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Development of “Jet Press 720S” Digital Inkjet Press

Tsutomu KUSAKARI* and Tsuyoshi MITA*

Abstract

FUJIFILM released a new sheet-fed inkjet printer in 2014—Jet Press 720S. Based on the previous Jet Press 720 model re-
vealed in 2008, the Jet Press 720S has been developed with improved functions. We adopted the PZT sputtering process in the
printhead for good uniformity among jets, new printhead maintenance technology for nozzles with fewer defects, and a simpli-
fied replacement process for defective printhead modules. These technological advancements have resulted in improved printing
productivity. In addition, full-size variable printing was introduced to diversify the available printing services.

1. 1FCsIC

BT AV LEEEARIO/NT Y MEISHHIG T & % mk e
EEREEA > 7Y =y MHIRIEE TJet Press 7201 7% 2008 4
D Drupall fffifnm L, DEHHRALTETVS Y, C
ki E, kgL 7% [Jet Press 720S) ZR¥E L, 2014
FICEEZBIR L TH O 2L TV 5, AR TIEHITS
BoElk, 20224 LEIC X 4k E, 7Sy
7 TIVHIRINOS IS & D (k72 3%0F 7z Jet Press 720S 1244
WENTVBHEEIC DV TN S,

2. Jet Press 720S DI E

21 YATLEE
Jet Press 720S Tl Jet Press 7200 5 k& 35 K Uk L
T2LU R OFEAFE R SR L T 5,

AT 21T 5 S AMEMS Ny R DFE%:
A RO A>T F 2 AU & 2 BB A7 O
TR RN IC X B B IR
KA > D DI

AVTAVAF Y FIC KB EREGAID
THGULIRE B

7)WLV T T)VEIE (X T a )

SEORGNOROECORC)

NS DOEHC K DIERDA Ty HEIRMBEIC I 7RV
WA Tz &C, /Ny FERRR IR L, ST
FI2Z— RITHIET E 2 FH R & LT ORMbEiZ215 T
W5,

Fig. 11 Jet Press 720S D4V #i%, Jet Press 720S D X
T LMEERZ LI ICEL T,

BE : 1,200dpi X 1,200dpi
& :CMYK (488), KikEERl1 v
BfEEAR - — Mibx

SABIEY 1 X : B2 (750x532mm)

FREE : 0.105mm~0.34mm

RAERLEE  :2,700% /B

EEHAX : W8,019mm X D2,653mm X H2,050mm
S 14k

iy

Fig. 1 View of Jet Press 720S

PR RRRR S (ZEE20154FE 1 H 28 H)
*EH LT AL (B R & DHHEAER
7 RNNVA R =% T
T 250-0111 &)1 BN TTAS 1250

* Advanced Marking Research Laboratories
Research & Development Management Headquarters
FUJIFILM Corporation
Takematsu, Minamiashigara, Kanagawa
250-0111, Japan

FUJIFILM RESEARCH & DEVELOPMENT (No.60-2015)



22 SREEMEMS 7Y bAvy FEIE

Jet Press 720S CTId & KA 17— LY A ML —2 3
VMRS BT, CEDOHFMICaTY IR i
1,200dpi/720mmiE ¥ LY /ANy RZ 4 @RiEL T3
(Fig. 2)o THUCT KD ¥V TS AHIF TRA 2,700 K/ I
DEFENRZ B L T 5,

7V ¥ kA BiE1,200dpi T2,048 D / 2L #HD
ANy FEVa—)L2ZEHLTED, BumOERET 17
MIELETY ¥ SN—=Z BT % T & TIRWCAIFIRICHIE LT
W5,

CONY RiE, AV 7B/ X)VETSizelios i,
MEMS (Micro Electrical Mechanical System) 7't 2 %1
HLU, 97370V CElgEN DEEEICHRENT
W3, 27D/, 2.0pl7%z 100kHz TH: 9 % RHE
NG LTHD, /NEOMIC, i, Kigo3HEHD A >
YA X2 B3 ThHlIZIT> T,

Fig. 212 FUJIFILM Dimatix#:ic T#LET 2 71U > by R
TV a—)b%, £IFig SICEMEEICEELZTY V-
DIB7Z R

Fig. 2 Inkjet print engine and printhead module

Fig. 3 Print bar

3. Jet Press 720S |CiEEH T TUL B HiiT

Jet Press 720S Cl&, ¥ AT LRKICBWTHEET 2 E5H
Fiffi D JRE L Z17W, Jet Press 720 & D Hiiti#fk& 3 % &
EBICHERER LR, Hilc BRIz, T E0HE;
IS DV TIEIC RN S,

3.1 A FERER

AN R APEOUE 5 X CHIFEREO B LHIE R A S
% T T, JERITRER 2 A USRI TR 2 e b
0B, BRI, (D EET 7 F 2 T— XD RSy

2R EIC X B HIFIM AR O, (2) Web (77U —=
VIO T KB RAVEHTAE VT, (3) pERI—Vry
MZ X2/ Z)VIEANDA > IS5, (4 7 Z)VEES
{EHdl, (5) v REHRED(T 5, TH %,

