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PREPARATION OF GRAFTED STARCH NANOFIBER
MEMBRANES AND THEIR DRUG SUSTAINED-RELEASE
PROPERTY

ABSTRACT

As an excellent carrier, starch has the advantages of being non-toxic,
harmless, and inexpensive. There are various methods for preparing
nanoscale starch carriers, but the starch carriers have the disadvantages of
large diameter and wide distribution range. In addition, the current starch
carriers have poor sustained and controlled release effects due to their

high hydrophilicity.

Hydroxyethyl methacrylate (HEMA) has hydrophobic ester groups
and is commonly used to synthesize medical polymer materials. To
improve the development of starch in the pharmaceutical field, this article
first used HEMA as a grafting monomer and conducted its graft
copolymerization with high amylose starch (HACS) using the Fe?*-H,0,
redox system to prepare HACS grafted polyhydroxyethyl methacrylate
(HACS-g-PHEMA) with different grafted rates (Ry). Furthermore, the
nanofiber drug-loaded membranes with aspirin (AS) were prepared, and
the  structural characterization and performance testing of
HACS-g-PHEMA and its drug-loaded membranes were carried out. The
research found that compared to the HACS drug-loaded membrane, the
average fiber diameter of HACS-g-PHEMA drug-loaded membranes
decreased, and the water vapor permeability and swelling rate also

decreased. When Ry was 6.56%, the porosity of the drug-loaded
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membrane reached the highest value and was within the ideal range.
Research on the drug release behavior of drug-loaded membranes had
found that due to the concentration gradient difference between the fiber
membrane and the release medium, both HACS and HACS-g-PHEMA
drug-loaded membranes exhibited burst release phenomena, which
belonged to Fick diffusion. However, the burst release phenomenon was
alleviated with the increase of Ry Therefore, the drug release
performance of HACS-g-PHEMA obtained through grafting treatment
was better than that of HACS.

Secondly, to further reduce the occurrence of the sudden release of
HACS-g-PHEMA drug-loaded membranes during drug release,
improving the application of starch as a drug carrier, and endowing it
with  antibacterial  properties,  3-chloro-2-hydroxypropyltrimethyl-
ammonium chloride was further used as an etherification agent to etherify
HACS-g-PHEMA  with Ry=6.56%, for preparing quaternized
HACS-g-PHEMA (QHACS-g-PHEMA) samples with different degrees
of substitution (DSy). The QHACS-g-PHEMA drug-loaded membranes
with different DS, were prepared and compared with HACS-g-PHEMA
(Rg=6.56%) to explore the effects of different DS, on the drug
sustained-release, antibacterial and other properties. The experimental
results showed that with the introduction of cationic substituents, the
average fiber diameter gradually decreased, while porosity, swelling rate,
and water vapor permeability increased; The sudden release phenomenon
of QHACS-g-PHEMA drug-loaded membranes had been alleviated, and
the drug AS can be sustainably released for 72 hours, all of which
belonged to Fick diffusion behavior. In addition, etherification treatment
could endow the QHACS-g-PHEMA drug-loaded membranes with

cationic properties and excellent antibacterial effects. The antibacterial
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rates against Escherichia coli and Staphylococcus aureus are both above
90%. Based on the above results, using QHACS-g-PHEMA (Ry=6.56%,

DSh=0.030) as a drug carrier was recommended.

Then, to further explore whether different drug loading rates had an
impact on the performance of nanofiber membranes, a series of nanofiber
membranes with different drug loading rates were prepared by blending
QHACS-g-PHEMA (Ry=6.56%, DS,=0.030) selected in Chapter 3 with
different mass ratios (0%, 5%, 10%, 15%, 20%) of AS to prepare
nanofiber drug-loaded membranes with drug loading rates of 3.56%,
7.19%, 9.26%, and 15.23%, respectively. The influence of drug loading
rates on the structure and properties of drug-loaded membranes was
estimated. The results indicated that QHACS-g-PHEMA had better drug
sustained-release effects at low drug loading rates of 3.56% and 7.19%,
and its antibacterial effect was not significantly affected. As the drug
loading rate increased, the fiber diameter decreased and then increased.
Swelling performance, porosity, and water vapor permeability showed a
trend of first increasing and then decreasing. When the drug loading rate
was 7.19% (AS mass fraction was 10%), the comprehensive performance

of the drug-loaded membrane was the best.

