)
4 R
3B -
s
3 o
25 :":/
05 -
~ ) 3 4 5
/‘ﬂi-’F u:]ﬁ_ _j_;l/H_L (_L]— T;H‘%_'E, _Z,—%—A BEP&A]’E)

- pHEAZE o g3le] 1-59U%T wleFat miAE 715t0] ek Ash BEPE 2AME 1ol & ¢
pH7} oPgH o A= AL 27] A8 Sax wHalion], I3 uEgon S AAjsto
U 24s F o 19 el

— aE)ar AlEs st oigk A3s FalA Bu 22 2Ake] AEE wdRARE ARte] Al u)
2t BEPE FALSH Z15olA £ U & AlESTE dhEgel wEba A Ql pHRE Q1A AlE ]
Z7} o 271kl Aoz dvkdct

— #¥sto] Al S T T B olF EAEH 71HS AT dAoln
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- FadAe ANYGE

gk A= TCM199°l 10% pFF, “&¥]/d7<l

g ¥ F8 AbE FHTlete] AREskelt.
— A S-S T 44213 FF Wil om, 27] 2247 S EE
- A& 5 a1 E MRD (2013) 80:753-622] Lee et al.
— A& ufd iRl = Modified PZM—3°l 2.77 mM myo—inositol, 0.34 m

10uM b—mercaptoethanol& % 7}sle] AF-&3} ).
— @A 5 7AZE 5% CO2 WigETIolA AL tS
— X lL.elA+= BEP AA|7} njAd s dape] Aled <ol 1

A& oA = A Qufgol WA= FEFs F7FskiTh

<> Aojd= Fte] BEP AX7F A deE Ay

49 AP

Ap, A 2=HIS,

KN
= .
of el Est3itt

=

IVM % of oocytes No. of oocytes % of embryos developed to No. of cells
treat ; that reached Itureds in blastocyst
reatmen MII culture > 2—cell blastocyst

- 88.7 £ 2.1 141 97.1 £ 0.1 427 + 2.8 346 £ 1.5

BEP 90.9 £ 1.5 142 97.2 £ 1.2 50.7 £ 147" 35.5 = 1.3

* Four replicates.
ab Values in the same column with different superscript letters are different (P < 0.05).
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I
o2
ogk

<E> Aeds B ALt kel BEP AR 7F A oAl 5 AR Bl wA

BEP % of oocytes No. of 0ocytes % of embryos developed to No. of cells
that reached in blastocyst
treatment cultureds=
MII > 2—cell blastocyst
IVM + .
89.8 £ 1.2 172 954 + 1.8 40.8 = 9.7 39.6 £1.7°2
IVC +
IVM + b
Ve — 91.2 £ 2.8 159 96.3 = 3.0 395+ 1.9 34.3 £ 1.7
IVM —
90.6 + 3.2 171 97.1 £ 1.1 33.9 £ 0.7 34.1 £ 1.8°
IvC +

# Four replicates.

ab Values in the same column with different superscript letters are different (P < 0.05).

— 719 Aakg B, Aslgs kel BEP A7k A9l el 3HH w283kl F7)
W] wEEol glof felAQ) SR wol A2 s

- EE AL R As F ol Aelug 717 Fekel BEP Xl glolre FolMze] %
FEo fol42 Aol YERlA S e AEs Sl o] freldel F7HE veh

= Aoz Kol Ao H uikel o] BF T4 S Hole Aew HrHEIth

AT

— & AR I V)Rkells 71 BEP il Ao} Sl AT A sl el deidE 244
BE wATeR, FF Apdtecl it B dFAE A el s diEwomAe g w4
AFE Frepoict

= WA w2 § 4] BaEg i o R BEP AAwt HlAAL () dAste], dEab] A
A o] deldd W

=AM AQF T NS AP oA dARElsle], PBMCE AHslal o]& AMEolAe] 754 H
AAL Hrlshr] 93 dextrans ©]83F a9 2% (Antigen Uptake) % RhodamineS ©]-&3F
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<3¥> PBMC2 MMP % Ag—Uptake &7 X
Gat Mean fluorescence intensity
Dextran—FTTC
160108 53 40 56 42 53
160212 75 62 62 65 58
160318 81 66 106 57 54
160427 62 105 92 145 71
160519 68 69 86 99 49
160617 131 113 77 86 40
Rhodamine 123
160108 148 41 85 73 80
160212 113 138 210 56 120
160318 118 61 331 100 85
160427 66 102 164 423 72
160519 62 84 54 104 101
160617 289 97 56 386 21
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o] 547 71+ 49 (CFL)WH] &H1d9 9 Fadod 548 Yl Ao 5
g mE 7]E F (CFL)el vl 8,000hrs th] 50,000hrs= Hg3] Ao} Feo] F4 &
© H]go] AzrEo] ARgAte] o] v FiE Ao Yt