3.1 EE77F 1T —REDRINY ZEEE

Jet Press 720SDHFEBET 7 F 2 T—RIZl, 8LT7A4IVL
MEFE LTz, BWEEBEBZHEZ ANy ZFEZHNTNS
(Fig. 4)o TR, 7V ZIRDPZT (F2 V)V a2 )
ZiE L WHET 20512 R L0z hy, 28w ke ko,
WIS O TR KIRICHIRE N, €Y 22— )VINOREHER)
ReX0—td2 LI L T3S, K72 A/8y ZPZT
SR 2 T, INBED RIS, %O &R
O ZOBEHENLND, BRI R 28 LT
MBS % T e TES 20, KTDRACT K BHMODE
TERMZZ T ERAFICL TV, EBRWICIT-> aEimi
BCOREE VA7 7,000 FEEIFINNS 2 i 7 i A G ERIC
BWTE, 2048MADT U F 2 T—RZEHHE o 7=  fEET
3% LINOZEENCHI A BNSFERMESNTE D, FREFO
Ak BBk L T (Fig. 5).

3.1.2 Weblc&a/XIVvE71EVT

FT w7 A FSKMERA > 7 %2 RIS > TZER
ICHEHE RS T LIZHLWIRETH D, MK ZERT 2
TeIC /) RIVEHED @WK Z2 /R Lt 2 8D H 5.

Fig. 4 SEM micrograph of sputtered PZT

Average displacement

~
o
=)

Displacement (nm)

n w £ [ D
S © o© o© ©
o o o (=} o

o
=)

4
o

0 1E+11 2E+11  3E+11 4E+11 5E+11 6E+11  7E+11 8E+11
pulse

Fig. 5 Average displacement over time. Less time degradation
of displacement occurs with recurring jetting pulses. Data
points indicate when each jetting pulse occurred.

FERIN A v AW [Jet Press 7208 DRFE



CTDRYD, Ny REY a—)VIEIAEDENT VAT T —
R UROEMAEORKEEE ) Vi EIcff5 LT3, &
BIT, "N REY 2a—)VNTA V7R Z T, J X)ViEE
TOA > 7Rz IET BR5E L LT3 (Fig 6),

Fiz, MHZENEHRT 720Dy RAVTF AU
&, WEEESLSTWT Ty 7 AEEKIEERA >V 2Tk L
T, /S RV g2 AE 7= Web TV A 79 % 752K (Fig,
) BHIHEALTWS, TORXYTF VAR LD /
VI HIC 7 ) — I RBEBIC R 7=, I ERE O 2 7]
AEL LTV 5,

Circulation rate

(Feed channel}

Nozzle

ﬁ
¥ Back pressure

Fig. 6 Schematic of ink circulation in printhead module

. . . Pressurized wiping with rotation
Bar moving direction
Nozzle surface

O\

Dirty web
Nozzle cIeanerT @ @

splay nozzle

Fig. 7 Outline view of web wiping system

313 [EA=Z—Izv b

T 7 R /KR > T e REARNCTE o TZEm
ICHHERZ 701, Web TOY A 72175 RIS, JobHIT
J RV THRM Ul > 7 &2 HIE(E LT, X3—
Yy hefioTWs, JobHlIFEHDA 7 2 A MHNA,
TORI—=TVxy MDAV T IZ MR VEHICHNET S
fe&, JAR)VHEE )= CF—=T"F 57D, HOIEL
Web VA THFiT 5T ENRETH - Tz,

Jet Press 720S Tl&, X I—Y = " &179 / X))V EEUE-
BRI BT R ET, /JAVBDIOaX b—=7Ic kB3I X
M FEA T KIEIARIR L, / ZIVIEAD 2 A SO % /R
ICMIZ BT M TER (Fig 8) THUCKD, TUA TRHIEUZX
BT BT EMNTE, TATBEEICKS ) DVEDR A=V i
ANRICHIZ, D DIERIFIRFRZ KT % C LTI L TV 5,

e =
Without divided With divided

Fig. 8 With and without divided dummy jetting

3.1.4 / R)VEZIGSLInEIH T

Jet Press ¥ U — A TlX, MEANDEHETORETEZFHKE
T5780, —fROKEA >V 2y bAoA 7 LENEEYID
J VT URTARR LIS WREZERFD, 57 v 7 A8H
DIKRERA V7 R L TWS, / VIO A > 27 [E5
IS 2 EO0 DL LT, A Y IHERIES, / RV
JENOERGEE R I LT\ %, FERINARSTE ) Ok 2 5=
ML, A2 7MERIENZmE L, 2Vl 7z Bk T
HoEITBCT LT, WREBICX A EENTTES T
WS TWVd, RENEENCTDONTSE 2T (Fig.
9. TOJIET, EEHEMRGIHSMICIEXT, sEfilgiic
BOTHEHEEZ 6 fHREEE 2T N TE TS,

3.1.5 A R

BR DRI X DNy REY 2 — )OI EREHER
Jet Press 720 K D E 51 ELTWAB D, MREHIE LI~y
REVa—IVERBICAYTFVATELZTLERDEN
%, Jet Press 720S T, v REY 12— VHNIDASHHERE
EHIZICEAT R TAYTF Y ANOKIERA e XY
V2 A LOHZEFBILTW3,

