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Abstract: We found abnormal light scattering from insulin particles in some aqueous solutions

during the microgravity experiments, i.e. the scattering images on the monitor became coarser than

those under the normal gravity, and the diffusion coefficients analyzed by the dynamic light

scattering technique became smaller than those obtained under the normal one. The phenomena

should be mainly due to the depression of fluctuations of small insulin particles by suppression of

gravitational drifts under the microgravity. Such drifts and fluctuations of small particles give an

accidental solution flow around themselves, and some imperfection of grown-up crystals would be

originated by the motions of particles during pre- and post-nucleation stages.
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Fig. 1 Drifts of insulin crystals along
gravitational axis during the microgravity

experiments. The solid lines indicate changes of
height positions of crystals, which approximate
diameters are shown near the lines. The gravity
during the experiments is also shown as the dotted
one.
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Fig. 2 The light scattering intensities of the insulin
microcrystal in the aqueous solution under the
microgravity. The intensity is the sum of those of 5x5
pixels including the image of the target microcrystal
in the video frame on the monitor. The frame ratio
was about 30 fps.
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Fig. 3 Comparison of diffusion constants of insulin
particles under the microgravity and normal gravity.

3) ENRBLEITS I UEHICLIBHEE
RO A XN/NESL 70D & TRRREEE 13 <
BN, T T EENC L DBENEEITRE R D,
LV 77y EEBCLA2BEINRRKE WD
L BUNE RS T CREAMEIL L TH L Ko
R OB IR I NEINTHAH, £ T, AV
AV PR DOIRRREE & 7 T U VBN L D
FEFE D N ENICHOW T, RIBIKEME 2 e 5.,
L<moniz L olT, WRFEEE vix, IRO A b

This document is provided by JAXA.



— 7 ZDLEERERIC L > TEHHETE 5,

va=(p - pp)*eg*D’/ 181
ZIZ T, p BEWpy i, ZNEAVRL T3 L OEIR D
R g IXE AR, D IR EL 0 TR
KETH D,

— 7. KRR RBIT DA A ki D T
Z v BN X AP EEE R 1, kLT A BRIA &
IRELT, UFDXEHZEZDLZ ENTES,

BGEH) I L B KT OEREOIEEIRE D 1.

D = k;T / 6man 2

Thb, ZIZT, EREPIEEIC L - Tl a 72178
L, TN EZ &35 & IEBUERD
EFRLY, lt=D Eb, LoT, 77U iEH)
WL > CHalE g 28T 5 & & O v 1T,

v.=alt=kgT/6ma*n

L5,

UEoMREQRICL > THAELEEE S,
Fig. 4 {Z~9, WIROME & B EITHEEZ . 55
D FE T SCHMIE YD 1.245¢ / em® 2 W72, Fig. 4 X
. WETTHRET A AU UiE, £ lum R
DOREEIND, EBHEENT T v BN L5
BENHEICICH LA D Z ENbnDd, TDOKRE S
B XD EA R UNEERE A LSS~ &
AL LT < BEBEICH Y T 5,

DI END | BIET ORI BB Tl R 7o R
PRHRELBL G & B EREL OSSR 1T, B RR O B D
K- Ot KL ONRIEES I, EONEEE KITL
TeledTh D EHRT D, DFEV | [BIEEHEE) 3]
ST RER M & OFRL T 2> & O IEHEL T 18] O IFfH]
AL D72 < 720 BEUGRSBEIZ 72 5 L RIRFIT . 1
BLYEIRE DRI &/ & < 72 o T (BREE O FHESIR:

20 | :I T T T T
[ i — | by gravitational drift
----- by Brownian motion
- 15[ .
N\
5
5 10 -
3
o
> 05
ol 1 ..l..". .... il peoeie 1Y)

0 0.5 1.0
Diameter of particle (um)

Fig. 4 Calculated velocities of the insulin particles
in the experimental solutions by using of the
equations of (1) and (3).
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