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Drug Release Characteristic of Type 316L Stainless Steel with Self-Organized Nanopores
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Drug-releasing implants are attracting attention as a local drug delivery system (LDDS) with high drug efficiency and few side
effects because they can administer drugs locally and continuously. Since the surface structure of implants is important for drug-
releasing implants, many research reports have been made using metallic surfaces with nanostructures such as TiO, nanotubes as
the platform for LDDS. In present study, we investigated drug release characteristic of collagen coated Type 316L stainless steel
with self-organized nanopores formed by anodic polarization. Regardless of whether or not nanopore structure, the collagen coating
treatment increased the amount of drug loaded on samples. The samples with nanopore structure suppressed burst release and

increased the rate of slow release.
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2. RBRIE

2.1 @k

fitEAT 1L SUS316L A7 > L A4l (Cr: 17.35, Ni:12.18, Mo:
2.07, Mn: 1.20, Si: 0.63, P: 0.030, C: 0.011, S:0.001, Fe: bal.
(mass%)) & L7zo BUEMITEZ AV CTEZE ¢15.5 mm, &
S 1 mm O MBCREE A2 FER L. RE % SiC MKW
T #2000 £ TRAME L72e 20H%. TEMY, ¥/ —
Vo BiA & KON E WS L. S TRREE L
720 BARERILICIZ A& 2 0HR & § 5 ZEBELAFE LV E
PV, BERVATIZIZ2.00 MNaCIO, 2 & T F L > 7)) a—
WERAVZ, ENOHIMELEY 0V 2 5FTEDEE (20,
40 V) F TR 0.1 V/s TIfFI L. BRELICENERIZ
300 P EBMABE T o720 ZOH. TNV, T8/ —
o WA T RIS OBE RS L, L7z, Aetok
THRE 3 13 B8 T g e A B - B SR (FE-SEM; JSM-6500;
JEOL) B X U7 [ 71 B EE (AFM; SPM9500; Shimadzu)
HWTHIZE L7,

22 35— VA
REREC3mgm O I RIS —FrRE (as—7r>
5471 EBERE (T aEIL), PSC-1-100-20,
nippi) # 02 mliE F L. 37C D4 — 7 VN TH R S 472,
HEtR, 25— YEREO 012 pHT.A D) ¥ REE A
HAEK (PBS ) 2 BUEHRENIC 12mliE T L., 37C D
F— T YNTHEESE72, B, #EFER LIk 72
BN PBS #BRETHLOIHA & YK THE L, 2
5 — 4 VAR, FE-SEM % W CIBREBIZ 2175 70

2.3 FEHBEA

ETNVERE LTY VIMEHE T )V 7 X ¥ (Bovine Serum
Albumin : BSA) % FI\272, 2 mg/ml O BSA &1 % 7 %3 12
EE, BB 2 AR ISR E L BSA I ICIRE S ¥/,
ZTOH, AETEREE TV -7 —NICB L THEZEF &
Lo I BBREEL 728, wo K ) ERAEICRE L. itk
% BSABRWAMOLWMYH L 371COF — 7 VA THEES &7
%, SRR L728% 7 BSA 2 & o720 RRLO
HHPE A% 3 [4T 5 720

2.4 FEFBH R

SEHE AR O KR VIR R 21T - 720 3R
2247 )V 7L — POKEICEE L. 1.5 ml/well ® PBS
B COERMME 2 BT Lo, IR 37C.
W 52% ISk -7z — VA ¥ F 2 x— ¥ — (CN-25C,

#10% H45 Q02147 H)

Mitsubishi Electric Engineering) W 12 3\ TAT >, 32 H .
BT 7E OIRE [ B F CA L 2 0 L7z 2B MIEmICHR
WL 7= & =D PBS Il & #7212 2 72
PBS & I & L7z 3£ 5] & 1d BCA Protein Assay Kit
(Thermo Scientific) % F V> T, 562 nm |2 B 1} 2 WOGEE %
Microplate Reader (SH-9000, Corona Electric) (2 CTHl7E LK
720 F 720 FHIBUH HERAL T # 12 Sirius Red (Polysciences)
ZHVT, PBSIE~D T — 7 ViEHEOMEE T 720
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3.1 bR

Pt A LALER S X o THUBHR I AT 5 S 72 i o &
MB35 729, FE-SEM 8% %1757z, Fig. 11 IR” 3 X9
12, BERmILEE 20V B L0740 VOWFhOBESLED
PR ER LR B\ C b BURE NS AI I BLY) L 72/
A= VDR SN2 F/ F— VORT R EERL
20 VEBHI T 25.6 = 1.8 nm. BfE(L 40 v 308HI T 188.8
£262 nm TdH > 720 BGHBERILALIRIZ V722 Vit 3k
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HIBIZEEH] L7z F / R — VSRR S ize FHH S OMED
e & ). FER L 72T/ R — )V OFE S X REEL 20 v 30K
T 1.7 nm 2, B ERAL 40 V SR CUL 184 nm F2 & &
Zionn',

3T = v ERE LB % O B s R AL 40 V IR o KT
SEM %% Fig. 2 1R T 25— YIRRIZFHET# T
L TBY., 377 VITHEB SRR CIEFHEZ

(a)

(b)

Fig.1 SEM images of the self-organized nanopores formed on Type

316L stainless steel anodized at (a) 20 V and (b) 40 V.
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(a)

(b)

Fig.2 SEM images of the self-organized nanopores formed on Type
316L stainless steel anodized at 40 V (a) without reconstruction
of collagen and (b) with reconstruction of collagen.
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35— VAT OF I X B EERIHUR BB~ OB
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Fig.3 Release behavior of BSA from as polished with or without
collagen for (a) 32 days and (b) 24 hours.
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Fig. 4 Release behavior of BSA from each sample for 32 days.
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Fig.5 Ratio of burst release and slow release in 32-day drug release.
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