AN REY 12— )OS K URHZ O p mA —
ZDONEHEEDN Y FRFEOIEFREEANRA XL —> g >~
WS> TA—P LRIV THGETES K ICHEREINTED,
FI RS L & S FHREIC & B G AE L LTV B,
Fig. 101c\y REY 2 — LA HHE ORISR 2719,

Differential 500 2880 5760 6480
Pressure
[Pal
Back pressure [Pa
-1000 049 254 <€24 ‘)
T x1.58 T_XJ_54 ]
2000 031 <1/\ \>4.33 170
QVEE mndition)/
-2500 3.68
almost] same
—-3500 0.30

Fig. 9 Ink pressure control in printhead module
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Development of Next-generation Ultra-lightweight Cassette DR “CALNEO Smart”

Makoto KITADA*, Akihito BETTOUYASHIKI*, Sho SHIMIZUKAWA*, Takashi TAJIMA¥*,
and Ryosuke OGURA**

Abstract

In this paper, we report a newly developed cassette type DR called the “FUJIFILM DR CALNEO Smart”. CALNEO Smart is
the world’s lightest DR with a weight of 2.6 kg, and its innovative shape and high-quality internal circuit allow for dramatically
improved workflow and low-dose diagnosis. A detailed explanation about CALNEO Smart is provided in this paper.
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Fig. 1 Improvement in insertability of cassette because of the round shape
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Fig. 2 Innovative and uniform design including peripheral equipment

AGERARA . (ZHI20144E 12 H 25 H)
*ELT AV (B R & DHHEAR

AT 4 VY AT LR Y 2 —
T 258-8538 i) [VLE AN L ERRH BT =& 798
Medical System Research & Development Center
Research & Development Management Headquarters
FUJIFILM Corporation
Miyanodai, Kaisei-machi, Ashigarakami-gun, Kanagawa
258-8538, Japan

CELETAVL ) TS 2—
T 106-8620  HULHHERX U FRAT 2-26-30
Design Center
FUJIFILM Corporation
Nishiazabu, Minato-ku, Tokyo
106-8620, Japan

EE AT M/ CH & v 7 DR TCALNEO Smart) D7



22 EREY, kL HRREEDOMIL

EROMELLE LTRERBETHL YT 22T Lz #ER,
EHITHAF v A MRHICHRY 72— 1R % & TR
27y T ERIY o)VREEER 28R LTz (Fig. 3). %7z,
ks A RRE RIS X 2 BRI 2170, I U 7o 5 iz F
et (Fig. 4) 952 &7T, BAtton e tfigitaTtd
ZE 26kgzFHI LTz, hTH, HIFRIEICHT 2LFD
BIIMERE TV & g L THI 1/6 & Kl K2 Em L, B
SR IR AR LGE IR B 2 R— &2 7 )UEig &I
WY 5T EMuRETH S (Fig. 5).

o, ERODREHIIHAMEZEAL, BAttom b
LB TIPX6HYDBAKEE (B 50 % FTah 5 DRI
KIS & 21 BN L)L) 72 faf EEH NG T & 2K
KEFIGFOREINTOMA S X UZDBOFIKE AW ik
LafgEL -7z (Fig 6).

Fig. 3 Shellfish shape of magnesium alloy

Fig. 4 Simulation of drop destruction by the finite element method
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Fig. 8 Antibacterial performance of HYDRO AG
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Fig. 9 Esophagram image of “CALNEO Smart”
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Fig. 10 In the ISS method, converted light reaching the TFT surface is strong and sharp compared with the conventional side sampling (CSS)

method; therefore, image quality is significantly improved
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Development of a Next-generation CCD Imager for Life Sciences Research

Seishi IKAMI*, Takashi KOBAYASHI**, Yasutake TANAKA*, and Akira YAMAGUCHI*

Abstract

We have developed a next-generation CCD-based imager with a new design concept for use in life sciences research. In this
report, we describe the configuration of the imager system and its features of high image quality, multifunctionality, and ease of
use. This imager has been made commercially available as*Amersham Imager 600" by GE Healthcare.
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Fig. 1 External appearance of Amersham Imager 600
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FUJIFILM Corporation
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**Medical System Research & Development Center
Research & Development Management Headquarters
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Fig. 2 Overview of the internal structure (AI600 RGB, side view).

Table 1 Specifications

Item

AI600 AI600UV AI600QC AI600RGB

Application

Chemiluminescence [Chemiluminescence |Chemiluminescence Chemiluminescence
Colorimetric (Epi/Trans)

Fluorescence (RGB/UV)

Colorimetric (Epi)  |Colorimetric (Epi)  |Colorimetric (Epi/Trans)

Fluorescence (UV) |Fluorescence (UV)

White light source

Epi Epi Epi Epi
Trans Trans
( Optical density measurement|( Optical density measurement
available) available)

UV light source

— 312 nm Trans 312 nm Trans 312 nm Trans

Excitation light source for fluorescence

460 nm Epi LED
520 nm Epi LED
630 nm Epi LED

Emission filter

525BP20 (Cy2)
605BP40 (Cy3/EtBr)
705BP40 (Cy5)

