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Y. Oaki et al., Adv. Funct. Mater., 2006, 16, 1633-1639 H. Imai et al., Cryst. Growth Des. 2012, 12, 876-882
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PMACO : Poly(maleic acid-alt-1 octadecene)
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9cac:;+ Oca; ?Ca‘; 7" 20nm CaCo,
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Y. Hiruta et al., J. Mater. Chem. B, 2019, 7, 4771-4777, Anal. Chem. Submitted
445567339005
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/" PSS CaCO,-PSS PSS/ &RaRMAD
RYZRF L2 microsphere I,rO—) PSS D2
RV BE -

—— 1 1MCaCl, aq Swt% NaClO

>
m stirring 2h 400 °C
20 nm 16 mM Na,CO, aq CaCO;-PSS Bare-
CaCO, 1 g/dm?3 PSS aq CaCO;,

O-zN
w=78080 T/O'JZ’;‘UI/)

H. Imai et al., Cryst. Growth Des. 2012, 12, 876-882

OCaCO, % F 3% E ~ D PMACOIE R

/-\ ,’ CieHazs  Cishlas \|
> | |
2 h,65°C 0 00 00 0
LT 9ot oot oton
Bare- CaCO3- N\ . Ca2+ Ca2+ Ca2+ I
PMAcO CaCO PMAcCO . CaCo, /l

in THF:Toluene (=2:3) S TTTTTTT==
J. Zhang et al., Int. J. Green Nanotechnol. Phys. Chem., 2010, 1, 65-71



CaCO3-PMAcOM Y nEnnEs 8
OSEM images

pH 10.5, 1200 rpm pH 10.5, 1100 rpm pH 11.1 500 rpm

PMACOE & ]
Eih&
OIR Spectra
p DXRD SpeCtra V|aterite - ICDD #33-268
CH. N
= B
L, L ﬁ Bare-CaCO,
P )\L PMAcO £
P \\f\\ CaCO;-PMAcO < CaCO,;-PMACO
. . . . Bare-CaCO,
4000 3000 2000 1000 20 3|0 4 5|0 60

Wavenumber [cm™] 20 [degree]
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AIU— H3L
INYH—

N7 L

®2.1 mMmm X100 mm

INVERDT A

AF1)—iA1% : Chloroform
INVFDJER 45 MPa
INYX T w1 - MeOH (30 min), Water/MeOH=50/50 (60 min)
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dVan Deemter plot

H=A+B/u+C-u

A R TR ER
B: IS AT A DAL AL

C: YERBEDE

90
. 3.0 um C,g silica gel column
80 | | 3.0 um Gy silica gel column
70 d & 2.9 um CaC0;-PMACO column
: 4.4 pm CaCO;-PMACO column
—~ 60 E 5.7 um CaCO;-PMACO column

H (HETP): Height of Equivalent to a Theoretical
Plate, u : linear velocity (mm/sec)

Particle size (um)

2.9 145 2.04 4.83
4.4 20.0 1.81 8.70
5.7 39.6 0.995 8.97
Cis A5L (3um) 259 127 1.59
Ce ATL (3um) 221 126 1.67

0.0 0.5 1.0 1.5 2.0
Linear velocity (mm/s)

v TTROAS LICERT 55 BtERE
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D Ch romatog rams Acetonitrile/Water gradient, flow rate: 0.3 mL/min, 25°C
® Hydrophobicity Co C1
Sample
CnH2n+1
n=0"~9
0 10 20
Time (min) 8

® Planarity

1 2 i 3 .

Acetonitrile/Water gradient,
flow rate: 0.3 mL/min, 25°C

Fluoren

Phenanthrene Anthracene

O Time (min)

Fluoranthene Pyrene
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Acetonitrile/pH 12 NaOHaq gradient,

QO flow rate: 0.3 mL/min, 25°C

- 2
H’T NH T
|

1. Desipramine 2. Nortriptyline 3. Imipramine

(10.2) (9.7) (9.7) 3.4
| Cl
N~ /H
| ~ = rmMmrTr— T T T T T T
| 0 2 4 6 8
4. Amitriptyline 5. Clomipramine Time (min)
(9.4) (9.4)
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100
—=CaC0,-PMACO

column

—s ODS column

Change of retention time of
Naphthalene (%)
~
Ul

50
0 1000 2000 3000
Column volume (CV)
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Dimipramine @clomipramine
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0 10 20

Time (min)

pK, =9.5 pK,=9.3
< Mk — ODS hTL ()
E N TES — CaCO;—PMACO H7 L
£ ) TILA)EEE
° D+@
= JL\‘_I\k Injection Recover
g @ Level y
S H toz [ g %, n=3
SEENFE ) 97.6+0.7
5.0
J-k ---------- @ 96.4%0.2
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O NAFZIRTIVITERBEELTRED & A O & R LT=Ccaco,
W . -
Hierarchical AT ﬁzfi %
CaCo, =45
structure 3
Biomineral ANOMNGLESHERE

—— FPZdFAb —— —HhILY A 7_'5’”*
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Y. Oaki et al., Adv. Funct. Mater., 2006, 16, 1633-1639 H. Imai et al., Cryst. Growth Des. 2012, 12, 876-882
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ﬁt‘—: n 5%, ‘ HPLC CieHas  CqeHas
oA biopolymer, m
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O
Eﬂﬁrxb EDTA aq. s NaClO aqg. g PMACcO > EggsheII-PMACO
(10 um#2K) acetone (10 um#3K)
EDTA - +NaC|O |
100~500 nm
</aR7y
I:I7J<$EJ:T:J\5£I J:é%HHL@?ﬁnﬂﬁﬁ
Total pore volume Total pore area &l 1EimR

