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Colloid & Polymer Science

Colloid & Polymer Sci. 260, 218—225 (1982)

The interaction of anionic azo dyes with hen egg-white lysozyme: 1

Y. Nakano, T. Seki, H. Iwata, J]. Komiyama, and T. lijima

Department of Polymer Science Tokyo Institute of Technology

Table 1. Dyes used

D)'C Aﬁnax Emax in HZO
(nm) M 'em™ 1)
D1 H,N 498 ES,%)H)
_ 489 (o 4
@}-N-NOH 490 (ECOH) 2.70 X 10
492 (+-PrOH)
Na(S
D2 H.N 499 (H,0)
Na 035—@ N=N 495 (NICOH) 4
oH 494 (EtOH) 3.06 X 10
Na 0,5
D3 HyN 483 (H,0)
C>_ N=N—<() 493 (MeOH) 4
uog 198 (Eon) X0

D4 HN 496 (H,0
Na0y5 <> N=N <O) 2 (MeO
050> Ho~(O) 7 (EtO1l
SOyMNa
D5 OH N 530 (H,0)
©)-n- 530.5 (MeOH) \
N=N
531 (E:OH) 3.03 X 10
Na©:3 501Na 537 5 (i-PrOH)
D6 e, 528 (H,0)
Na0,5-<{()>—-N=N 533 (MeOH) ) 4
’ 5335 (EOH) o1 X 10
NaCy5 SO,NQ
D7 o, 527 (H,0)
Na0,5<())-N =N 533.5 (MeOH) .
’ @ 539 (E:OH) 258 X 10
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543 (+-PrOH)
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FPEH=XETHEE BEoFHI0BEES VRO HLEKY, 2021/03/12

= FiRDRIE (Proposal of Polymer Concept)

(1953 Nobel prize)

Herman Staudinger
126. H. Staudinger: Uber Polymerisation.
[Mitteilung aus dem Chem. Institut der Eidgen. Techn. Hochschule, Ziirich.}
(Eingegangen am 13. Mirz 1920.)

Berichte der Deutschen Chemischen Gesellschaft (in German). 53 (6): 1073—1085.

"Polymers were long chains of atoms linked by covalent bonds”

As Lord Todd summarized it in 1980, “I am inclined to think that the development of
polymerization is perhaps the biggest thing that chemistry has done, where it has had
the biggest effect on everyday life”.

Chemical & Engineering News Archive. 58 (40): 28-33. 1980-10-06.
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AvcGusT 14, 1937

The Cis-form of Azobenzene

During determinations of the solubility of azo-
benzene, in which a photometric method of analysis
was used, an apparent lack of reproducibility was
traced to an increase both in the light absorption of
standard solutions and in the concentration of
saturated solutions, on exposure to light. The
increases reached steady values after several days’
exposure in 8 thermostat tank in a north-lit room,
The increase of adsorption was shown to be nearly
independent of light intensity, solvent and concentra-
tion, but was reached much more rapidly in bright
sunlight—a few minutes sufficing for a M/2000
solution in a glass bottle. The phenomenon, per-
sisting after repeated recrystallization of the azo-
benzene, seemed consistent only with a reversible
formation of a polymer or isomer, both forward and
backward reactions being activated by light and the
thermal reaction being very slow at ordinary
temperatures.

The second form was found to be distributed
between irnmiscible solvents much more in favour
of the more polar one than is ordinary azobenzene
and a method of separation based on this property
was devised. 5 gm. of azobenzene were dissolved in
250 c.c. of acetone and the solution exposed to
sunlight for several hours. The following operations
were then carried out i dim light. 350 c.em. of
water were added, the mixture cooled, filtered and
extracted with 40 c.c. of light petroleum. The
azobenzene left in the aqueous layer would have been
extremely small if the acetone solution had not been
exposed to light. That actually remaining was

MHiERICDFER

281

point, in polar solvents, and smaller solubility in
petroleum. Determinations of the dipole moment in
benzene solutions, made by Dr. R. J, W, Le Févre,
give a value of 3-0 Debye units. The apparent
moment of the ordinary trans- form increased on
exposure of a solution to light from zero to 1:4-1:5
while that of the cis-form decreased to the same value,
The change indicates that the equilibrium solution
contains between 20 and 25 per cent of the cis-form,
in good agreement with an approximate estimate of
21 per cent by the photometric method, this value,
in a ¢. 1 per cent solution in benzene, being some-
what lower than that, 27 per cent, found in much
more dilute solution in acetone.
G. S. HARTLEY.
Sir Williaxmn Ramsay Laboratories
of Inorganic and Physical Chemistry,
University College.
London.
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MM E %S4 NIEExRAE MEEREE AE Lk Prof. Joachim Stumpe

T Bl = o KRBT RIKERH HEEKEET  Fraunhofer Inst. Polym.