— 605BP40 (Cy3/EtBr)|605BP40 (Cy3/EtBr)

CCD FUJIFILM super CCD (3.2M pixels)
Lens FUJINON F0.85/43 mm
Cooling Thermo—electric module with air circulation

Standby within 5 min following activation

Exposure mode

Automatic
Semi—automatic
Manual

Incremental

Exposure time

1/10 sec—60 min

Capture size

Upper position 80 mm x 110 mm
Lower position 160 mm x 220 mm

Interface USB 2.0 x4 (front 1, rear 3)
Ethernet X1
DVI-D X1

Data format 16-bit (grayscale) TIFF
Color JPEG

Grayscale JPEG

Pixel correction

Dark frame correction
Flat frame correction
Distortion correction

Analytical function

Lane creation, Background subtraction, Band detection, Molecular weight assignment, Normalization
Display, save, and print analytical result

Dimension (W,D,H)

360 mm X 485 mm X 785 mm

Weight

43.6 kg (AI600 RGB)
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(a) Use of the UV transilluminator

| I

/ White trans tray

Wh T | | | " Wh
ite /\ / \ ite
Transilluminator | 4=—| Transilluminator

UV transilluminator

RN

White diffuser

(b) Use of the white transilluminator

Fig. 3 Schematic view of the trans-illuminator.
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Network

Z=N
L\

USB memory stick

@ Mouse

Keyboard

Fig. 4 System connection diagram. AI600 can be operated by a tablet PC with a wireless LAN adapter.

Noise

Total

noise

Temperature

Fig. 5 Relationship between electrical noise and temperature.
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T, BUKFERAESZIE N2 L, 2HEHORE
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H : Reset

Reset clock —‘

7

Horizontal

transfer clock K
The charges in the first
pixel are transferred.

The charges in the second
pixel are transferred.

Vi CCD shows an output corresponding
to the transferred charges.

CCD output

Sampling clock

Vdata

fi[mli]

(a) Conventional

_‘ H : Reset
Reset clock

PR

Horizontal —
transfer clock The charges in the first ~ The charges in the second
pixel are transferred. pixel are transferred.
Vi
CCD output

Vdata

Sampling clock

(b) Al

Fig. 6 CCD driving waveform and

HSMEAEN, CCD HMESE 2 BT DFEAL (Vaa) 7555
CTTT, Vau Vi DEMAFEZ VT U 2B ICRHE
N7t 5,

Viaa 6 K U Ve DFENIZ ADZH S BB, 18RRI DY > 7))
VT (A== TV T 27w, TFEEZRET ST
ETHAMUL S A X2 LT 2 LN TE S, AIBO0T Y —

600 series

output signal (horizontal 2 pixel binning).
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TV TEEERER L, AL A AR LTz, 5
CCDERENEIE DR & T 5 &ick b, CCOERES
EOWEATE LR U TR L/ A X% 60% (K34 L 7z,
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460nm % S LEDYE I & Cy2 il 8¢ 7 « )L & (525BP20),
520nm ¥ S LED ¢ i & Cy3H 4% 7 ¢ )L & (605BP40),
630nm ¥4 5 LED Y & Cy5 [ 7 ¢ )L & (7T05BP40) O
HAGDOEDPHEEN TS, ZOREERD FE & HOT
7 1 )V 2 OFE G R 2 Fig. TICHEAQTERR Lz, Cy3M
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T4 IWVEZDHAEDRICEKD, 7O =7 DPIRNEER
N TE %,
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HERDLAS 4000 1) — X THRHLL T 7oA — b ke
&, EHRERORIFOCHD D REE LIRS K51, &
HZ HBIICRUE LTI T 220 TH B, —/5T, HIN
Y RT LG RAFEI R 5 LR BRI, Ft
DNEVNY R THoTH, TONY RARHZIEEIC 5%

[l Armaraher Imager €00 e — [
' i
-l xR
—~=mal P
Tap the area of
interest.
£ >
\ - ~
< >
| v >
|
Exposure time;
i Q @ 1945
Cancel Start exposure

® cCD status 84 Lower positon 2014, November 19, 8:50

(a) User can select an interesting band on the screen
(blue square section)

l m. m -, A |_|
e % —0y2 (ex)
_‘E m==Cy2 (em.)
é 60 ==Cy3 (ex.)
.i = Cy3 (em.)
-% 40 | ) Cy5 (ex.)
E / A \ \ \ wCy5 (em.)
20 J \ ‘ !
0 a L &
350 450 650 750
Wavelength (nm)

[ s2sp2o [ 60sBP40

460 nm Epi LED l 520 nm Epi LED

|| 70sBPa0

f 630 nm Epi LED

Fig. 7 Spectral characteristics: Excitation (ex.) and fluorescence
emission spectra (em.) of Cy dyes, and dominant
wavelengths of the excitation light sources and emission
filters of the AlI600 series.

