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Abstract: Hydroges containing carbon nanotubes (CNTS) were fluorinated with hydrophobic functional groups to con-
trol the drug releasing rate. Vitamin D, a fat-soluble materia, was used as the model drug to investigate the drug deliver
rate. The hydrogel containing CNTswas fluorinated well due to the CNTs, and fluorinated hydrogels had 1.6 times greater
reactivity than those of the hydrogels lacking CNTs. The fluorination of hydrogels containing vitamin D; substantially
increased the effect of drug releasing efficiency. Additionaly, the increased fluorine contents of hydrogels containing
CNTs had affected on controlling the initial drug releasing rate. The drug releasing efficiency was remarkably increased
by more fluorination due to the resctivity of vitamin Ds; with fluorinated hydrogel surface.
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sttt Z2v)d &= -2 (polyvinyl acohol, PVA, 98-99%,
M.W. 30000-50000, Aldrich, USA) 8] 32 o}= &2 (acrylic
acid, AAc, 99%, Aldrich, USA)S- slo|=2Alo] A2 9)s}
o] ARGE AT oA DA AF7EA| == ethylene glycol
dimethacrylate(EGDMA, 98%, Aldrich, USA)Z #4811,
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microscope(UHR-FESEM, Hitachi, S-5500)2 SaliA] 415}
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UKYE B8} Foll AlRe] Bhas, Ak, 2 B4 2487] 25
o] WstE #Zalr] 9late] ARESFATE HEE ultraviolet/
vishle(UV/Vis) spectrophotometer(Optizen 2120 UV, Mecasys)
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Figure 1. Proposed mechanism of drug release of the prepared flu-
orinated hydrogel containing CNTs.
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Figure 2. SEM morphology of a hydrogel based on PVA/PAAC (3);
SEM morphology of hydrogels containing CNTs (b); UHR-FESEM
morphology of CNTSs (c).
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Figure 3. TGA of hydrogels containing various ratios of CNTSs.
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8l CNTe/} A7He stel=240] TS v E47ke]
FHESre® AFsiglon], ATRFTIRS &3 A2l slol=
24| 2+87] ¥skE T4 sATHFigure 4).

1S shfslel 245
a)

Zan, 413949 A63, 20154

0|4}
C-H C=0 CC-F, CF,
< | |
o |C(0.5HG-0.1F
(3]
£ |co.5Hc-0.05F ! ﬁ
€
2 |c(0.5HG-0.01F
©
 |c(0.5HG VWY

4000 3500 3000 2500 2000 1500 1000 500
Wave number (cm™)

Figure 4. ATR-FTIR of the fluorinated hydrogel containing CNTSs.
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Figure 5. XPS data of the fluorinated hydrogel containing CNTs.
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Table 1. Elemental Surface Analysis of the Samples

B BT Jyle slolegaAe] B o) 929

Elemental content (at. %)

Samples s oL = OIC (%) FIC (%)
C(0.5)HG 56.07 43.93 - 78.35 -
C(0.5)HG-0.01F 57.24 35.96 6.8 62.82 11.88
C(0.5)HG-0.05F 51.32 24.57 24.11 47.88 46.98
C(0.5HG-0.1F 27.91 12.56 59.53 45.00 213.29
AEon | o= zHz} 2845, 531.5, 681.9 eVollA =] Al B27tAr) wssle] 72 vkgo] B A YoluiA
tH(Figure 5). 317] wiite] stol=2A4 FHo|A C-F 2% Aol v
E431E sloj=24 o] zhzko] 4 H|8-S Taole 1 golgt Aoz IRFHJTEY o]gf gt EALE7]= slo| =2
of Jepfiitt E4x2)3HA] ¥2 C(OHHGE 7|TEZ= A FH CH, CO ¥ C=0 z&7] 257} E47k29 yb

ARE-8EAL, C(O5)HGO! THdFsE B4k Fieks A2
o wje} dojzl AlE+= C(0.5)HG-0.01F, C(0.5HG-0.05F %
C(05)HG-0.1F= YERNSItE ZF 200 dojxl Bagda
o] ke 77t 6.80, 24.11, 59.53%= YER = AL elst
Act.