RIKERH ILHK K Potsdam Univ.
REDFEUI— HARFEREE

mREE XBHPEREREFR (KK ATER) D4803X L 122—XL 42 —No. 1. p.4(2007) &Y
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MESAE https://www.softcrystals.iis.u-tokyo.ac.jp/research/member/tomiki-ikeda 2023.3.6
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Benjamin Franklin Lord Rayleigh Agnes Pockels Margaret
(1706 - 1790) (1842 -1919) (1862 - 1935) Thatcher

(1925 - 2013)

USA Today, 2013.4.8

Irving Langmuir Katharine Blodgett Hans Kuhn
(1881 - 1957) (1898 - 1979) (1819 -2012)
/_&JL1B$E 1932 https://www.sciencehistory.org/historical-profile/irving-langmuir-and-katharine-burr-blodgett 2023.3.6
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These women scientists should have won the
Nobel

Chemists argue that the following 13 women deserved a prize

by Stu Borman

September 11, 2017 | A version of this story appeared in Volume 95, Issue 36

Katharine Burr Blodgett: Many chemists know that Irving Langmuir helped develop Langmuir-
Blodgett films, single-molecule surface layers that have been used to create coatings, membranes, sensors,
and electronic devices. Langmuir received the 1932 Nobel Prize in Chemistry for that work and other
surface chemistry achievements. But how many know who Blodgett is, asked Margaret Schott of
Northwestern University at the ACS symposium. Blodgett worked closely with Langmuir at General Electric
in Schenectady, N.Y., to develop Langmuir-Blodgett films and the apparatus that generates them. Langmuir
deserved the prize, but Blodgett helped with key experiments and could have shared it, Schott said.

Agnes Pockels: The center for Applied Energy Research’s Davis discussed the Nobel-worthiness of
German chemist Pockels. In the 1880s, while living at home with her parents, Pockels read the scientific
literature by borrowing publications from her brother, a professor of physics. In 1882, she developed a slide
trough and beam balance that could measure soap-film surface tension, the pressure exerted by soap films
as they spread on water. She recorded scientific results in a diary, and beginning in 1891, she also published
papers about her work in Nature and German journals. In 1917, Irving Langmuir reported having upgraded
Pockels’s experimental apparatus. He went on to win the 1932 Nobel Prize in Chemistry for that work and
other surface chemistry achievements, but Pockels was not included. “Langmuir did better surface science
work than Pockels,” Davis said, but it was in part “merely an improvement of her work.”
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Formation and Langmuir-Blodgett deposition of monolayers of
poly(vinyl alcohol) having azobenzene side chains

Takahiro Seki* and Kunihiro Ichimura
Research Institute for Polymers and Textiles, 1-1-4 Higashi, Tsukuba, Ibaraki 305, Japan
(Received 6 October 1988, revised 31 October 1988)

Monolayer formation and its Langmuir-Blodgett (LB) deposition of poly(vinyl alcohol) (PVA) with
azobenzene side chain are investigated. Stable trans- and cis-azobenzene monolayers are formed when this
polymer is spread on the water subphase. Efficient and reversible isomerization occurs in the LB films,
particularly when the film is deposited from the cis-azobenzene monolayer. Structures of the deposited films
are also discussed on the basis of spectroscopic data.

(Keywords: azobenzene monolayers; Langmuir-Blodgett films; poly(vinyl alcohol) derivative; reversible isomerizations)
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Figure 3. Illustrative representation for the reversible change
of liquid crystal alignment mode induced by the photoisomer-
ization of azobenzene units attached to a quartz surface.
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Photoalignment

From Wikipedia, the free encyclopedia

Photoalignment is a technique for orienting liquid crystals to desired alignment by
exposure to polarized light and a photo reactive alignment chemical.[1] It is usually
performed by exposing the alignment chemical (‘command surface') to polarized light
with desired orientation which then aligns the liquid crystal cells or domains to the
exposed orientation. The advantages of photoalignment technique over conventional
methods are non-contact high quality alignment, reversible alignment and micro-
patterning of liquid crystal phases.