KL LI E WS BEENH - Tz, THUTIE A B T8
AI600 >V — A Tldt 4 — FEMEEZ B L, Fig. 8D
KD ICEGAFRRE NI EiE L THNY ROz 12—
MEET ST LT, TONY RICREEZEHZ HEIICRRE
LTI TER LT LTz,

A arenen vEGEEe 10
Sample i Q B \ |
Display
Invert |
- Rotate
L o0 || Ty o0°
L4 >
Split image ‘
-
v . - Exposure times
194s
! Print Analyze Done

(b) Exposure is optimized for that band

Fig. 8 Semi-automatic exposure screen.
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(a) Chemiluminescence or fluorescence image
(grayscale)

‘ Print ‘ [ Anayze | | Done |

(b) Color molecular weight marker image (color)

‘ Print ‘ [ Anayze | | Done |

I - . |
e

(c) Overlay image (color)

‘ Print ‘ | Analyze |

Fig. 9 Overlay image display
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LAS 4000V —RXTl&, 7 L—ZX7—)VHDCCD%ZD
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R—=—HN—DXIBEH TN TFTRI—I—DE1F7—TH
HTERD >, AIG00 Y — X TlX, AIEMH O
JiE UTR/G/BZEMNIC STl d % & & VT & 2745 LED
LB (QC/RGB R A T DH) EHBHLTVWBDT, R/
G/B BRI fdT U TR 9 UL 7' L— A7 —)LH D CCD %=
AWTEAT—HENARETH D, TIRATL O
Hh T — Wi HBITE %,
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FOCHIGT — 2 2 HE TSI 2 HAEZFBIL TV 5. KT,
BRHEOEGT — 2y b TR Z T LNTEED
T, ZEAOUEGZEREDETRED X X THGOMRR -
fiiehrvnlaECH % (Fig. 10D,
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(a) Analysis screens of one-colored display
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(b) Analysis screens of multi-colored display

Fig. 10 Multiplex fluorescence image display.
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Ambient light

Stained protein Transmitted light
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Tray

I I I White transilluminator

Fig. 11 Schematic view of optical density measurement.
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44 Fluorescence
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Chemiluminescence
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Fig. 12 Relationship between the optical density on the chart
[Remark 1] and measured optical density.
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MWaENn5 Fig 11), TTT, XN HDEENGWIZE,
BIESRICHD 2 A OLERIGARE R0, 22U HE
DEREZEDICHELTCLES T NHETH > Tz TDOH
RS B 728, AFCOREETHREL THE, M
EENSEOBRL FPYEHELRRH Lz, Thuckb, ¥
TEE OOV E THIE X 2T EOBEERIETE S
VAT LERELTHS (Fig 12),

5. ELPTE

51 EBERNGTHFAOGUI

AIBOO > ) — X CREEZZICHTHES - TH-> T
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ST A4 ANI—F AR T 2 —RA) BHEKR LTS, HlZ
X, Fig. 131RT & S ISR TFEZ L2 E2FO R, nI I,
HOMRME LTE &®, FNTNOMRHTIEOT TR NE—
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M Lower position

2014, December 5, 19:13

(a) Chemiluminescence

==
[} Amersham Imager 600

Capture Library

wil, Chemiluminescence

‘ Colorimetric

44 Fluorescence

Colorimetric ?
@ Epi-illumination

Trans-illumination

- Quantitative analysis of gels

@ CCD status

! Lower position 2014, December 5, 19:17

(b) Colorimetric

e
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(=2
Capture Library 'ﬂ'
Fluorescence ?
® Epi-RGB Light Filter
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2014, December 5, 19:17

(c) Fluorescence

Fig. 13 Capture screens.
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Table 2 Analytical functions

Function

Feature of AI600 series

Lane creation

Lane position, Number of lanes, and Lane width setting available

Background subtraction

Rolling ball/Rubber band/Minimum profile selectable

Band detection

Accurate auto band detection with unique algorithm

Molecular weight assignment

Linear—log/Cubic spline selectable

Normalization

Standard band for each lane setting available

Display, save, and print of analysis result

CSV file output available

0 3 1 (SR C]

Lanes Background Bands

00 I I
HNEEEE

M1 MR M O M CE

194 ] 3 n.mnl
112 : R 0.5774

Marker 4 12 2479
Marier 4 13 1430
Chemiluminesce--- 5 1 82315 24.09 - - 0.3750
Chemdyrmingscince 5 2 258387 EL 5 - ﬂ-w
JN AA ]
Previous | [IlIll .M
Hormalization |  Summary

Fig. 14 Analysis summary screen:

Upper left: Image or profile; Upper right: Graphs; Middle: Columns; Lower: Analysis workflow buttons
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Improvement in Image Quality and Workflow of X-Ray Examinations using a New
Image Processing Method, “Virtual Grid Technology”

Takahiro KAWAMURA*,

Satoshi NAITO¥,

Kayo OKANO*, and Masahiko YAMADA*

Abstract

We have developed a new image processing method, called Virtual Grid Technology, to improve the quality of images that
have been degraded by scatter radiation from a subject. This technology provides improved image quality in bedside or emer-
gency radiography without an anti-scatter grid. Conventionally, grids have been commonly used to reduce the influence of scat-

tered radiation. However, images are often exposed without a grid in mobile examinations because of positioning difficulties,
which results in images with low contrast. Our novel Virtual Grid uses an image exposed without a grid to calculate the scattered
radiation components of a subject and improves the contrast and granularity, resulting in an image with high quality close to
exposed with a grid. This technology solves the problem of artifacts caused by grid misalignment and allows a more efficient
radiographic workflow. In this report, we provide an outline of Virtual Grid Technology and explain its usefulness through ex-

perimental results.