[mL/g] [m?/g]
EDTARALIE 0.56 2.0
EDTARLIE 1% 0.73 2.2

2!
Water MeOH Water MeOH
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1Ll

EDTAALIE

60 |
il Particle size RSD [%]
= ® m No treatment [um]
g O CEDTA No treatment 3.20 109
2 24 EDTA 8.76 59
10 |
0

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Particle size / pm

EDTALER [CKYRES OB —IC
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AI)— H35L
INyh—

N7 L

®2.1 mm X 100 mm

INVX T AR

A7) —ia1% : Chloroform
INYFXFEH 30 MPa
INYX T A - MeOH (60 min), Water/MeOH=50/50 (30 min)
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Van Deemter plot: H=A + B/v+ Cv

HETP, H (um)

H =

350
300 i
250 :E
200 I

150
100
50

EDTAXLER [Z L YHETPASTRE

L/N

MEfhisilAs 19
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(H: Height equivalent to a theoretical plate, L: Column length, N: Theoretical plate)

—No treatment

A B C
No 166.4 6.4 13.5
treatment
EDTA 77.8 3.5 38.8

Linear velocity, v (mm/s)
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Intensity [-]
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Cc7
C6
C3 C4 C8
C5
o C10
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0 2 4 6 8 10 12
f [min]
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CnHapeq
©/ n=1~10

Stationary phase: Eggshell-PMAcO column
Mobile phase: H,O/MeOH (gradient)
Injection: 10 mg/mL, 100 uL

Column temperature: 25 °C

3 OH
1 J (o] /I
?_/ HO__~ r HO_~. j
ﬁﬁﬁﬁﬁ P R R —~
o o S0L
O . // ~— O / \\/ 1,;}\_\. - —
Hydrocortisone (1.61) Prednisolone (1.62) Dexamethasone (1.83)

H | H

J—/ J
11 e e ”ffd

Hyd rocortisone acetate (2.30)  Testosterone (3.32)

0 min~6 min: H,0/MeOH = 80/20 constant

6 min~10 min: H,0/MeOH = 80/20 -> 70/30 gradient
10 min~: H,0/MeOH = 70/30 constant

3 mL/min, T=25 °C, Injection: 10 mg/mL steroids, 50 plL
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Dehydrostemonined & Uepi-dehydrostemonine D & ik
cat. IrCI(CO)(PPhs),
(Me,HSi),0
toluene, rt;

19
.
OTIPS

stemoamide (1) O 29: 43% epi-29: 30%
2-NO,CgzH4CO5H
MeCN, rt

Y

T. Sato et al., . Am. Chem. Soc., 2017, 39, 18386

1

— 2

2
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& ,

1. epi-dehydrostemonine 2. Dehydrostemonine <

Stationary phase: Eggshell-PMAcO column | [
Mobile phase: H,0/MeOH (= 99/1, v/v), 3 mL/min, 25 °C 0 5 10 15 20 25
Injection: 4 mg/mL, 10 pL t [min]
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0 min~20 min: 0.1% TEA in H,0/0.1% TEA in
20 min~35 min: 0.1% TEA in H,0/0.1% TEA

in MeOH = 65/35 — 50/50 gradient
35 min~: 0.1% TEA in H,0/0.1% TEA in

3 mL/min, T=25 °C, Injection: 10 mg/mL basic

Injection
6.0 mg each
5.0 mg each
4.0 mg each
3.0 mg each
2.0 mg each
1.0 mg each

. MeOH = 65/35 constant
T Ami Clomi
2 Imi AMI
é /\/\/L MeOH = 70/30 constant
drugs, 30 yL
0 10 20 30 40 50
t [min]
=
OREFE=E
Imi 6.0 mg each
5.0 mg each
4.0 mg each
—3.0 mg each
N 2.0 mg each
> —1.0 mg each
° .| —0.5 mg each
I3 Clomi| —0.1 mg each
c
0 10 20 . .30 40 50
t [min]

Mobile phase: 0.1% TEA in H,0/0.1 % TEA in MeOH = 60/40,
3 mL/min, T=25 °C, Injection: 200 mg/mL basic drugs

0.5 mg each
0.1 mg each

Rs
1.46
1.60
1.97
1.99
2.60
2.82
2.97
3.62

22

G

Cl
N
|
Clomipramine
pKa =7.8
Log P =5.19

s®s
N/
|

Amitriptyline

pKa =9.4
Log P =4.92

T/
Imipramine
pKa = 9.5

Log P =4.80
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C

N

Imi Clo

Intensity [-]

t [min]

15

2000 min
1900 min
1800 min
1700 min
1600 min
1500 min
1400 min
1300 min

—— 1200 min

1100 min
1000 min
900 min
800 min

—— 700 min

600 min

——500 min

400 min
300 min
200 min
100 min
0 min

Mobile phase: 0.1% TEA in H,0/0.1 % TEA in MeOH = 50/50,
T=25 °C, Injection: 10 mg/mL basic drugs, 10 uL

3
L

3
L

0.1% TEA 0.1% TEA

in H,O

0 min
2000 min
RSD [%]

in MeOH
t [min]
Imi
5.20 8.64
5.46 9.07

1.9 1.8

Clomi

=6L
HETP [um]
Imi Clomi
348 418
324 377
3.1 5.8

Rs

2.43
2.55
2.0

> Column
H,O/MeOH = 50/50

¥ 3 mL/min X 2000 min
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