CNT7} 371 sho|E2d g 2a7ta= A2 49
(C(05)HG-0.01F), CNTs7}F 3 71=A] 942 slol=24 S &
AA2) e 739-(HG-0.01FR} el 2
ato] 48} whgAdo] 169 SV A1S SRlsksitt

1 25t A CNTS7} o}ow:gxﬂ FHRR
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Figure 6. C1s spectra of C(0.5)HG (a); C(0.5)HG-0.01F (b); C(0.5)HG-0.05F (c); C(0.5)HG-0.1F (d).
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Table 2. Cls Peak Positions and Peak Assignments of the Fluorinated Hydrogel containing CNTs

c . Binding energy Concentration (%) of each sample
omponent Assignment
(eV) C(0.5)HG C(0.5)HG-001F C(0.5)HG-0.05F C(0.5)HG-0.1F

c() C-C(sp) 284.8 -
C() C-C(sp?) 287.02 42,50 31.60 5.70 8.00
C@3) Cc-O 287.9 21.04 31.59 1341 9.52
C(4) Semi-covalent C—F 289.2 9.43 6.36 10.82
C(5) C=0 290.65 28.59 19.59 27.74 7.10
C(6) CF 292.3 7.79 23.70 46.24
c() CF, 293.65 15.08 2.77
C(8) C-F; 295.4 8.00 15.55

Aol == o] FAw At ONTot A7hEA) e 3 <

olEzAL Bavks HEQ} 0.1bae] ATEACIN 2627% < 804 (q), meee=i=Ei=i—i=a=s

semi-covalent C-F A%} 10.00% C-F A%L 7HHE Ao 8 o i .

2 AR 99, ONTe'h 718 sol=male Bavles s | J T

Frel 01 bare] 2|27 e $25(10.82%)2] semi- T 40l ¥/ -

covdent C-F 233} =2 §(46.24%)°) C-F 2¢S 714 8 o

A B 7 BRI olRe CNTs 2% 594 C-C(e) 3 20] B e e

o 259 A8/} Stel=RAle] BAE CO A5 & o | ¥ oo

&719} lswaled Eavtes} e AL 7HAA =7 wjE 5 o : B - ()]
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Yol Foll W} e Ba HEQF AN HEAs) g Time (min)

o] douA =H, olo wa}, C(0.5)HG-0.05F A 2.77% 2.5

CF8} 1555% C-F; 43S 7HAA He A< 9189t 7 _
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2 Ag71e) Eate FEUESEe] -] ol E A 2731 | % |

o 9 2 % % |

o2 AU E 1.0 % % %

CNTo} 2715 Slo|==e| B4 E FSWE = 3 g g g
. ofEETE TR 99 CNTs 2 10 ppm =2 o5l | % g
HJERR D, oFEo] H7hE lol=RAe Ealo] BREe ool % % g

o, o]& Figure 7 YERNSITE CNTse &4 E40o)7]9,
2844 B2 vE] Dot =& AARISAIS 7AA Edt
T3 CNTsE 71413 77t o} slo|=24lo)| 3}e7A|
W opEHlELw o] a8 Hel=d n)$- 5850 dct.

w2k CNTs7F H71HE A &2 HGE CNTs7F 714
C(0.1)HG, C(05)HG, C(0.9HGS} H|wate] oFEHtZ&w 7}
ZAEE ofEeo] e Ao Yt v HGe] oF
EUE 588 HTHOE 7513%S Ve vk, 3]
CNTSE gt C(O9HGS] s 282 60429714 7+
A= ATH(Figure 7()). ©1°l W2l CNTs7} slo| =24 B
o] A7k A 238 FEWE a80] A AAaEHe
Zlo] ERI= AT

#, solErde F2 ¥R Folol /3ol 34
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Figure 7. Drug release behavior (&); swelling (b) of hydrogels
containing CNTs.
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(Figure 7(b)), stol==Ale]l 7k CNTs?] ghgo] 713l
e} BEEo] o] FEEEEE e Aol =kl
AT}, Figure 89 CNTs7F H71E|A] &8 slo|=g2Ald)] &
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