1. [ FC&IC

HAIXARD I THEA TV 5 XERfisZ 2 O DR (Digital
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BB F DNy F¥ 4 RRONICU CHiEiEdias=) To
R=ZTINAREICE TN D DDH 5, Yk, R—2T)
g {0 mE B & DRORIRHEZiED Uz Emah bz
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(a) Using anti-scatter grid
with misalignment

(b) Without anti-scatter grid

(c) Virtual Grid Technology

Fig. 1 Efficacy of Virtual Grid
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2. Virtual Grid UN—F v LT ) v F) Hii
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Fig. 2 Primary and scattered X-rays
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Fig. 3 STPR vs. Thickness of subject
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Fig. 4 Process flow of Virtual Grid Technology
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Fig. 5 Example method for estimating body thickness
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Fig. 6 Grid effect calculation
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Quantification of the Respiratory Activity of the Lung using CT Images

Takayuki HASHIMOTO*, Caihua WANG**, and Jun MASUMOTO*

Abstract

We have developed a system to analyze the respiratory activity of the lung using CT images. This analysis includes functions
to automatically extract the lung region from several phases of chest CT images, register the different respiratory phases, and
obtain a motion vector field. This enables an overlay display of the low attenuation areas, the quantification of the expansion rate
of the lung, and the measurement of local movement. With these functions, we can visualize the local respiratory activity, which

was previously difficult to observe. Using this system, we hope to obtain indicators that are effective for studying the areas from

which respiratory diseases originate, their severity, and their causes.
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Development of Quantitative Immunoassay Reagent
“FUJI DRI-CHEM IMMUNO AU Cartridge vc-TSH and v-COR”

Hiroyuki CHIKU*, Junichi KATADA*, Tomoya OHARA*, Noriyuki KASAGI*, Atsuhiko WADA*,
and Kentaro NAKAMURA*

Abstract

We have successfully developed and commercialized the “FUJI DRI-CHEM IMMUNO AU Cartridge vc-TSH and v-COR”,
which is a quantitative immunoassay system for the measurement of the thyroid stimulating hormone (TSH) and cortisol (COR)
in dog serum. Last year, we developed the “FUJI DRI-CHEM IMMUNO AU Cartridge v-T4” for the measurement of the thyroid
hormone (T4). We have succeeded in providing a highly accurate diagnostic method for hypothyroidism in dogs by measuring
T4 and TSH together. Furthermore, a rapid and simple method for diagnosing Cushing’s syndrome in dogs was achieved by
measuring COR. In addition to the competitive method, we have constructed a reaction system using the sandwich method and

introduced dilution measurements.
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Fig. 1 Schematic drawings of the a) epifluorescence and b) SPF methods.
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Fig. 2 Quantitative immunoassay system for the measurement of TSH and COR in dog serum.
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Fig. 3 Negative feedback mechanism for the adjustment of thyroid
hormones.
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Fig. 4 Principle for measuring TSH in dog serum using FDC vc-TSH.
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Fig. 6 Correlation between CLEIA method and FDC vc-TSH.
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[A—4 > 7" )L 7% FDC vc-TSH TR UllE U 72354 O R ks
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Table 1 Reproducibility of measurements with FDC vc-TSH.
(BAL : ng/mL)

TSH level Low Middle High
1 0.42 1.46 3.90
2 0.41 1.26 4.29
3 0.43 1.27 4.37
4 0.41 1.31 3.83
5 0.44 1.33 3.99
6 0.48 1.29 4.17
7 0.41 1.26 3.62
8 0.40 1.37 3.92
9 0.41 1.34 3.98
10 0.42 1.26 4.01
Ave.  (ng/mL) 0.42 1.32 4.01
SD  (ng/mL) 0.023 0.064 0.221
v (%) 5.5 4.9 5.5
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Fig. 7 Negative feedback mechanism for adjustment of cortisol.
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Fig. 8 Principle for measuring cortisol in dog serum using FDC v-COR.
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Fig. 9 Correlation between CLEIA method and FDC v-COR (left: without dilution, right: with dilution).
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Table 2 Reproducibility of measurements with FDC v-COR (left: without dilution, right: with dilution)