2) 22 d= }d A4
7h) A Hgke %&ﬁ

— LEDA % LED chip¥} EERE P50 <] AZ=AE 45 LED chipd A#ES 79
3t E%—% TAste] AlEst ska vk LEDA = dwbH o2 CFLE<l ] 3] 7}
A2 HAARE Zld o] Ao a&AQ] Feow dEa o ay ASFdEe] A
Al 7TeEE vetA] ek sl ol ol& meksty] fF Al ko] v]ese] &
etk 1A A Al A inteld AT ASEolflont Al BgEC]l ol
FadAE] AFE FHE THee A9 B HAE AR 299 FUS su
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g AR e st deEes 54 Xdue &S dofstal olE nad Fds
gustr] S g Bl 24 5 ] v SAE ks Y Sl AlES Zbol
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g deA oy, = @Al AAE F2A1e] Alat LED Fde o wre] Ay
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a7, 4 gelAel olgd AT 3L A4 WA B B AR (lowa State
University Extension and Outreach, PM 2089R October 2011; Indoor lighting for
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4" (Rated Lamp Life)Rt} A AA 44 (Assumed Life)o] ¢ 50% =22 4
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Measurement Report - Spectral Analysis

J\k\ lrr:sl.rument

Measurement Conditions

Analysis range: 7.6 80168 nm
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Dansiy fiter none

Signal Levet: B3% 25707 Coumts
100 ) 2
a0
a0

Spectral iradiance [ %

L

2

10

I
o I, o
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Results
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Iradiance 4245 Wi
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Measurement Report - Spectral Analysis
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'K'\ Systems

Analysis range 167.6-801.8 om

g e G
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Centroid WL 576,57 nm Centraie WL: sea.50 mm
DominantWL. 58347 nm ComnantWl:  583.73nm
Purity; 0.672 Pty
width50%: 4.19 nm width50%:
ceT: 2858 K ccT:
CR. 83.0 x R x
e Comment #1-1
o AT Flename: 112017 58 0881-1.15D
Date  BEZOIT  11L0EA5AM Date:  BARDIT 111445 AM
e e S e e e e e e SEawE e Eee pEk e
_ |l Instrument Instrument
Measurement Report - Spectral Analysis N\ Systems Measurement Report - Speciral Analysis Kkr, t
Measurement Conditions Measurement Conditions
Analysis ran 18762018 0m 167.6-801.6om
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Filename: 412017 09 082150
Date: @017 11:08:33 AM

Comment. #2-1

Filename: 112017 02 D82+ 150
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< Instrument Instrument
Measurement Report - Spectral Analysis ]Lk Syst Measurement Report - Spectral Analysis J&‘ Syst
Meas nt Conditions
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In 28ms a0ms
& 1 '
De: none . none
Signal Levet 8% 24071 Coums v 6% 20316 Gounts
100 100
a0 @
& a
- s % nd
P I i
i 0 ki i 504
E a0 I‘ \ E 0
LI | LI
20 T
10 0
o o
0o 00 o w0 o 200 200 o 00 B 0 o and
Wavekngth f i Waeknith f i
[

Results

2117 kix

3841 kix
884 Wim®

11.37 Wim?

ol ates
X 043513 u; D607 Ut 026007
¥, 040254 v 034701 v 0.52061

805.38 nm
584.08 m
s82.58 nm
05

13551 nm
a01zkK

th &3 FEAG B9 HE BT B
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goll AL 7lsk=d 1 545 Fa Ak

W) T8 omr]7le] A7I7IAA bdel w3k ¥ETIErE Ald

- 7= A iZH =3t E A ATE (KTR)OA & AES F3dslen, wy w2
AN AA HEE MRK-000066 ©]t},

- AE A s A3 BAA (H3h Pl tie 8.9k o3 2ok duka FAE (P),
Aol ek ARk 23 (P), d9dE (P; BA B4 70 mA, SAF 62.83 mA, AlE A
-10.24%), Ak =L oo A A (P; 0 V), 9F 2 BaG Al (P SHRE
ek BEods 2tE, 375 AREEAT ZEE), REHA/ A/ 495 (P 0.058
Q), FAAF (P), WAL (P), 7IAA 2= (P; 45 N 9o & Q7F Al ool §le, 33
B4 5 o4to] Rl 1 m EolollA 33 HalA] o]ifo] fl&, 7he (P), /EA 2/HF
2 (P; S13-9217F e 78 f15), AAA ARE AlY] b4 (Ps 100 ©f Z4=9] ZAfell A
AZmE A eF5), T (P), w71 (P), AA/A%5/d4 (P), Ade] Awt (P; ek fgo]
Slms A, FE/EHYY (P), A9 55 3 X (P AdE9 2 gold ke, =
Adwa 3¢ X 1.0 mm2, 2709 YAHe] F2<250 V, 3 A>7F AXE, ddAA 23
5o ZgHof sirh.

) s=8& om7]7]e] HAg bdel #d FTEVEE AlE

- A% FH A S aAEATE (KTR) oA 2 AdS F3dsiglon, ¥y v
AgAgHA HaE MRK—-000066E ©]t},

— o AR ol digk A3 aoke offjo] xeF Hrh

A AR /T 2 3
Ak a4 H0,15~30 MHz) A %
EMI KN 11 dE AddA el a9k (0,15~30 MHz) N/A
WAL ¥ (30~1,00 Hz) Z I
KN 61000—4—2 A7) A WA A 2 3
KN 61000—4—3 RE WA A3 (80 MHz~2.5 GHz) 2 g
KN 61000—4—4 ANA wE JTdA/HAE WA AlE = 3
KN 61000—4—5 A WA A a9
EMS
KN 61000—4—6 A= WA A1¥(0,15~80 MHz) A &
KN 61000—-4-8 A Fo A7 g Al 2 %
KN 61000—4-11 Ag7dst 2 A A &
IEC 60601—1(2007) 4.10.2 | A F3¢ W%F A 3

