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KpISEEDF/KiF. XA420-NT b DILNST 742N TV %ZT[481k,
NAIOTSAFvIDHHICE > TRIBMEDERE

F/RFOREREZ, TU—X-UFUATEM TEENTEX T, M1 ALH1 BRIREF /HKFOIUS-
F/HF(BERE100 nm) ERURFLYSFTYIRX(PSL) DF /#i+ (BEE120 nm) DEEEHITI, 100
nMIZEDHALF O BEOKBRFEDFEEIME LICEDBUTVSHRFN, BERTEXU.

YUAF /RFRESNT (SRR ZRO>TH Y. KEFHDOEME L TCODBERELTRESINR U
(E1 AL BRUE2 A)o FIFOOEAIRYSHSELTEY, YUNDEABEDRFHIDOMUE L,

PSLAIFDIZEF. EIMICK>THFATABHSI N, BIEDOMEEH (F/ X—ML- YA X)HEF>T
KFHTETVBRHRFIDMIELI (K1 B, BXUEH2 B),

1 BOERIE. 5 mmUTEVWDNEIATIOTSRAFYIN, ESICKAFHD1D120 nm E THIS
EETHERTER L LZRUTHY, RIFRIEAER(CRIL DR EFHE DM E U T INE T,

JU—=X-UFUATEM TIF, #liswa (742 NTIL, BER100 pmKiE) DR TEF T, X/470-
NT)W (1~100 um) . BRTDIWESTZA V- INT)V (1 pmKiE) DEREIELTRUEET CHERUE
1 D(E WINHKPICHREDHBTIEZ FE B CEEILLTUTUMETTEMEBERUICHDTI,

MU EE . BEOKEFOREEIMIE LIC. YA I7OX—ML- YA X, BBVEF /S AX—=FL- Y4 XD
MaHEUTHBHTEXIT (M1 C, DBKUE2 C, D),

k) “Ultrafine Bubbbles” eds: Terasaka, K. et al. Jenny Stanford Publishing. Sep. 2021.
ISBN: 9789814877596
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SXSHBEDF/ HA ADBRFNEZ 5.
BROSEPKEDA DX LERE.

HAPKDDEZVWRBED. 75 A EZAVWTCEFEMBORRZTDIENTEXT, ER—ITR
LIcEgRIE, RO IR —XDERFITI, M3 AEH3 BlE. IS4 4 SEMICKDEERFTT, 2D
BIRDITILIaVhEFH-TLBRTFHIESNF L, FEAEDITILYIVDERIE. ¥AJ0O0X—Kb-
HBAXTHBDZENDMUFLUR,

B3 C&R3 DIF. FU—X-LFUBTEMICKBERBFITT . IV IIVEESSITIHART BT ENT
BET. SATHBEZHF DBDONZINZTELEHDOMURLIE (3 O) IXRILIIVOEBRDZERIF. INF
THEHFSNBHIOENBULNEEAD, JU—X-UTFUATEMDEIRTIE. T/ X—KIL- B 1 XDHKLF
NEHFEELTCVBERFHIESNET (K3 D), INSIE. KBEDI VINTEBRE A RENTRIEEINIZD
DEEZSNFT,

BROGEVYHREZ. BREODYAIOX—NLPF I/ A—KLDBIEE, HEMIFULTXAAZX L%
ERABLICKY . MBRBORAZ(BETEDINBLNE B A,

(7v-% - LFUHTEM )

B3, HERD VY IAR—XZT 5474 SEM. LU TU—RXLTFUH TEM TEREUERH.