Finally, to verify the feasibility of QHACS-g-PHEMA as a substitute
for PVA, QHACS-g-PHEMA (R4=6.56%, DS;=0.030) was blended with
polyvinyl alcohol (PVA) in the ratios of 100/0, 80/20, 60/40, 40/60, 20/80,
and the preparation of nanofiber drug-loaded membranes was conducted
under an AS mass fraction of 10%. The influence of different blending
ratios on the structure and properties of drug-loaded membranes was
assessed. The research found that as the blending ratio increased, the fiber
diameter of the drug-loaded membrane decreased, and bead-like

structures appeared, resulting in reduced swelling performance and
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increased porosity and water vapor permeability. The addition of PVA
accelerated the cumulative release rate of AS. When the blending ratios
were 100/0, 80/20, and 60/40, there was no sudden release phenomenon
during the first 2 hours of drug release and the cumulative release rate
was close; When the blending ratio was 100/0, the drug release time
could reach 72 hours, which could achieve long-term drug release.
Considering all factors, QHACS-g-PHEMA could provide a good
alternative to PVA.

WU Yujie (Materials and Chemical Engineering)

Supervised by LI Wei

KEYWORDS: grafted starch; nanofibers; aspirin; drug sustained-release;
polyvinyl alcohol
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2B RIS T Ve E AR TR A R TR A 52, B T UE R b AR MR
SEN A FE AR 7 T B A B 2L, A, A RIE R B M R R b &
P S B (AT AE B BE A8 3 e B 1) B FH P RE SR A BRI B e 27 Dk, AR
R IRATTHE H A B AL 2 R A VR SR S IRE R B B IR 5 R R 1) R, R Ak
FIE .
1.2.2 EMFREPLMRIER

Hul, et E8EBA—E AR &R TI0R™, . 45,
PCL. PVA %5, ST i YT L YR EF YR 4 X MEBERT 7. Cao S5 NP5 T
TR TS ES YT LN TR AN G L MR R 2 IR &, 45 SRR SChE
VEM A SCRE S B UG SCREVE R K SRR R B SRR FE IR, 5 L T R R
BEAR, 350 B2 220 AR T ) P 0 B0 /D o« L BEVE A A SCREVE R 1) 71 R/
DI TR Ve M 1) T 250 B A T 7 2 B DR P RN SR T 7 0 9%, AT R I
TP B4R . Kong 28 ARSI DL DMSOK VAT 4% 1 4ive i eF 4k, Fik
T T ARSI R R AR R R AT 2 . PV RS NI % T R SRR
TER AR AR 4RI, AR & E R A e R T RE R, 2F
Y EAT Y 183-222nm Z[A], APRLLE B AE 30.73-16.78% 2 7], Martins %5 A
BESU ) FoRiE M AR S e (30/70) SR HI 4 7 2 2 MRS, W] LUR 4T
Mz HEIHR TREA . TS ABILIZIK, SEIREEHIRTER (OSA) FI%E
LIFHEE (PVA) NEJRHI AR YR, 259K W], 24 OSA 5 PVA i & KT
6:4 I, IR IIPUOKRA U5, 8. ToBkA.