_47_




TEST REPORT
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3 =%

22

*—é% As A
= AEA
Ag Ex o A% SA4Ee] dYE T AMas Y (3YE, Alsas d-HARE V)
jho 2 2A13H
A W Suj ek Aly] A (4 127D #42cm, A¥[AE 0 20W, FAI1 3.2kg), 4
Hl S 3 44d) (FA15F ¢F 900 ) AA
A s 0 2EE (RAA AR QAR ARG Bk AR 612 A])
BEP A& 2 2A7)zF @ 2017d 19 99 ~ =3/ 4
TR g E A B e
A& BEP M| ZA}F BEP ZA}F
FAakE S 34 vhg] (& 4= ) 33 mhe] (& 4 +5)
PP 2017 1€ 11¥ ASSA 2017 1€ 11¥¢ ASSA
=ren 201749 29 10¥ AZ=H 20174d 2€ 10Y AZ=H

* (1149 229 A1) @ BEP H|ZAR ¢ A2t (1249 14 A<)) @ BEP =AM

stAlT), A, A B2 (AREAS, AR,

A A7y 13 A (24 5
B2z 1 2017 1€ 119~29 109
<AA  67(mke])/SF 287k, = 397t >

=p 12H(kg) 23kkg) | FAH(kg) | LBFA(g) o1/ 2% (2))
(mean=SD) | (meantSD) | (mean+SD) | (mean*SD)
o) = 82.6+7.7 111+11.1 28.4+4.8 914.6+154.7 15/19 167
e 82.0£7.2 113£7.3 30.9+4.3 997.5+139 13/20 149
z}o] 251 8291

- WA W 1Ake) A%, AT 33 vhelsh hET 34 vhelel 14 AFES AT 82 ke,

x=T77F 82.6 kg® HET7F Het 0.6 kg AEE oF7F o A4 vygoy gzt 49
Ahddol oF 209 A& wE Zlo] YFS MAHS Aew Hlt whd 23 AT 23 vz
T7F W3t 111 kg, A2 77F 113 kg= A&7} 2 kg A2 o HA4 Yebwrh 1xk9f 24}
ASZA 717k 319 S SAFLE hE2+7F 28.4 kg, A T7F 30.9 kg2 A@ 77 2.5
kg% A veEwth. dEsAe] A% AT 829 gL S SR UERTH
BAG 9a Tk

T ghe] el obg At GFS F 4 b wWaelvld] o2
AL AAS Ak ARz e A% wsleny BAUL fode ehiAs
itk A 1A Wbl A9 AR M Fo) AR Agke] AN AAEES o
AWe AW Ahl A AZFIF R0l olel§o] o, 24 LAYH Ao
% ¥AL B9 AneTE L AREES B4 s




oh) AR 7E 22k A

— APAE ¢ Old version SH|FFZA] A (HA4 HS F77F @ 440)
- FAIS ¢ 9F 860F
= A W ARSI FF Srekd A A
- A9 7IRb A ~ EsAlE (oF 1209 Wel)
T o = T (4€11%9) A8 T (6€154)
A= ulS FA BEP %A}
A mkE 450 410
Eds A ~ dE (F 1209)
Ry - AF Alste] 5 YAAT 715
=ren - &3 HA s w4, T HANRS, ALR Fel¥ 7H
- A () 35 FAE (A AF, EHAS), 49 SA®, AR T8, HANE, dEF
B (HAHEAS, dAE, =BT A5 HE) S
- XA A3
sy A2 T+
A 20173 04€¥ 11¢ 20173 064¥ 15¢
NEFRY 20173 08¥ 01¢¥ 2017 10¥€ 16
H Ao 113(Y) 124(4)
AYFT 450 410
AEF 443 398
HAHFF 10 12
A5 116,200 93,890
AFF A 32.5 33.4
A& A 116.8 116.0
A4 14,630 13,694
AZ(AAT) 51730 46170
AR & SAT 84.3 82.6
A FFA 0.75 0.67
AL QT8 3.13 2.89
— A 7Y 23k A ARV F SAIRS tiET7) 84.3 ke, AETE 82.6 kg2 AP 1.7
kg A=

gkor}, AFRAAZS t2 77k 116,200 ke o9 #1277} 93,890 ke 2950} 2}
Ael 77k 22,310 ke o A HHAYLE web] AR 27EE GRTE 313 AU
SujeRg Ael 7k o WA ARk AR TS (SARHAYEAD I AR (=
AYARRAD S P vganel Y FoF W

1R oA Al Ao ZA A WA oUA &S olm AAMTAE SHHshe

T sz, & 717 (EEYoh+=

L
=

7]

9}]\
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HRE AAZ s S} o]

o] A Axrt H9AHeR Agro] xu, i e
% d H7te] Afol= 5

xe] 3 8E 1ol AEsh

A7) A9 69 1504 109 16U = thxTol nls) 3

o] MHAYsIGITE LEfell A B wiel o] ATt 6,7,899] 3 AFS HWo

712 19.8C glom Az 22.8CTE =9l o]F 30CTE We 7]L0]

o 8ol 11l 2A vepston Ax|o] 37CY HaL 7|5 7|55 % alqleh 79 93

o= HARES AFolA 2.9%(125/410%), tlZ2TolA 2.2%(105/450F) = YElstom, 424

Al we] Aol Fl2yolso] FANAS] A9 AT 7, dlE2T 67E wdste] 24 2

I AARES AT 1.2%, 277t 0.8%= Ae]T7F ofF w4 WAsith dBEAHS ux

T 0.75kg, AT 0.67kgoZ FA7] ARFOR Qlate] HET-o] ARG7Ite] oA A ddEA|

o YIS + Ao AlmHrh 28y Al g Sl ol iz 3.13 thiH] AETt 2.89= A

ol AlmEEo] 0.24% ApolE YERNCH o= AlmH] dRte) 7]o] & ¢ Q1S Zo = Wty

At

X

f

Al

£

[e] il
g 3718 A9 el Qe 34
o]