A, B) ¥IR—XDT A Z SEMBEIHR, XA TOX—Nb- T A XDIIRZ U TXILYIVHSHERREIND, C, D) ¥IR—ADTU—
ZUTPUATEMER, TXILI3VD—EBICTASESHERRSN(CDKED) . Fie. TXILIVIVDEHLICIE S/ A=A XD
HIT (D DKEE) HERREN D,
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7ARIY—LORDKEFE, Tid, BB, A V-Stl

RE-KKE EBEDHERE,

ic € B BRORPCERL. HLULBREHER.
IC IC FG

\ 7ARITYU—L(F-25~-30 COERIEDFOTERETHRESNTH Y. ZDHMHIES DENR IFER(L
TRIFNEE, EETBDIENTEF B A BRETOY VT IVAIBICETVWTWVWSE I SA4 SEMPTU—X-
IC UDFPUBTEMICKBEREIF, 744 ZATU— LIREDKEDEETHIHISELTVLE T,

\ IC EXR—JOEGH (4) & = ERTERAAOESHEEMRELDELE T, [ROIFF] D7 A RT
FG U—LDFRERICDOVT, IS5AF SEMETU—X-LTFUBTEMIC K BEETHT ZI1T IR DI iER T o

~N IC TS5 % SEMBRTIE. 74 ZTU—LAPICSHMDKKITF (ice crystals) EZRENELIZ (R4 A, IQ).
KRTFOAES BRI+ UM T ARICAZ DB BHRELTVBRHBD BUE U, Ele. IS4 SEMT
I, KT LK F ORIBICBERAER (Fat Globules) »578 (Babbles) #5829 2T &N TEHLIZ (4 A,
FGB&EUB).

TU=RXUFPUBTEMTIETI S A F SEMKIIBHBRODSVERRHTIEERD T, 74 ATU— LR DERS
RESSITHERUTRATENTEFUR (4 C, D, FQ), B4 =IO EERFER EBERAER DRI (CEY
FELUTLBRFBhMUFELR(H4 E, CM), A=) (Casein Micelles) g AXEXT100 nmEi#

FG DIERDESE T, 107/ A—NUVREOHKT (hEA V- B TSt H e TAESLTTETVET,
HEAV-ZRIVERRIC, KVINEVE+ nm DZEILRLIF (Micelle Particles) BERESINTVET (4 F,
MP)
G FG )
74 R U— L DB & REPEEDLRIC, 74 RTU— AP OMIEEICRET BERMENEN
FG BTEICFHT HULFEOERHFEDROLBZEDEHFINET,
UP 4 N\
”&P \ 10nm  100nm  1pm  10pm 100 ym
ht4q ELuES o
[5 tlb)(tww)a v o
\ I I I
CM MP 100 pmH'510 nm FTOEH THEEEDREE(TE>T
~cv N ERTFOT A 20 U—AOWEEIRE.
\ \ J

CM

B4, P4 RIU—LRERZET 547 SEM. 8KXUVTU—X-UTFUATEM TERERUIEIHRH. /
A, B) A RIU—LDITSA 7 SEMBIR, KESHE+ pm THRDENTKKLF (IC) B S HERTRE NS (A) o KA FEIKKIFDERRIC

