B &S 160816

MERLRBE S
(EFEHRFAEMOREEARAREREBET 4 N—R-BHER)

7o0=__
T:}F:m‘(; D;) o | RETHIEIRIE FM-APN ORISR LR EHER DI T AL RN F 5 ARRERE
MET—< Development of High-Speed FM-AFM with Environmental Control and Molecular
(FR3x) Az |Resolution Imaging of Phase Transition Process of Metastable Crystal
E{f& naht cc | #)anvy Z)F1)4ah HHEEARE s 2016 ~ 2017 £
gL
= EF ce | IV & WEEE R 2017 &
=4
= 0—v=F cz | Kobayashi Nar itaka HZEHLRE £ B\EXRFE
Eﬁ?ﬂtﬁ% CcD x fy ey ) EATOOT Y .

BIE ea (600 F~800 FREEICELH T ZEY,)

NAFTTRAZE) T LOB RIS ZEXRHAEARIPTFOELRERR TCOFANREFIATLS,
ZTOEOICIE HEENABFRORABLEICERERIOCLERICHEBLTLESELWSHEEZHERL
BIINIEESHWN, LOLELAL. HEBIEROEDE IS, MEZNTFIC.EDLSICETTS
DN 1D FLRILTIEALMZIE>TLWHEW, FCTAMAETIK . HEBEFEL. TDFMFIIX
PRKMBEEDELEZH R CESASIIC. REFHARELGSERRDP S FABERARKERARFHE N
BEMBORRICRYMEAL,

(NEERAFMIALFO—5DFFE 1 MS/sec DEERT—FER -FHIATLE LabVIEW ZR T,
BEAFMOVFO—SERFE LT, 128x128 EV I THE B SNE-1HOEHZ 0.2 B TSR fELY
ATLEHETE,

(2)EERAFXYTORE - BBROSEREEMEZINALTESERATvFERELIz, THEMRETMEE
HFDBREETOTWEEIATHAN . AWVFERERIETELIRELTHD,
(B)EE-BREEHMEAELBZAFMAH EILORARE 5339 7E—4F—FL LLERILFRFITLD
BRABOMEB - SHAAEELZAFMB B EILZRIEL. KIEZ.8C~40CETHIMTES&LIICLT,
Fr. A ELEAFME R ELICAREBRAR—FE2EML. T2 ROTE#FE>TEAEE TE
5&51ZL1=,

()7 T/ I7zoDKMEESA  ETILER S FELTT RN/ TzVEERL.ZORE - %
RERB—KRBEICHEASAZKMEEZ AFM ZEE 3 RT AL HetBICE-THLMIZLE, B
EHBCRHX ABDKNMBELIEREIN TV :-DIZH L. EZEHRE TEX. 2E1BLAERINT
WEWISELR LIS T 1TBEBEDKDFORBENEI.RERDEEELELERTERER DA I/
K. IDENBFRECEEAEITOEAGEIZEBERELTWSEEZOND,

F—T—F ra

[5Ffa A AR

i
Tm
W
X

LTS

(UTFIFEALGWTSESL, )

B BAF -8 Ta

MEREES an

MREEES ac

&S

1 —




RRER (COMEZRRLIHE - IEICDOVTERALTIEEL, )

Fpa s dle
M
. |BEE o WA oo
STy
R— o ~ SATE oe %8 e
Fpa s dle
M
L | EEE o #EA oo
R—T GF ~ FITE cE &5 6D
Fpa s dle
M
L | EER o WA oo
STy
R—T GF ~ RITE cE &5 oD
E&AH v
=
= £ HC
HhR#E He FEATE ro A=Y HE
E&AH v
= E4 He
HhRE HB FEITE Ho A=Y HE
PRXHEE ez

In terms of improvement on bioavailability, application of metastable crystals of pharmaceutical organic
compounds has been expected. For the general application, we have to overcome a problem of phase
transition from a metastable to a stable phase with the passage of time. However, it has not been
understood when, where and how the phase transition proceeds in a molecular scale. To observe dynamics
of the phase transition and a change of hydration structure dur ing the phase transition, we have developed
a liquid-environment high-speed frequency modulation atomic force microscopy (FM-AFM) with temperature
and solution control functions.

(1) Development of high-speed AFM controller: We used a high-speed signal generation/data acquisition
systemwith a sampling rate of 1 MS/sec and LabVIEW. We built a software which enables high-speed imaging
with a rate of 0.2 sec per one frame with 128 x 128 pixels.

(2) Development of high-speed scanner: We made a prototype high-speed scanner based on previously
reported designs. We are still estimating its performance and redesigning but we have a prospect for
practical use in the near future

(3) Development of AFM sample holder with temperature and solution control functions: We built a sample
holder which can increase (to “40 "C) or decrease (to "8 °C) the temperature of solution by using a
ceramic heater or a Peltier device. It also has ports for replacing solution by using a push—pul | pump.
(4) Hydration structure measurement of acetaminophen: We revealed molecular—scale hydration structures
of stable and metastable crystals of acetaminophen (a model pharmaceutical compound) in aqueous solution
by FM-AFM. The stable crystal has 4 hydration layers while the metastable one has only one layer. The
interaction of hydrated water molecules at the 1stlayer with the metastable crystal surface is weaker
than that with the stale one. This would be related to the difference of solubility and crystal growth
process.