2XF dagd-™gor 71T E2 712

16.6

1.9

ag s =21 ka1 s o= 102

——k & —m—CET

3 B7Fe] B, A) Al A Al ®bo] o]fo] X wA=

B, 134 97} weke W, 24 A
g ZAa7} ofelg) A WIgES AF wol Gl

)‘\l,
(FAAo=z 4000 F o /MAE A5

EAA A4S A48T 4+ A Aol oAglTh 34 A WAL W irkse] S
zolaia} g,

o

Suj kg FAL A2
A (¢F 1209 W9])

A
T g = T (9€6%) A8 T (10¥E17)
A& A=A BEP %A}

A mkE 450 500
713k A ~ & (F 1209)
aeay | e e ol e
o Al [CR=] o = T, R ] <]
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o=t AT
A 20173 09¢ 64 2017 109 17¢
AETEY 20183 01¥ 03¢ 20184 02¢¥€ 01¥
Hi A 5o 120(4) 108(Y)
AYFT 450 500
AEFT 425 490
HAFF 25 10
A} EF 107,920 114,930
G A 30.8 38.6
A=A 114.2 115.5
AFA 13,840 19,280
A& (BAT) S 48,409 56,321
AFSTIZE F AR 81.4 75.8
A A 0.7 0.7
Al T& 3.12 3.09

= 32k AT Ak ARTIRE § SARE lZT 7 81.4 ke, HETUE 75.7 ke® AL 5.7
ke Agtort, ARgdo] tia77F 1209, A2l57F 10892 A2]te] ARglo] 129 1 #o} <
Bl 0.7% Arh ARRAFATEE 2TV 107,920 kg ©]Ua A2]T7F 114,930 ke= S
of AR L&tz 312 AT 3.092 SveRd ATt v S F7kE A

— T oWl AT TE A& @ukE W A7) kel ARgHo] At 8] FA4
G Aolglom, i AellA] Hwteh ol Ay vh @ El 124, 1€ nylon
iz Fat7]ee 8.6C, AT BH7l&2 2.6C= AT H7leo]l 6CAHRE S*Th
el wyeta AAR R TR AR E nekekA Rk o wtekow SRR Atz vt
5.6%(25°F/450%), A 2|77t 2%(1057/500F) = thz=77F =k A& 944 otz
A e At d2yel go] FHE 5o AAlE 11w ATl A9 sl2yolrt
2% AT o] F WkgEte] HANS S oA A RE dE2TFE 3%, HAZTE 1.6%2 HA
& Witk

3X S8 B 7IHEE 712

——H AT —a-OET
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- Aedom 1, 2 349 ARWAE NPE B A9 AF 2o ©Rd 2, 349 AYP}
oA AR A3 e Ggow AT H £A4 B@ AFEAYeIE B
AgaFgol vaAY § el 4ol & Aow Uehgen, AT dxT 54 5
S g 12 AHe AS dBGSAZAA AT 0 £ o2 YERT o
Abel Felokg 2A)7h STl QelAE qUA Fon dAbEE Gkl 7jsise
W AbgH|sh dAEO] FAE AR A8 MKTRNAE g Ay Gl 34
Aoz ZAg3tgitial 3 4 itk

Z A 2 YA &% H7}
1) = AFAE wjF A (L)
7h) A vjeF AE
— vlo]lQ o] EVF AX|H Qo] E of AXH A gFe ARk QlFFuo]E A PWG Y] 1
%] Zefolme] A (passage 7 AHE) & widete] 195H 59 2744 wiA] pH 2 Al
£ BYE AsE aasth Sad W Ao WX pHE HMESAe A ox)
AT 7ol foju|gh Apol= HEH A gt
<x>1 95 pHe| W)
193} 207} 397} 197} 594}
2yt
e 7.72 7.60 7.55 7.44 7.31
Hlféil;i?ér 7.73 7.57 7.57 7.39 7.33
— A W AR Aol AEFE F NG AE S ] AE BYE 2T
OF }m 1~393hol = vho] 2 ekolE o} AL Bgfo] B Fapo] MM 4~5
Aol = Lnt St olE a e Ao A Eo] wA AEHA
<E> U AE DS (ol AE/ A AESe] v E100)e] s}
195 295 393} 193 527
2yt
o 82.54 91.59 87.14 94.30 88.37
ﬁéiﬁgr 91.63 92.78 91.48 88.44 87.84
1}) OCR test

selol BF&0] F7b

15t o B o At 9l

A9 524 wlolegte]EVE AAE Aol wik Mxe] mEF
sk Aolgtal 7FAskal XF96 Analyzers AF8-3te] nlolegtolE XA <