BERRER (FQ) P& (B) MRS N D, C-F) 7A RIU—LDTU—X-UFUDTEMER, BERFEK (FG) ZESICIEAL THRENTED
(C. D)o BERAEREABRRERDREBRIC. KEE 100 nMETERDATA V- ZILAERESNS (E). ATEA Y-S RILOELIC. HtnmD=t
JVRIF (MP) MRS N D,
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A EZMDLHRBADIRZE, FilEEDEVD SR,
BiacElcZ{kdBIVIVYayEI b O-ILUCE R,
TUIVIIBRD T« T OA Vil E B> TIRE - L ETHROTVBIVINTETHY, eeRMEL
TOREDHPEFINTVET, - B TlE. AP ERUENASREUY Y (RER 17t
U3 ™) QBRI RICEVMEH . ZDBER. KPR EUY YN SASHEINIVYIVERERET 3T
BEMEEHULELRE,
MAKDBEIY YD IRILY IV DOBEICSZDMEE. T/ URNIVTHSHICT R EEBMWICLT. B
HEEESITEATHEAMEE LT, TU—X U FUA TEM % B U = A S A (C & B HE AT R L &
Ufe (—E3BlE. B VWELZIET Y9 —0 [ERHY — RN RASRETIESEE] (CED<),
MK REUY VEESOMIKNESY (LY F Y ERAFO—)VERBEIZFIV) ICBIFRITILYIVTE.
@ KAICZHOEBERIBERINELRE(H5 A, B)e COKSICEIISIEFERERZ DITILYIVIG. DElE
HILHRBOBTlE. CNFETE<LASNTVERD S IZEDEEDNET ., COMIESYIC. E—L Uk
KAMNBEIRUERESD1 /280K BEUIVERINT &, BEMENSNEF I BERINELRE (Y
5C, D)o &5, BEOESEDINIKIEEUY VERINT 3L, BROBLBSHERFEROITILIaY
HERINELRE (5 E). IXILIaVHEIBS NI DEFHS. REDEEICER OB ER-I-
SASEENEEINTVDZEN DD ELR (H5 F.KEH) . TNSEROEEICEST. MK EEY
YVICIRIRILYIVICRHUTSASHEEERTELTE D, EELHEN B D ENPESHICHIELR,
RNHARER CEEMBOZEICNR . E— LU VMR CREERARARD DIIKIBEEU I VICES>TIAS
ERERTFRDEZBL. CNERSUERREESE. HIRLTVET,
F IKDBEUY Y DBENERS MAKDREUS Y DEHBES
ﬁ
ANATDHBDINILI 3y BOHT.
SASEEDITILY 3y
\_ J
6. 1lKAFEEVUY VY OFMHRVES () £5 2158 (B) DIVILY3VDERE,

EI5. {EERBMICIIKABEEV Y V& RIUEEED IR IV Y3y ORARE (L ZE, TU—X L PUH TEM TEREUEIHRH.
A, B) (bt @FM DHIRNEEY (XRTO—IVERBIRTILELYF V) DIRILY IV DEIR. REICLHDIENRRINI,
C. D) BEYIIIK#EEUY Y (a7 Uy ™ Z RN (BN BFE LIRS D1/28) DEfR. FEDENN RSN/,
E. F) IIZK AR eV V72 R UCR (EENDBRUICEESE) OIXILY3VDER, KEDEIINTEETDELDIT(E) TXS
B HESRS Nz (F. KED).
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AVATF 7V VRV DEREE (zazn ) (FU—2-L7UnTEM )
EH BB EBET SEAOBEERE

ZRIDEEEEZZEL L(eE T 2ReEEDRIR,
FREGERIRTREEDBVRERDS XS,

R IRINERANC(FZ LD XUy hHSGY R IRIRDIBAICIFFREE MR ZISAUCEFIEE /K F.
RAOIXRIWIIV RYTIVPREBBENMEDNTVE T, INSIBERD R OE(LICEALIIED.
REEERIZZED(BEICRIIEET .

BREAZAZEGREZBOEFRERESE. AVRAT7UILTUEUIL (a-Isostearyl glyceryl
ether, GEIS) ZF W B L3RR [GET* / BG* K] DR

* GEIS &MUV LAR—K60 (polysorbate 60) D2: TREY %, GET £BEUTz,
*1,3-79>IF—)b(1,3-butanediol) . BG &EEUTz,

B B RICKI > THRABESESDREZR I CEISEEL, ZORBELEF DRKZZEMNREDEE
ZEETLE U,

k) Sano, T. et al. Self-Assembled Structure of a-Isostearyl Glyceryl Ether Affects Skin Permeability -
a Lamellar with 70-nm Spaces and Ls Phase Enhanced the Transdermal Delivery of a Hydrophilic
Model Drug. AAPS PharmSciTech. 2022, 23, 296.

