20 ¥ B @4 5% s

2003(1)

EYPANRT RS AT
EXH &iE
(BELRARFEMMKIEFS ME BEMHE 70569)

BE AXXLEF EMNAM AW ERFLRARERAANKENES  FA MRS EE
e EMME EMHF RN FERHBERERLERACHBER A LR ESH B
FHRXAE BRL, AR ENE AR 7 EMB KT PRE MR RE £ AR 40k
ERBEHNERARFTEORBRAS R, AXZEF X LM BT TR R B AL

AT H®FETTEMARM AR R F

ESE= T 67/ b S N 6 7 R o SN B8 7/ 7/ B WA B 7 DT S o7 N v DA = i e B BN B 5 N

1 815

% 1y B %
L AR KA
W2 5 2R 14T R AT
e i 3y i 1 T 2 2N
K5 S S 1 R
S8 7 0 2 K B R,
33 43 A I AR
P 1T — LI |
58S 1 LT B 2
9 KRR S, A R I8 5 28 4 TR 1 244 5
T AR E AT S A RS R I T R
A P A I 7 A 1 e A T 1
F1E R T LI 8 B R TR R .
KBFRE AT 53 4 285+ (1) KARDOK B 5 (2) 2 4 s
1 5T A L A KB R s (3)81 i 248 K 52 A MR 5
(4) 45 1811 205 KA 415 37 200 M JES 1 1 2 5 b s 2
SUT R A R . AT AR 2 AR A ) RIS S8 R T 2
(L2 A A7 2 490 15 9K A T 10397 A W 5 15 9F %
HUAAR A HE
2 IR R

BUAR B RERL 2 15 T 0K 15 90 K K OF 19 6 5
1 7 16T AS BT IDLASH RS 65 7 ) e L AT — i R £
Sy RE BRI AT B o A8 K KT 2 4 b T R i
HTHHEPE o BRI 15 2 2 22 ) 9 38 SLATUIR
S B TS

* ks H #2002 4F 12 A 9 H

2.1 &= R

AEWE R N IEAE R R T B EOR XL 12
T . 2549 S I R i ik T T 45 ThT B AT BRI, B
Y A e B e F-AE W R A o B R 32 R A AE T
J7 T« — 77 Tl 2 48 K 5 A A LR A2 0 A ) A 7 T
BO R, WA R R A RS R E RS S a &
FORG BE 0, SR BE/NRIAE oy RS Z U RE . HOAT,
R AL A DUy % AT 788 J A 22 5T i 45 0.4—
2pum B0 TR WA il 45 0.4—2nm 1Y i 5= (2
LB KZESRIZHRW ZI6e)= . FHSEG 0 A
AR 5 Nl I = Y & ) I N AR A TETR 2 I St N
BT B LR A b A S 86 5 20 (i 9 K A ek A
RITAIR R BE 4 ) HF Snl BERFE N, BIATi2 Mg
i o T3 — 7 T, AR A B B B RN TS L, A
Wy £ A 20 43 A v R R 3, AT S A I R 0 12
W, A Sl Al M PN B A 5 B0 A2 8t o S A o T k3
A AEWE N T A g | R PR g A g
Br GER YIS gt mE T A 3 S-hkm
20 B8 R R R, BE T A T R P DI BE T S S AR
FE 5S40 A2 A2, SLRT RS T I 3 R S A R Y B
] % KB
22 MAREWHEMH

AT AR BT TE AR AR J) 2R T A A A
S UIRETT T o R B A= M KR AR 1 A AR R ) A
e As 5z s U A B T A2 9 05 28 B R B B3t 5
o N, IR SE B 5 AN 0 AR o s AR A



14 A W AR AR Y 3 21

O BE A HR AR AR . BB ARGE & T Sl
BB R (p:1.2—1.4 mg/m®; Young's modulus E:
1.5—5 GPa;
Mohr’s Hardness:2.5—5.0), 71 fE )5 il , B GE A3
Al X BT A TR IR TR) IS SCRE B PR Rl AE K 2
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Advance and Prospect of Bio-Nano-Materials
Daxiang Cui Hujian Gaol
( Bio-Nano-Engineering Center of Max Planck Institute, D-70569 Stuttgart, Germany )

Over the last few years, bio-nano-material science has emerged as a new exciting field in which theoretical and experimental
studies of bio-nano-materials have become a focus, and the importance of nucleic acids and protein as bio-nano-materials to the
fundamental development in biology and nanomaterials has begun to be recognized. In particular, biochemistry, biophysics,
biomechanics, thermodynamics and electronic magnetic properties of nucleic acids and proteins as well as intelligent composite
biological materials have become a new interdisciplinary frontier in life science and material science. There is an increasing need for a
more systematic study of the basic issues involved in bio-nano-materials. Great advances have been made in nano-biochip materials,
nanoscale biomimetic materials, nano-motor, nano-composite materials, interface biomaterials, nano-biosensor and nano-drug delivery

systems. Here we review the main advances in this field and explore the application prospects.

Keywords bio-nano-materials, biochemistry, biophysics, biomechanics, thermodynamics, electronic magnetic, molecule-motor,

nano-technology
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