Flolel o A viekst AZ 9] basal respiration gFS B] L3} TH

Ao Agek ME & EdS 93 x7] Ad ; 179 69 239 PWG HY I 84
Primary cell& A}-&3}lo] (Passage 7, seeding A 4 : 3000/well, 5000/well), A& &

ol st AA AXE culture 5 218t Hal k2™ controli#} biolight 2]
M 3Z 9] passage™ OCRzte vlw sk 23 Control 3 H| &}l Biolight incubator BjSF A
329 OCR kol e slom Kol mEF=gol A FaFs m A= 4ol vk
FtH o] Passages tHFetAl st AlE 7kste] F7F A 218

/*EZ
=
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<3x> A3 23 OCR #

ME F OCR #t
Control 1 3000/well 32.54333
Biologht 1 3000/well 57.65
Control 2 5000/well 52.38
Biolight 2 5000/well 77.76667
OCR
150
75
0
Control 1 Biolight 1 Control 2 Biolight 2
¥, OCR %9 Zd= v
- AE 5 143t 31 As 299 580 O 54 1173 7€ 28Y, @ 54 2 : 17
d8Y 11d, ® =4 3 173 9¢ 8¥d Z+z+ PWG ®Y Y1 8¥H Primary cell
(Passage 4, 8, 16, seeding Al¥ 4= : 10000/well)S AF83F controls3} biolight=2] Al
FZ 9] passage® OCR#S] ®laslr] $Js] 23S a3k A3} biolight w9 OCR W& Zo9]
Control ol H]sle] W& Ho] #&AH= AS Hol By bgZ] AbAa AH|ES Hols
Aoz Ht} F 339 A3 Fo Control T At ¥ 24 42H|S A W3 5
kA e P wole Hol Bikel F7+ Aol WaF Ao YA
<¥> 5% A3E OCR # 2
=4 1 =4 2 =4 3 P
control | biolight | control | biolight | control | biolight | control | biolight
passage 4 | 129.21 68.94 102.23 78.32 32.22 40.45 87.89 68.24
passage 8 87.8 79.18 121.35 84.36 53.70 56.62 87.62 73.39
passage 16 58.58 77.16 56.56 54.87 65.13 34.76 60.09 55.60
Control
100
80
60 1
40
20 1
0
P4 P8 P16
H. AA 28 A3 HF9 control¥} biolight w2 Al vl 1=
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2) A BAHAE B A ()

- B 94 13 9% 1B olo], 7} NS AP, 1 AFHES g 3]
(Korean Journal of Veterinary Research) A|57¢ 2% 89~95°] AAE; =i T8 W&
= ofefel aoFsi &

— =845 : Oocyte maturation under a biophoton generator improves preimplantation
development of pig embryos derived by parthenogenesis and somatic cell nuclear

transfer

2%, Photomicrographs of blastocysts (asterisks) produced by parthenogenetic
activation using oocytes that were untreated (A) and treated with biophoton (B)

during /n vitro maturation (IVM). Scale bars = 100 pm.

Table 1. Effects of biophoton treatment during IVM of oocytes on embryonic development afier parthenogenesis (PA)

Biophoton % of oocytes that Number of PA % of embryos developed to Number of cells in
treatment reached metaphase 1l oocytes cultured® > 2-cells Blastocyst blastocyst
No 88.7+2.1 141 97.1£0.1 427+28 34615
Yes 909+ 15 142 97.2+12 507+ 1.4° 35513

*Four replicates. *"Values in the same column with different superseript letters are different (p < 0.03).

— 1 SO gRA] AT UAE amg ARG u, R e EAA
FOA FEe) AUEEY BEES eIl B Wae] AYLE, BB
BEg W oEe) A¥s 5 74 2 o) o4 AolE molx ehgke,
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Table 2. Lffects of biophoton treatment during IVM of oocytes on embryonic development afier somatic cell nuclear transfer (SCNT)

Biophoton % of oocytes that Membrane fusion Number of SCNT % of embryos developed to Number of cells

treatment  reached metaphase 1l (%) oocytes cultured* > 2-cells Blastocyst in blastocyst
No 917138 7741121 166 823+21 202+36 439+3.3°
Yes 932+18 774122 155 875156 374453 526428

*Four replicates. *"Values in the same column with different superscript letters are different (p < 0.05).

- E 2 FU FRA) AT U4 ANEAI ] TSRS W, thzTol v
EAMOR fo@ £Ee T 8 BPTh B0 doldue $uE 2 e
WRE 5L 7 T 0 FH AolF melx @k

Table 3. LfTects of biophoton treatment during VM on cumulus cell expansion, diameter of voplasm and intracocyte glutathione
(GSH) content

i Number of oocytes . Number of oocytes ; ;
Biophoton : 5 8 Cumulus cell i e g Diameter (pum) Relative level
examined for cumulus . .. examined for diameter : ey M-
treatment ‘ expansion score® e of ooplasm (pixels/oocyte) of GSH
cell expansion and GSH ;
No 43 342 34 [14.7£0.5 1.00£0.09
Yes 36 347 34 [15.6+0.7 1.05£0.10

*Cumulus cell expansion was scored as 0 (no response), 1 (minimum observable response with the cells in the outermost layer of the cumu-
lus becoming round and glistening), 2 (expansion of outer cumulus cell layers), 3 (expansion of all cumulus cell layers except the corona
radiata), and 4 (expansion of all cumulus cell layers).