[GET /BG /KIRDHTH., ZDDHEMFM. GET 6% BG 60% 7K 34%(GET6BG60&LEET)
EGET 6% .BG 20% /7K 74% (GET6BG20&H8T) (&, FHAKMEETILERDT VFEVU Y DEESER
ZEUL(BEL. ZNZENEBRIFBETOR THRZRIT ZENHIBALELc, GEISDRENDERESE
TlF. GET6BGO60D 5N GET6BG20KWELL L., B U GEIS iR DFffZEE SBEERALT.
FRIDOERXEZ(BETDEEZISNTNET,

CNSYHEMIR “EEDMEM. GET6BG60& GET6BG20DBRZITU—X-UFPUNDTEM TERELE
Ufe (7). GET6BG6O0IF. & LA X #REELAIE (SWAXS) [CK2THIZ70 nm EFRDRVWS X S51H
THBEDNO>TVELEH, TEMEIRTH70 nmDSASIEBENERINELIZ (K7 A). FFEVEMEH
RTCIDKIICABHIRVSASHIINZVEULLIFEAERSENTBVEHITHY ., GET6BGEODIEED
EBZRUTVWE T, GETO6BGO0TIF. NIATRILFSAS RITIL(H7 B)WISASDAIK (7 C)ia&
SIRIRBEN R INEUIc. —75. GET6BG20TIF S A SIS EHEINT, L3N IF7ZH D37
IVRIFHEREREINE LI (7 D),

GET6BG6ODFEKICNS ITAHRESNB LRI TDRBOEFENTNT EZRL. ZOENREE
HEFDOEBBEICEMULTNEEEZISNE T, &fc. GET6BG20H GET6BGO0 L [F 2 < E1X B i
BEZRH DL BENERDKREEBZET LTHEREDEVICEN >TLZBHDEEZISNET,

7. A VRAFT7UILITVEVUILZESE[GET /BG /KIRDKEZE. TU—XLTFUHTEM TEREUIEIRH

A-C) R& GETE6BGO0DEIEA, SXSHEENTESES 1. SASRIREIFH70 nm EHFEDBRVRE THOIZ(A)o WILFIAS-RIT)L
(B KEM ®SASD 7% (C KEN) DFRFHERESNIC, D) K& GET6BG20DEIERA, > 1)U (KEE) [CK>THFNI7 (KEH) Z
HOA7VIT)VBEDRF ORI NI,
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PERFIVA YR (AAO) HREERADS /S

( 7514sEMm ) SIS SN 53T E D EIE,
REEMA. TR LSV DT R RE .

FEHEMBR DD FREZNET DL BKEHEBEERPKEREREDD FEAEEERANZELLT,
FERERICHRIROE T, ZORBRIF. REEEFBROUEDURICEN VT T KBRERRIl
HZREr D BREER. RBEEMELIF. PIR7IVFF+ IR (AAO) BAREEMHEID 5 F1EiEZ R
(CERETL. T ILE BB DOFHIEZHELTVE T, BFESINICCICNC-6&£CT11CNC-6&E VS 2184
D AAO [FREFED D FIBETI N IS4 74 TEM TKBRZFANIHERTIE. COCNC-61FT7 A /N—1K.
C11CNC-6[FUNVIRDEEFEDITEHEINBE/RELTNET,

k) Kakehashi. R. et al. Effects of the spacer length on the aggregate formation and the
gelation of alkylamide amine oxides. Colloid Polym. Sci., 2015, 293, 3157-3165.

0
H I 0 0
C. H /\/N\“/\)]\\!@\I\H/O 0 / _
7Y 1 H 6\ Cy HyZ SN N@N*’O
H A H 76\

CI9CNC-6
C11CNC-6

ISAFSEMETU—=X-UFPUATEMZRWNSZEICK>T, INSAACBFREEEEIDSEHED
HIARBERZSDIZENTEXLI(H8), 7544 SEMTIF (K8 A, B). C9CNC-6&£C11CNC-6M&E
55(CHMHRDBEN - S NI Uic, BEDMHDIIRERZ>THY . COCNC-6 D X il < EHR
BITUIEA' (28 A, KED) . C11CNC-6 DI KIARL AW PERENBESNFE LI (K8 B, KEH)) . TU—
Z-UFPUATEMICKDESICEBEDERETIF (8 C, D). COCNC-6Df#E(FENE nm DEIRNG T 7
AN—R(OVRIR) TH W (8 C, KED) . C11CNC-6DfHEFMAE T nm DURVIRTH BT EL DA
WEU (K8 D, KED) o COXRIBEERDIRT —F (&, REEHRIOFEERADOEELLT, SEX

