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Progress in Bio-inspired Synthesis and Formation Mechanism of Biominerals
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Abstract: Nature produces a wide variety of complex mineral superstructures with special functionalties, many of
which are simple inorganic salts. The synthesis of functional mineral materials by biomimetic stratgies becomes
one of the key issues for material science and materials chemistry. As a common mineral in nature, calcium
carbonate widely exists in biology and geology in a form of fascinating morphology and complex structures, and it
plays an important role in organisms because mineralization reaction usually occurs in the presence of a template
(or matrix) and in a solution. Recent progress in bio-inspired mineralization and morphogenesis of this mineral is

reviewed with focus on both using soft and hard templates.
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mechanisms via self-assembly; crystallization
starts from nucleation clusters (upper left);

(d) primary nanoparticles can also grow by ion
attachment, but they then aggregate uncontrollably
at a certain stage, forming an undefined
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Fig.9 SEM images of synthetic aragonite shell (a);

cocosphere of the marin alga Thoracosphaera (b)
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on a solution-grown calcite substrate



680 Jd Hl fk

A 24 %

ARY) BRI 455 15 3 T 2R e R 07 i A (]
10b)1081 7 1 LA R AR F 5 £ 24 S 7 A= 90 7 4 ot i 2
W BRI IR R B 2T 4 1 S AR PRI A X
JHLfige 6 REA V5 B B R R B0 2T R0 i R A — 2 1Y
BREX,
3.2 TEEME

5RO AR I AR X N, AT SR HR A B R
5 30 Bl PR AT 5 % S A I L, 3K 4 A A 4
RARBN L S N T okl Hin A H 3 2 4E
TEJBAZ B Bt 52 Wik 1R %5 14 A% Ao & H o A A A
AE % 52 Wi 2] B R 85 1Y 405 o AR, X SR T L2
P A 1 PR B O3 1 Al 0O B R 18 i ik R
(2NN 2ONTl IR Se 7/ BRI RS B i R
W5 3R G WA Al 1) 445 ) Rt AR 2 R =2 T 1 DG R el
Meldrum 55 LA 3 R /N fL Y 3 Bk R 15 I Ay A
BRI BT AR E A AE 14 TG R T Bk R #5 T 9K A4, Bl
A I ) 4R RS | SR 19 35208 O i A0 AR S 2 2 TE L
PR IH A PR LA A e 1 TS ol i A% 5 A 1 R
FIKEL W T AR T AS 68 52 o 31 B A A 1 i A2 4, B2
AE XS SE IR A B — s VR T, RS WHE L b 4n
5 S 1 J5 e 5R ZUARORSE T RSB TR A 1Y B ) Wk
B Park 1 Meldrum 538 78 2 N 9 e B AR AR /) 1%
OUN g 2 ) T R R A HE S T R AT 58 36 A Bk TR
5 AL (] 1) AT DAY B R 48 SR B, S
o TRESR R LA S A AR A RURR AR E B Y 7
fif A0 B TR DT BR T o LR AN A
ISINATAT AT VA IR, BT AR 00 RO 3 32 2 52 ik
JEE] IR IE ] T TR AR AR T A R E TR

LT 0 T
DR ey

P—
Sal > =
- LI Y 1 o0 .
SN TR,
7 2
LR
fx
a

11 (a)i BB YDA SEM & ; (b) LA IH & 42 Jy
AR A 3] B9 B TR 85 5 5 SEM &1
Fig.11 (a) SEM image of the fracture structure of sea
urchin, (b) SEM image of calcium carbonate
single crystal grown on fracture structure of
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Fig.12  SEM images of patterned CaCOscrystals growth

on glucose matrix
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Fig.13  (a) Schematic illustration of the new approach for the formation of “microperforated” single crystals: deposition of the

Patterned
amorphous CaCos

ACC mesh from the CaCOj solution, oriented nucleation at the imprinted nucleation site and the amorphous-to-

crytstalline transition of the ACC film on the engineered 3D templates; (b) SEM of a sample micropatterned single

calcite crystal fabricated as described in (a), inset: large area TEM diffraction
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