— E 3 SV FRAD] AT dAe] UTAE 3 % GATE 44 2R w0 AAE
el A FO4e R S AT A A 2 4Ed
Aol & molA sk,

Table 4. Lffects of biophoton treatment during IVM on mitochondrial distribution of pig oocytes

Biophoton x ; e . Number ol oocyles showing normal distribution
Number of oocytes examined Density of mitochondria
{reatment v : of mitochondria (%)*
No 60 1.00£0.04 50 (83.3)
Yes 60 101 £0.05 48 (80.0)

#Normal distribution, intact mitochondria evenly distributed in the ooplasm of MII oocytes: abnormal distribution, mitochondrial reduced
uneven distribution or mitochondrial broken distribution.

o

4 AT MEZC o} YA ) UG RES Hol: PY L WS
Jol

B A ekt

shell vk 7} AAT el BAL Fol el

BN

Table 3. LiTect of biophoton treatment during IVM and i vitre culture (IVC) on embryonic development afier PA

Biophoton treatment during o4 of nocytes that  Number of PA % of embryos developed 1o Number of cells in
IVM Ve reached ML oocytes cultured* > 2-cells Blastocyst blastocyst
No No 90.6+22 161 91.8+22 409+ 1.9 41.941.9%
No Yes 911 1.6 197 93417 49537 407+ 1.7
Yes No 912129 195 918+ 1.6 527+29 409+ 1.4
Yes Yes 912429 196 952116 478435 45519

*Five replicates. **Values in the same column with different superscript letters are different (p < 0.05).

wlok BxAly] A ojRe] wE WA F
o A ol wal A% Al EAMeR feojn)
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=
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ngom, WRE Fi o golAE WF AgTel ws) A% Mg mFe el Fol A
FARCE Fold 4He deuigic

Table 6. Number of inner cell mass and trophectoderm cells in PA blastocysts derived after treatment with biophotons during [VM

and/or IVC

Biophoton treatment Number of blastocysts Cell number of blastocysts Proportion of inner
IVM e examined Inner cell mass Trophectoderm cell mass
No No 28 107£1.2 209124 26017
No Yes 30 [1.7£1.5 302£23 282£20
Yes No 37 102£09 287114 25.7%15
Yes Yes 34 126412 334130 276116

~ 6 S A% W Wl Fuloh B2 A2 ool We T & 7 2 e
wzel el AE 5 8 HEA/QLIAE FE naAR v, BAGOR G4
Aol WAGAE Zahsirh

— A e wslng 2 AAEA A F A g glol, 4% D L) Fekel Fo
b A AdAH R AR S AR HUMEAG. HE AT 28 Y
de Wrlehs dubARl ARES AE (dAE 2, GAEE A4, dAEd i GSH
% L A MEZSYC BEE AU W, B AGAE Bad o2 wAdAE
2o AT, AR )] Ba F7} Aol FAAFolop & Bart glo} el

- Aedor, A @edA R AAEo A Al o] SmekdRAbrle]l ALl 7
ko] b= A g sE M= AR SlH A

3) A ae H7F AF
7H &9ATA

- FHATA 1 (o]
- AYFR AR FriepgaAly] (ZEUSH) A Al sy £x/89) Az o
9% R Aol AL FFS BRas @
b 4g 3B % oy
<¥> 49 3=/ 24
% 5 % 7

CBC (complete blood cell count) & W G A& 53t AA4EHE H7t
=

Blood Chemistry A YA R FAE

F 3947} u[aste] Srujoby wejs

(¢}

PCV2 WAl HFo] & FHu FA T3S
5 z17] A I

INF—y / TL-10 PCV2 MA1o) &3 cytokine AT Ejo] ) oy
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T d A Ad 5
7199 9lar 2017.10.30 -
12 Q8 2017.11.06 CBC, chemistry,Z 8847}
FAF A #F 2017.11.07 -
RLESRE S 2017.11.14 PCV2 #Al 4%
2z A g 2017.12.05 CBC, chemistry,% 3}3H4] 7}
AT 2017.12.19 CBCI’NCFhfgﬁfgéiﬁ_}%ﬂM

o 25 a4
71y= 8ntke] 711 = gnlg
PCV WAk H&E PCV ®Al %3} photonia ZAF =3

T W&
=5 17 ~ 27 °C
HE 30 ~ 70 %
(/) 1247+ 744
Caged whel= 17t
Cage 774 (W x H x D) 23.5 x 22 x 35.5 cm

2%, EEYo} A4 AR
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<¥> A wlA

4% W HT-9 (A Abole M PCVE, FAWMAATA) 2 ml (1FH)

T

gl

of

%] A Zupo]# 2 238 (CAKYI8)
Adjuvant(F7] 1.)

=2 3A (F-7] 2.)

1052FAIDs, ©] A+
10%

0.3% °]3}

<¥E> dIA X 7|4 =4 (Complete blood cell count);

4 IDEXXAFE] ProCyte Dx. AR

a9 95

Z,
e

H] 31

Red Blood cell
Hemoglobin

Red Blood cell

Total White Blood cell
Basophils
Eosinophil
Neutrophil
Monocyte
Lymphocyte

White Blood cell

O N O O b= wWw|dh +—

Platelets

Platelets

<¥> g9 3}st+=x] A (Blood chemistry); ¥4 IDEXXAFY Catalyst Dx. A&

No. A e H] 31
1 Glucose 3

2 Creatine AR 23]
3 Blood urea nitrogen

4 Alanine Amonotransferase

5 Alkaline Phosphatase 24
6 Gamma Glutamyltransferase

7 Tatal bilirubin

8 Amylase A
9 Total Protein

10 Albumin g
11 Globulin

12 Sodium

13 Potassium o]
14 Chlorine

15 Cholesterol A
16 Tri glyceride

17 Phosphorus Ql
18 Calcium Edaty
19 Osmotic ER S
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- A9d d9e #Brke A% PCV T3&A7E 54 71Ue €3 50ulE PBS X FBSE