< AR E > (BT : pog/dL) < AR E > (WAL pog/dL)
COR level Low Middle | High COR level Low Middle | Highl High2
1 4.0 9.1 20. 4 1 2.2 7.6 20.9 | 41.9
2 4.0 9.3 20. 3 2 2.2 8.4 21.8 | 40.1
3 4.1 9.6 21.1 3 2.1 8.3 22.3 | 42.2
4 4.0 9.5 20.0 4 2.2 7.8 22.3 | 41.8
5 4.1 9.0 21.0 5 2.1 8.0 22.8 | 39.1
6 4.2 9.5 19.1 6 2.1 7.8 22.1 42.1
7 4.0 9.5 20. 4 7 2.1 8.1 22.7 | 41.5
8 4.2 9.6 20. 8 8 2.3 8.0 21.8 | 40.7
9 4.1 9.0 20. 1 9 1.9 7.3 21.4 | 42.6
10 3.9 9.5 20.0 10 2.1 7.7 22.6 | 41.9
Ave. (pg/dL) | 4.06 9.36 20.3 Ave. (ng/dL ) | 2.13 7.90 22.1 41.4
SD (upg/dL) | 0.10 0.24 | 0.58 SO (mg/dL )| 0.11 0.33 0. 60 1.09
v (%) 2.4 2.6 2.9 cv (%) 5.0 4.2 2.7 2.6
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Development of a Hair Care Product Series, “ASTALIFT SCALP FOCUS”

Tomoko TASHIRO*, Taichi MURAGUCHI*, Mayuko KANEHISA*, Mikinaga MORI*,
Hiroyuki KITAOKA®*, Tomoko THIELE*, Akihiro SUGITA**, Atsushi ORIKASA***,
Takuji KOSUGI*, and Kozo NAGATA*

Abstract

We have launched a series of new hair care products, “ASTALIFT SCALP FOCUS,” which improve the elasticity and reduce
the firmness of hair. Glycyrrhetinic acid, known as an active ingredient for hair growth, is insoluble in water and oil; therefore,

it has been conventionally formulated with a high concentration of ethanol. However, continuous application of concentrated

ethanol causes dehydration and inflammation of the scalp. With our proprietary emulsifying technology, we have nanosized (80

nm) glycyrrhetinic acid, which has a high permeability into scalp without an aid of ethanol. Furthermore, we have developed
“nano human hair ceramide” using our original emulsifying technology to nanosize (20 nm) “human hair ceramide,” which is
found in human hair and contributes to the firmness and elasticity of hair.
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Fig. 1 New hair care series, “ASTALIFT SCALP FOCUS”
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Fig. 2 Image of “nano glycyrrhetinic acid”
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Fig. 3 Comparison of glycyrrhetinic acid in water (left), in 50%
aqueous ethanol (middle), and water-diluted “nano
glycyrrhetinic acid” (right)
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Fig. 5 TOF-SIMS images of glycyrrhetinic acid in a human hair
follicle
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Development of Base Makeup Series “ASTALIFT Lighting Perfection”

Miki KINAI*, Tomomi TATEISHI*, Kazuhiro NAKAMURA¥*, Terukazu YANAGI*, Tkuko OGARU¥,
Noriko OHIRA*, Naoko YOSHIDA**, Soichiro NAKAMURA***, Eriko IKEDA****,
and Yasuko TAKEDA **%***

Abstract

In recent years, market trends have shown increased demand for base makeup that offers a sheer-looking, flawless finish and
does not look overdone. Conventional powders have a technical limitation: the more sheer-looking the finish is, the less likely
it is that the pores, irregular skin tone, and dark spots will be concealed; the more intensive the powder coverage, the less sheer-
looking the finish is. To address this, we developed “SAKURA AURA powder.” With this powder, we have launched the base
makeup series “ASTALIFT Lighting Perfection,” which offers rich, sheer-looking, and cherry blossom-like skin without losing
the coverage effect. This is achieved by the soft-focus effect of the powder, which allows more red light, making the skin look
beautiful, to penetrate through and reflect on skin, and to shine back from inside of the skin.
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Fig. 1 Makeup cosmetic “ASTALIFT lighting perfection” from the
left, “pressed powder” for base makeup finish, the powder
foundation “long keep pact UV,” and the liquid foundation
“moist pure liquid UV~
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Fig. 2 Makeup effect after makeup (left) and before makeup (right)
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Fig. 3 “SAKURA AURA powder”
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Fig. 4 Modification of an unstable red pigment to form stable red
powder

ZOEHSEND | THETT 372010, MERK TH 2S5
=T H— ) mEIFELE L (Fig. 3).
3O0LEME, UFICTHILET,

2.1, DHEEMTRAINC, hOH—ICKHT 5]

2.2. TH@MOIRIIE 3 |

23. DERAMICE BBEY, VI SRHEES

SO THoTF—T8Y 2—] i, (k<585 8
TR BRI RO [Ht Ry 2—) &, JEHE TR
RAENHI TR B TERY 40— | BHBEDEIL
SMETT, FERO—MNET 7 > F— 3 Y THEPRTL
BAEOERITIEE S, AEONERINCIUCER DAL T
LOTES, WOOK, TFEE) BRALELE, L
U, Co DRa@#) &, IECREEREnT, Z0Es
7 UF—a VIERAT S B LLEM T L, 2T
T, Wit T OARE @R E R X D BRI EELL,
LRI AR H— B LE LI (Fig 4),

FUJIFILM RESEARCH & DEVELOPMENT (No.60-2015)

45



2.1 REDOMMEE
DteXREMTCRAMIC, HOE—ICRFT S

Mhz) & TRUWHL, Thisill) oK TR E N2
DT, MBI = A A—X—Ic &b, MG ZE
R, oML L AEMZIELEX L,

YERBWEBIEN S, TR & TEULWIL &, KoM
PHORE I DT> T2 DL, Tl (M,
DREEWNINTTULI (Fig 5.