History [edit]

Photoalignment was first demonstrated in 1988 by K. Ichimura on Quartz substrates
with an azobenzene compound acting as the command surface.[2] Shortly after
publication of Ichimura’s results, the groups from the USA (Gibbons et al.[3]),
Russia/Switzerland (Schadt et al.[*] and Ukraine (Dyadyusha et al.[51[®]) almost
simultaneously demonstrated LC photoalignment in an azimuthal plane of the aligning
substrate. The latter results have been particularly important because they provided a
real alternative to the rubbing technology.[71(8] Since then several chemical
combinations have been demonstrated for photoalignment and applied in production
of liquid crystal devices like modern displays.[°]
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SHAIRP Pressrelease, September 16, 2009

Sharp to Incorporate UV2A Technology into Production
of LCD Panels

A Core Technology for Next-Generation LCD Panels for TVs
Practical Application of Photo-Alignment Technology, a World First

""" https://www.digitimes.com/photogallery/showphoto.asp?id=4134 2023.3.6

Thus Sharp has adopted a specia
radiation and has developed UV2/
technology for the alignment film i
the result of combining proprieta |
exposure equipment and processi ‘. o bh
control over the alignment of liquic T A P
direction of the radiation. It can be
beyond nanotechnology to control

which are only around two nanom d,
measured in picometers.

G RIBEBR/(RIL UVEALR

http://sharp-world.com/corporate/news/09091 6.htm2I023 .
. ‘ N 43 3.
EHsh—5, BRRBEFESR 20125 F4EE (BAFEM)



SR DR ENECOHATUVADBEFE

=i 3h—
AVCRBFFEFRS BHREMBEAREVY—

o —THiER

2010 2A & 10-15R—

L IIHFRTASD T, XEEFEMICLZRMRER/IXIVOEEEZRIHZESUBLUT
BTAZ— b NIEBZENEFT LA R LAFIMIE, UVPAT &&4R L, LED AQUOS
ELTHEFLAELXI V) —XIIHEBINE L UVZANZIILTIE, 2hETAQUOSICH
WHNTEAASV/SRILEY HABISEBR, A MFXN, BBCEENETIZED
TETVWET, BICEBEOR LIIEIXCEE TS0, BRTLENDE S5 31BN
BEM EICAKZ<ERMLTVWE T, AXIE T, BRIEBT 1 AT 1 DRNEEEZFRT 28
SEERMOEELE, SEOUVARMTORERY B4, ZOEKOEHICOVWTRNE

WEBWET,
R
¥ =
R
\ R
AL AN AN
IR | |
(1)7;9.&23;& (2) o RIBEY (3) BBOFILAER

6 FHEAICKDFIVNERROEZE

(1) UVAs<3n ) ASV 7330

H7 BRTSOSRIR

(1) UVZA /530 (2) ASVsidn
B8 RITISOMMELN

L) FHETT, MTIR2ODMEE %
JTwE 3, BENTHHTH0TH
TN TEFPIMLLTRAAZ LI
0 FE9. HEELLT, RaHmMicCEo
THULAZERZKIFICEMT A LAT
EFET. LALAadrs, FEVTEn)
TR AFEBRO@EY, O—F -2 X
DA TEREREZTH L), H
WHA XA r—voTate2Anizn, =
OB 5 E O FEBAWET L7,
CNHREE SR TE B &MY
ENTzODHAL DO NBL AN T L7z 5
Azl U925 BERmERTIEX, F
¥ > 7 ORb ) (T E OESER & B B
WKHHLET, LT, SEYFL
A, 2 raAvy s VEEBTEXL0
DOD~@DREEZMITEI T, XHIT,
74 b A7 EHOWTE 4 OBEBIZ5T
THEE o SR LEE 2 47 20, B
W2 HEBRTEXLD, OORBEY Wk

TEET. TOEHRT LMD, 19904
FRISBEC I H AT 23 2 2 A TIFZE S 7z
eI L7

FECEIDESE

P OB HEAN TIZ, ThITLR
FRICBCMBEZER L 925, SEY 7D
Kby IZ, BmBEEEm~EIRRS 21T
WEd, FAIERLAX D BFETED
BETHH, AfFHms X OERLEIREIC
IoTHADEADE DY T 3. ERIZD
Wi, TORMBAFHZ X o THRHET
HUENHY A5, BB REEE
b A G

A DRI, TSR Y TERK
BRI H, FOREEIZ XD s
DECIA) J5 ) % ] T RETH B &
V) 1988 E DM R RICIHT Y
To XD, TYRVEVREGHERL




JDI

A
b
P
\'l

/¥ J\

Photoalignment

IPS-NEO™

Rubbing-alignment
IPS
(a) Positive LC (b) Negative LC
Interdigital Bias Angle
Bias Angle | FElectrode | Alignment
Direction
Rubbing Pile
Alignment
. Film
Rubbing- - N
alignment // Sas” , Smallef Extent
Interdigital Electrode | Substrate’ of Contact
e\PoIar zation—
Photo- | | | DirectionE | i 4
: WEENSLT TR
alignment i [ 1 [ 1]
=M ZIE-BEWED, &, 20,19 (2016) (BRERES