& AEZFAAE o] &35te] 96well plateo] 2¥]4= 3|45 h PCV2E 0 1-'E1
A TFOE 50ul¥ ZF wellel &7 ta 37ColA 1A Sob wikagint. old, v}
A gk wellol = PCV2 control (A dZEw)3 Cell control(g/“ﬂ]z:*)% L] o=
2X10* 7H/100ul/well®] PK—15 cellsS +98]&to] 7z} welldl 53 & 5% CO, Hj%F7|olA]
37°C, 39%r wjoksla 7-H & F3kA) Y (indirect fluorescence antibody technique:IFA)E 2l
AleFSItE PBSE AlE £ 80% cold oMHES 58 & 4TCoA 1A &< G A H T
PBSE A& & Polyclonal Ab(8%, —20C ®HI)E 1/5008] 2 3]As}le] 100ul® 531
37T oA 1A7F FoF w8 AT} PBSE A& ¥ FITC Anti—swine IgG (H&L)E 1/200
vl 2 84 ste] 50uly E55ta 37C oA 304 Sk wESAIZ T PBSE Al F @A
Bow AFAsI AL vpoly A FAS AAGT H dF AMue A5E FEEAIE @
25kl o}
Cytokine (INF—vy, IL—10)¢] =4; A3 F8 A 7IUFoz2ig NS 5ml o4 233}
At Hi PBSSF dAS FFORZ 419 15ml conical tube®E &ATh Ficoll-1077S &
o2 NZE& 15ml conical tubed] Hir HolA EHT HAS FAAHA SHFAUC.
1,200xgoll Al 3043 el & A3 Ficoll-1077 Alelo] #2l¥ PBMCE 1ml d}o]l
S AHEEte] 2eElEdtt PBSE Al A Ekal 300xgoll Al 1081F 94lE-2ste] PBMCE #2]3}
2t} Hematocytometer® ARE3E}e] AEFE AL, 24well plateo] 10° cells/well® 53
F pCvzm etk 37°C COp Md7lelA 7241 v & dohs slgstel Al
AFE3 T INF—-v9 48 CUSABIOALS] Guinea Pig interferon v (IFN—vy) ELISA Kit
5 ARESRSlar, Alx:ARY] W] mel itk (Lot No. P18228755 / 19 May 2018).
Zb welloll 4719 2.790A4 w3t AF N o} standardE 100ul A @il 37°CollA] 2A]3F
Tk wk AT BES AlA ¥ Biotin—antidodyE 100ul & @1 37°Col A 1417k &<t
S AT}, Wash buffer® 33] Al2 & HRP—adving 100ul & @i 37°ColA 1A%+ &
v Al Z . Wash buffer® 33] A2 & TMB SubstrateE 90ul & €31 37°CollA 30
7+ vk A1 FH T Stop Solution= 50ul & ¥il 450nmolA SFEE =H4 3}‘}";\3} IL-109]
AL CUSABIOAFY] Guinea Pig Interleukin 10(IL—10) ELISA KitE AF&3}% a1, A=A
Wl w335k tH(Lot No. 018229813 / 30 May 2018). Z} welloll Awu 2.7
A wjokat AFdolu} standardE 100ul # @il 37°CollAM 2417 B¢ WHEAI AT AES
A7 & Biotin—antidodyZ 100ul A @11 37°CollA 1A|7F B¢t ¥-3-A13H . Wash buffer
2 33 Alx ¥ HRP—adving 100pl & Har 37°Colld 1A17F B¢k wkSAZTh. Wash
buffer® 33] A& % TMB SubstrateE 90ul & @11 37°CollA 30E7F WA Z T}, Stop
Solutiong 50ul & ¥il 450nmolA SHE=E =43}
24 Ay W EAEAS GRAPHPAD PRISM 5 software (GraphPad Software Inc.)Z
ARgste]l astdlth. ZF of 3Fe] vl Student’s t—testE o]&st oMW, FYFFE p <
0.05(Mann—Whitney test)$l A% TAA = ol do] Adrtal A5l

Lo He Fﬁ FEE °
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2

Ae Az
A¥ T (RBC) ¥ s|®ZF=EH (HGB) 4% #4]; Photonia FASH A3 FASHA] &
qzate] Yo} sRF2R X5 2o YERT 0, 3, 573F Ad T3} gzt Aol
ol Al 2ol 7} YepLEA] k)
A B
Red Bload Cell Hemoglobdn

ik [T o g . i
—:.4 ;_-“I' o s
:-_‘ .i'——':u

weeks after exposare

werks after exposare

— ol ) WP 2 £AL; Photonia A PEH 2AGA 2o Yo WAT B
A FAE 199 1730l YERRITh Photonia FAF 1579 F PCV 9alg HEsAL F
WHT o} SAT, 5T 24 3, 5FA] gaskER mAow fo# FEE oYl
AL AEste] glEad SA3 A4S HolER photoniadl o3 FFo] ofyt WAl HFO
2 A% ANHA gaw ArEth 375 554 AT 2T Aole] frelFel o
= AR