Fled=AA—%— (HOKEETRIDEDOMEZEL,
IEFNCEOE )TN — ISR 5 T & &R 9)
EMND, Thel & TERLUVHL BREDEDZ L, 2 mnNYg
—ICRAT 2 M, Tl (&SNP L, FAmE -
TWE L7 (Fig 6)

CNSDFERMNS, Thy & TELUWIL &, REOMY
DREEME—=TH 578, EHANGIENRE T 5D
WRU, ThnEiLl MO REEMNI NS TH S
RS % MR- TWB T e E L (Fig 7).
HAHI RO R OYUTEDT B 7201, bivbiudilEm
THZ2 2 —IC KT 23R DH 5 THE ST X—]
ZMEMMANY 7 54— X— JIcfid& L E Lz (Fig. 8),

(ki) (ELLL

<hnémAny

Fig. 5 Optical photomicrographs of the surface of a cherry blossom
(left), beautiful skin (middle), and aged skin (right)
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Fig. 6 Angle distribution of reflected light intensity (goniometer)
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Fig. 7 Direction of the reflected light cherry blossom and beautiful
skin (left) and aged skin (right).
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Fig. 8 Angular distribution of the reflected light intensity from white
powder (goniometer)
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Fig. 10 Optical system of one-shot visible spectrometer SD-OCT
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Fig. 11 Tomographic images of light reflected from under the skin
cherry blossom (left), beautiful skin (middle), and aged skin
(right).
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Fig. 12 Tomographic images of human skin with visible light of
varying wavelength blue light (left), green light (middle), and
red light (right).
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Fig. 13 Slit evaluation method (measurement of light traveling
distance inside skin)
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Fig. 14 Distance travelled by red light under the skin after SAKURA
AURA powder application
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Fig. 15 Light transmission effect in a skin replica
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High Functionality of UV Inkjet Inks Produced by Combining an N-vinyl Compound

Tsutomu UMEBAYASHI*, Toshiyuki MAKUTA*, Mamoru TANABE**, Tadao SHIBAMOTO**,
and Takahiro HAMAMOTO**

Abstract

Demand continues to increase for digitized signs such as large-scale indoor and outdoor advertisements, posters, and retail
store POPs; such digitized products may be fabricated by vacuum molding or heat molding. To meet the growing demand, the
Fuji Film group has conducted research and development projects for highly functional ultraviolet (UV) ink-jet inks. Since
2010, the Fuji Film group has launched a high-sensitivity ink and a vacuum-molding ink. High sensitivity and fitness for vacuum
molding were accomplished by combining an N-vinyl compound (NVC) with an acrylate compound, which has been widely
used in UV ink-jet inks. The purpose of this report is to describe how the NVC contributes to the increased sensitivity and to suit-
ability as a vacuum-molding ink. First, we discuss how the NVVC improves the sensitivity of a UV ink-jet ink, then we explain

the role the NVC plays in a vacuum-molding ink.
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Fig. 1 Example of an N-vinyl compound for UV 1J inks.
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Fig. 2 Example of an acrylate compound for UV 1J inks.
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Fig. 4-1 Results from IR measurements for a polymerization
system in the presence of an acrylate compound and in
the presence of an N-vinyl compound. The measurements
determined, from the start of irradiation (t = 0 s), the
change in absorption (A = 1626 cm™) caused by double
bonds.
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Fig. 4-2 Same as in Fig. 4-1 but in the presence of both an acrylate
compound and an N-vinyl compound.

Fig. 5 Examples of a vacuum-forming product digitally molded by an UV inkjet ink (KV). These examples show trial productions of the
dashboard of a car (left) and of a three-dimensional signboard used at stores and other commercial facilities.

Fig. 6 Example of a crack. A linear crack formed mainly on a part of
the edge of a three-dimensional object. When the sample is
molded normally, it becomes uniformly white.
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Fig. 7 Example of blocking. After printing, the print side and the
backside were placed on top of each other. After storing
for 24 hours, blocking occurred in which an ink film (black)
became attached to the backside (white matrix).
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Fig. 8 Results from viscoelasticity measurements and schematic
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Development of a Long-life Processing System for Newspaper CTP Plates (LL-6)

Toshihiro WATANEBE* and Tomoki OCHIMIZU*

Abstract

We have developed the “ECONEX NEWS LL-6KIT” for the newspaper printing industry. The LL-6KIT reduces the amount
of waste fluid by improving the processing performance of thermal negative CTP processing systems. By installing the LL-6KIT
in an existing machine, the processing performance of a conventional newspaper CTP system can be increased by a factor of

six. We have decreased the number of waste fluids in two ways. The first is by designing a new circulation that redistributes pre-
cipitates in the developer tank; an additive is introduced to control accumulation of aluminum when washing in clear water. The
second is a technology that involves distillation to concentrate waste fluids of both developer and washing water. Additionally,

some machine parts have been newly designed. Consequently, it is now possible to extend liquid exchange every six months,
and the amount of exhaust CO: is reduced because of the significant reduction in the amount of waste fluids.
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Fig. 7 Change in chelating capacity by HN-T
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