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Fig.1 Schematic of preparing superhydrophobic TC4 surface
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Fig.2 SEM images of TC4 surface morphology after different hydrothermal treatment time: (a) 4 h, (b) 8 h, (¢) 12 h, and (d) 16 h
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Fig.3 FTIR spectra of different TC4 samples
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Table 1 EDS results of elements C, O, N, and S on varied TC4
surfaces (w/%)

Sample C (¢} Al Ti v P Fe F
TC4 1.98 7.36 4.88 79.03 3.38
TC4-MAO 3.42 3698 2.08 41.05 1.88 9.71
TC4-HA 3.87 2432 242 62.38 2.65 1.30 0.90
TC4-F  6.18 24.66 1.60 46.79 1.93 1.00 1.47 12.18




12 H

FERRLEE: 2 R R G K BR B S T o5 B Pk

* 3751 -

Al Ko

-----------

;‘
n
§

Tt
) el
= E-
- I‘\)

]

T
2

......

............

)
n
¢
<
3
iv

CKol 2 QKol

AT 2 P B SD A SIS YR 7 AT 0SS B L TR T N A SO
I R R LT L AP PN T PN AL IS RIS AT VDM JEP T
T T SR DI SIS AR aw
T CSFTE AN AT LR TR, WEDA [ G AT e IR W AT SR O T DA W aA. U
£ DT T ST T U AP ST SIS EONER ST O W WS Y R IR A
O W S A S AR .Y AN

A A+ SR T A SRS T A A ST R YN LI P S ST YA A
PR I U S R S A R S R W 2 SR T T PO D ST S
s o e e e Ml e Ty, it o ey S
e e e e I N o el e p e 4 o
O PR LR P S SN S DAY Sl VK o TR et 5 A B LB K O\ PO M
e s e B e N e e e a
R N T AT TN T N A S LR P A L A A LD TR O A
I LA SRR RO G MR TS RO PO L Y 3 TS ST TN
AT A S A TR S X I F T SN W D S BV L TR Y L T
— e W e T S TS D e
T I S AT AT S WS A e B P X SO VR ]
I AL B RO PR LI T LR Ty RN U I OP LRI A Y
TP TR PR ST SR AT TR BT O SO XN Pk Ou PR i, FT 0N ATV
S T S ST ORI TR, L RN IO PR P e VAT I YA
IR PRSI IR AR U POV EET ASIIN B 3T L WY DU ekl AN,
TR T SO TR S N W, e B S T W R TR T 2 S A MR T
e e o o e s e X e o T e S P
PRI A - PYOOOSCI TR B M 00 S T I C  W aN WEIRLWTIW - 2
YR PP T T ST, RTINS P T WY O SO WS TL RA Pit .
U oae T

R o Y N <P Ti V1

e e g N e e e e e
T O R | UM NS SRR [ P T e e S Y DY
AR TR G SR T W LT, AR T e A TN Y S TP NS TTA TR SR TR B B
D] TP N+ RN Pl P WU SO AP T ST O T RN e T T ORI RSN A R 5
A A R N Y W S oYY SRR T s B TN 27 T s T Y B AT e T S S
I TR P R SO TR PYTT I TRIVADO I LOTY GRS (O ) R R T AR T U R ST TR AL S
DI TR (A T A SRS SRR XA TRIR SR 7 LS D 1 L I A AN IN LRSI I e
N A O T R T WP VEY [ A L s B e
o e e s e
R ST R D WIS AR P IR~ SEON S X R AR AT R 9T WAL IPET TN Y
TR SR R A S TR T S TR N AR, LD N LT E e ST R UL R T I AT B e
e e e I e e ey
Y MY Y S T DA TR TR T LT T RN (7]
DI S S WA DRI L VOO RTINS T R CARNT | T Bl TR T SRR o e T S AT
o e s e e e I e e e ]
S R S W LA P T A S R R T P S 8 ST el
e e e e B R e s B
A O P R O CNAD b VRSRL PO I e S S BT TR R S AR PTG
N S D LA Y TP AT T T T AT e N e I S T S T e
TN OO S SR A W TS SR T A T - T T e TN TR R L ST e L S R TP
PEENRAP T BRSNS S TOCW OSSN T TIPELNR 7™ >0 T Al T O AN IRV L TN e P b7 M O WA L A
R B S AN [ S SR WS S/ X R T

N PO W S~ PV IR TEE ATE RS L A S TN T A R e AR TN e T B J LUV W TR
ST S S SN 2D S L AR N TEEDCS S T -l T |

AT L R SN VR VLI DT SNT D,

e e e e e

[ e

—s——
25pm

......

Kl 4 FALAL B JSIY) TC4-F ST IC % 40 A0 &

Fig.4 Surface element distribution of the surface of TC4-F after fluorination (EDS)
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Fig.6 SEM images of platelet adhesion on different TC4 samples: (a) TC4, (b) TC4-MAO, (c) TC4-HA, and (d) TC4-F
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Preparation and Properties of Superhydrophobic Titanium Alloy
with Hierarchical Structure

Ren Yongzhu'?, Ye Wei?, Liu Aihui’, Zhang Lincai’, Dong Guangzhuang?, Bo Wei?, Ling Xiang'
(1. Nanjing Tech University, Nanjing 211800, China)

(2. Jiangsu Provincial Key Lab for Interventional Medical Devices, Huaiyin Institute of Technology, Huaian 223003, China)

Abstract: A hydrophobic Ti6Al4V (TC4) titanium alloy with multilevel roughness surface was fabricated with micro-arc oxidation and
hydrothermal reaction, combined with fluorination treatment. Fourier transform infrared spectroscopy, energy dispersive spectroscopy, and
field emission scanning electron microscopy (FESEM) were used to characterize the surface structures and compositions of the materials.
Water contact angle measurement was used to measure the surface wetting property of the modified TC4 as well. Therefore, the
construction of a superhydrophobic surface was successfully achieved by multilevel roughness structures and low surface energy treatment.
Furthermore, the platelets adhesion and hemolysis assay results show that the TC4 surface after modification has superior
hemocompatibility. Corrosion resistance tests before and after surface modification of the material indicate that the superhydrophobic
structures on the TC4 surface could effectively reduce the contacting space between the interface of materials and the corrosive fluid and
blood components, thereby weaken the interaction between material surface and the blood cells, such as platelets and red blood cells, and
meanwhile could greatly improve the corrosion resistance of TC4.

Key words: TC4; surface modification; superhydrophobic surface; hemocompatibility; corrosion resistance
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