TEITEEICRDIEEZEZIOSNET,
4 N\
BIX=tEIL OvRRE=tEIL URVIR='IL
@
()
o © . -Q@ /
./
_ J
8. AAO BIREEMFIDDEGEET S« 4 SEM, B&LUVTU—R L FUH TEM CTEEUT=EEHE], 9. REEHEID FORSICLBZRIVIBGEDIRIE.

A) FRELEMAI COCNC-6 DD EIRZD A 74 SEM TEEUZER, B) FFE/EMEAIC11CNC-6DD8RZED S5 A 74 SEM THEUICE
. C) COCNC-6 8k %Z 71— X-UTFUATEM THREUICEIR. D) COCNC-68&%Z 7U—X-LFUH TEM TEHREUIER.
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KPTFH/IT74 N—DHHADEVNH DD D EIR

T/ 77 AN—{EUIiaEE R DR FEICR#R
T/ IT7AN—-DERP. T/ T7AN—DEERE,
RIeZEDBVRINEROFHIE N TIHE,

AADHBIFN-PEFILIUYDNSEIEUIEB-FF U ZSBICS H. BEEERM A DTRESZRD
NAFIRZAELTEEEINET T, —HIEDOFE—RHR. EMAZORBEAERES &V T HFBREER
RS ZEED A DDOFEDSL-+TF V2 ER (BRUE TN + 7 LA VR TRER) Lic.
B R XRRNIE (D1 —9 — I Ty MUE) [CKO T, B-FF - F/ T7 4 N—DIERFFTEZEREIL
FUlco AIEDIEED, BIE—7 )L AVIEDIZE L7 LAV NE-BEIUREDIZE TIF. F5N2 08
ROV (BRE. MR E) NRRDTEN DRI

INS2KHFDHRNBRDDEREZ, TU—X-UTUATEM TOHRIELTEHEELE Uz, IBE N ERLIE
-7 VAVMBDIZEIF. B-FF - F/T7A N—DEDE+ nm [CEF TV B FHIERESNE LI (H
10 A, B)o ETBH ZILAY-BRUEDIEE T BOABAMDF/ T74 N—DMEREINTSHY. 5Lt
REDBERRYRI—IHHEREINFTULIZ(H10 C, D)o }IRKXLB-FF2-F/IT7AN—Z{ERIT B
ERESHITIRNE U, AFHEHBRORNROERICIA . 7 VILF—MB-FF-F/T74N—ELT

WBLSNTVET, |
k) Suenaga. S. et al. Effect of purification method of B -chitin from squid pen on the

.

C properties of B-chitin nanofibers. Int J Bio Macromol. 2016, 91, 987-993.
CZITBNUETIU—=X-UFPUB TEMERR T, FHESIR U BHTRH U TESICKD DREZSE, 2
WIE KW FICEBF>TWeF / I7AN—ZBHEIBTHS. LTUAERDERZLTVWET (TU—-X-T5
TFv—-F4—F - ITvFVTHE),
( N
HE T74IN—D
e meRE s
-100C -100C -85C
g J
FIIT7AN—ZRGECTRELTSD [ . )
TEREY. F/TPAN—DTEEN RBR & >/ IPANTER
BRIGEPDEF®. 7/ T7 A N—h =L SN—
H10. 1 ADDEISHEBMUIB-FFV-F ./ T7(4N—%&, TU—R-LTUH TEM CEHEUZERH, EARETRT AEFEE. SHREL AN -
=EEADDPENSEONDL-FF & ERmHEDr—I I TNMUBICL>TH /DB EUIz. A, B) BIAIENEE—77 )L UMLIE R O = . .
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