A B
White Blood el Basophils
y [ control 00zo 1 control
i T Nl phoiomz ::;.-M”‘ |' ; phextomia
ik M = T 2
5* Eo.am il -1—. ]
z & I I ‘ [ 171
’ guitl BE BAY
Y—% 3 : " ; : :
weeks after exposure weeks alter exposare
C D
Eqstophil Neutraphil
= T ] eontrol ¥ = control
- - - e
;-‘E“i.n 3z
il aill MW
oo T [l L-.— ¥ ; | ?.-
o 3 5 b}
weeks afler exposare w eekn after exposure
E F ,
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O 549 ProphymedAtGit)oll A 7H¥kel A<l BioPhoton Prophymeda AA|3A} dg]= o]-&-3t}

Aol Akl EEvotst el fatstt.

rr

howe AR HAe de] wdAt b (FAhEelth W (FhE E AW Yaket

=
4 3ge 2Fsn BAS PASE 2Ro)
S

[e]
G AR A A adAE WS S A4S FHd o A RS BA
[e)

. AR AARSAA NN AAsE Az ol ¥ WY

. 53 vzl veAel olyx Ak
apl deEo] Aok A% AARA] Agjdon Fa

o7 AAFAEL s ¥

Edo] glojx ATP AL 7153stA sttt 197549 =88} Frit—Albert Popp & A A|FA}

ELEEEROES SN

o
gt B AWAE 450-750nm Hge] oF dUlS vt AAFAES W A58 AAERE
[e)

H ARRTR 263 A e dUASFAN e A5

A8 = 58 n7E it Poppis AA|GARe] Hlo] ul

2 golA A Hdape=

v}, BioPhoton Prophymed® 6mW, 785nme] 1287) A4 A Aoz o|Fojx glom HlwA

Wo WA 3w 85EAE ALY 6-203]9 A=

&7, 207 AEES %
ARG, 9%, 9dg A% 2 wgH AR A, Fog
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Wie funktioniert es?

BioPhoton PROPHYMED

Besteht aus 128
Préazisionslichtquellen Rot und
Infrarot mit einer Leistung von
6 mW bei 785 nm.

Stimuliert die
biologischen
Aktivitaten aller
Zellen.,

[e] ha
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ALl EEU o}l BioPhoton Prophymed®] 2ol AA| 32 e]E o] &8st Amatel= B
EX 5493l BioPhoton Prophymed® lasert 719 laserol H|3s] Hlo] A7|7} <k3l7]|=

AA AAGA M7= 107 ¥W/em?olste] 53] m 2ksle] BioPhoton Prophymed?] laserd]
= Zol7b A}, I AAFAe] FAWHL 450-750 nm (dominant emission region of
570—670nm) <l 8] Wk Prophymed9] laser®] 7% A dadS ALE3tal oA HAAZ=
719 LILTO Hl&} & ©f °fgt M7= 25 U H5& F-9o Aste] &= Zo8 & & gt
olo] Wka] HAle] ¥ EUol: AY|E 107 PW/emZ AAFA} FAst S sk
400—800nm= Fdatrt. g 7RSS £, WG AA S AY A FxE ol F

A ot

O A=A (Bioenegetics)

7}

AZ AU A8 (Bioenergetics) = Aol e A|2HS F3 AU S5 dddE Asie 9 AME

A Z8E Fofoltt, o] A2 AJAl W ol yx|e] W] gk Ao} ME TF 2 AL ¢ o]gog

o711 B tE Uil 2 a4 A e FES Aol Ax A AFE X AE

g} Aol gkl gHojrt, ATP B4k 22 e olyx] &, AE oyxe Hxs AEA

7F AESHY ZdS Fsty] fE] AGA U AE E5sta My A7|=7FE 7]Eshe Aol
3|

o ek AL 2] A e oldA el A o]

AEAVA (ATP)E AAksH: mEZCelol: 720 Bd750 2ie A4e B2, ALy
A9 F4, AZAE, 2HAE, 3 (heme)3t 2EIZo|= (steroid) FHF AAS E oAl
of FFH 4TS FAsT Uk A EFAE vVEZSeol W] EAsE AL

A44Q) absatel weo] o AAHolT &R AVe BB Fo MY AAAE

9] H+sE7uE #4435t HEH o2 complex Vel 93] ATP

7148 A9l 77 gl wep EAA o R H+ B ROS #4712 Al 2
stetkEA drrt 4849 5 A HAUAT

nEZs ol vEAo st A A ME dAlRAV]Fel EAZE HAse] Az
AA | A Aol (multisystem disorder)E do 7t} HZ, nEEZ=dol AYo=w <
st %At ER A B AAS A A ASke] #gk A9 @ds] daEar o
ojegt AEL wEFZ=g ol o] EAstE S5 3|E (respiratory chain)®] H7]% et
of & dArpdEe] Aoyt wAEA Hw, o2 <3 uFowm A G (reactive
oxygen species)ol oJgh A &2 EFo] FAHo] W= Ao ot vk wet
A AAY] ko] Hi= dvA ARSI R o] gk wkgo] ool A A5, YA thAe]
Aol e e AAHALSY] Felidts BAA A3E A doh

|

[¢]

AT AT 9t 44k (ROS)7F MEATE S 52 innate immune system®] host defence

genes?] THRFE, AAHAF L g Ao AFH Ao FIHHQ BES 93 AT A
2 ion transportE S Ao E L ATl EIF redox signalingl @ ATEE= A XY thA =
T3 JES 7] uitol o ol &HS AAY tide] ofd A of s Eo] HAULH
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