(a) Rubbing-
alignment

VN
[(1PS
Rubbih"g‘\éfl'adow
(b) Photoalignment
+ Fine Processing

50

Bt FEE2015) &Y






=S TORYIDEER

N &l L - /D
e - = Runl
(NW”* (4s) +  treben C182)
o a? @
? CHJ__/N\ -ceey
Cr C26s.5 ) T

!
| 2

!
i
i
|
|
f

b
,a'g
4
ee,cgot 143
éry SN
e
‘;..(F‘.“’ 7;{{

7

o
/'621\7 ,@7{.7& 2,07 14 mod

L1 72 e BERE 2092 /41.(1. tope et T, (KFFY
__Ceviges) #v =
"31; afacro-it Fu L,.;;f-_alaﬁ e 3

AR gk wEIETY
S L o N0 St x2 — hExZ

Al MDS‘O,,‘_:' 1~5§ —_ ’I/\"'T'L"/‘
- 203.4—/89 2 =143

TR ) g

1986/4/18

LBIE D EE&

NN 7;{7‘f‘{,,¢¢.m

0 L 1989/1/24
CHy-tCH15—~<O)-NN~)-04CH3—C~0-CH
BAzn-PVA
7

n=1 6Az1-PVA (x=0.29)
n=5 BAz5-PVA (x=042)
n=10 BAZ10-PVA (x=0.24)



B
TEEHRDH =B

e ‘ T Google map
B B S % (50
BB EIE L)

T B fihe
RERKEEXZLEEE
—DHT=Y




P-18 SEN -1

EeZ A -PE T AR Y

BEEICH T BH3

1. BUBK

—MA, —HRINV—-T, —BFRRMN TR
BRICE D - T, BREEOHREIRE YR
YEETILDHIEE L OWMERETO S =7 M
2 Twd, REOP % BERIZBVTRSLIER
ERRATCKEVILRE) T TLRV, |
ZREEBH LA LT Z e TR ML
ERBAIIREONLCRBTLRS I,

WEE TREFRICBVTHREERESA TV,
x 7 b RIORFIE M SR MR 12, SRR
FEESE U CRIEAT), AR RIEWFEN M
TuY s b)), HIANF-HRFREENE
v A CBIE), B F 0 F —EHTER IR M (.
4 bEIIE), Ca=wr 70 F 4T «Hq:
7075 AH(HFSP, LRAEHFPE ORI
HARBRAE NG F B R WAL R S & LT
WAL B AT IE M SE MM, b RRIB Y i 4%
RUEYDH DL, TLEOEFHD LKA DB
BRONEMBHERL /(= LTWEHKEINI
TV AER), BEENDTO I 22 by
SHTRY - EREOYIEHT L NV % BERLEWT L N
HAEIAHLZHHNDT, EEFOEETL -5

BRIl oTna, ) " i

Skt ing: FERENT T
bhapiksenn Agency of Ind
WO LB 62K ﬁiﬂ‘ q * ,t‘_ IA
Research Inst

wmEEY, K70
BEDTTH

FHOMEH 5 B

®1 Kt

ft 7 o

5 %

e = 75

A fH

v
v

o RS 431 MR AL R

IBFI56 ~Fhk 2

HEMR ST

BAN56 ~ R 2

A S
| BIUE
S0
75

e ke v 1 06 0

HEANS6 ~FRK 2

SR L0

E e

A
HBFNS56 ~ R 4 | iRt
_ L
BANS6~BEFN63 | #5 f il f
kil 2001411
IR#N56 ~ BEFN63

R B P ST A A

THTC~ THL 8

JEBCCH A

AB#N160~Fhk 4

FERIL T+

Rl It~ Rk 10

T A Rk
(FRERT —=)

T3 ~

LA A" R

W2, JCRBER ST,

MRV B e

LA 7L e
FTESHEFENLTHEMT,
WA ETITEHORREILBVTXER 70V 2 2 FOXEE, AR,
B/ == kT 5 2R S = kT
ENTIR, AT ELHTEMORED LRI L, EEFOLEINEi-mEmcAxmiL /vy P
IZEBOVENISE, AEFOMEMR 7Y 2 FYEHBE I LA TESV W,

S LA g

Tk R |

1
= X
=) &
" ¥
) #
T *gf )
T &
& R, &
+ -]
A AL =
8 g=% &
2 2eh
A 5 e
oaon™ B
T
S E,ji
(o] o
::‘G’qﬁ ;7‘
P

"}gi \\ l/ i -’,; I

https://tV\';itter.com/harumi_takahasi 2023.3.16

SEN-I GAKKAISHI (f##f & T % Vol.47 No.1 (1997)



Induced Fitting at Interface
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