Hil, ek mgiguok a4t iin — e i, (Al TiEm A& g,
i) £ A i R FERTWIPE A, BR A T VR B A R R o E AT PR & B
SINZIER (L R G AR A, D3R Uk IR RE AR R FH i B DTk
OKTAY %5 \BSTHI 5 2.4~ 1 KR BT (PE-co-MA) [ Bs b7, AEyEks et k&
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FEAG SR, FE LI & T Ve R L IR S M AR 2 4, PE-co-MA-TERY 4K 41 4 A
AR E I LE R AR AL ST K FL Sun 28 A BOILLEk A g 4 i 9 JERE, o) 453
R R PG IEAUR LRI, 2R 4R 54l PAN ZR4EF 3 BEAR L. 7k B PR
FEV A S8 i A0 R B 0 T SRBE M SR, 3 R K A % T AR 40 R S [ (R
Fro JEI B ARG RS T VS EROR SR IR B LK AT

i BT O, SRR B LG 22 T T T /b, 2 B Ve 5 A A R LR 5
BEAT R LT L2 OB T, VM e R T I T L2 22 7 T B TR D . Rt
A5 W BER SR AT W B AR PR3, R T B LG 22 07 TR K
1.3 MR GNKALEIFIEAADE A A
1.3.1 ZEARRIEIE

UTAER, 2R AU A 1R BT 29 s L B 1 ORIt Je 5 ok, (L2
— L G 2 WIAE N A P R DR TSOME DAAS B, R v ) L 24K FE S B Y h B
AR SUE A ZNETT BOR I ] 00, T S @ 254 (1 22 A VE RIS 350k, Wi A1)
XY ELE . B SRS WHR N T o« BRI RSB AN S544) T 2 24
PR3 HOR BE RO [E . S 0= 7 TARE: PVAL RAR (PLA). RO AR
(PCL) [ 2 FhEk 2 FhUA B s ML IR A EAR . RAKR TR Jeh . £
BESE . SRR THALL, SRR TR EYAHENEAR. R Tt
BRBEK MR, SARMP= Y — e H R b, AR HLE . AWK 1550
R4 T LLUB I VA AR . LB E @ DR UK BRI, i m @ W B PR R
SENAEAKEAR IR . ARSI 25 I0REI B i 249 (1 R J0dE 22 2519,

VEN 5 A2 E AR RAREL, AR R & FIORHAR AL SE RN
PRI, Joid iU SR BERIE F o TR A BRAR IR 25 DR IO A AR, kR 32
FINATRIEFNER, SOV TR 2 —
1.3.2 M EAMEAENARIVRK

VEMT T N TR SR AU, R REAY. REAYtERe. BRI
JBCRIAE FAYO, (HSlye Ay 47 4 — LI E RE 22 . XK BB, MELUIN TS, N A2 %)
BRI W, Y7425 T BT R AT 4 AT HC BRI SR ASER, DASR e b AT 4R 1
WU FE RO RaE 1, BB BER AT M BRI AE I A e = R, SR e idE i
w7 2 S AR AT, DIRILH R 1t Rel,
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TREAZ S NP2 TR RIILAR (AS) /T KiEH (ST) IPVA B A9k
fi. Z5HRB, AS. ST Ml PVA =& Z ARt KA SIEH, AR ET 4
Yz b, Z9WIRIGEREIN 1R) T Y A AS R LT Y rh AN A S A T kA
Rl 23 PVA il ST LUK RIS 25 R OE % . £ 85 NPIL =SUABENZE
TR, SR H SORH LIRS i B VR 9 KORL T, UL 708 24 ) P MR 14
F R EIA D] 45.624.5%. Tang &8 AR50 KB E 29 SR (AM) Rk
Thith FH TR ey B R A KT b . IMNEYIABER G, PVA FIER LIRA
WA, T ULA RO B e K IR R L B et . IR S 2R 7T, T B
WA E. BEMMLG, MM FIERE, W AM BB, MIX LR 5T
R UUR I, JEREREARRS, ATCIRFEAFE R R, 5 RN — LG im0 74
BRI 8O AR BRATZE BRI INA e 70 T MR A — 52 1 el /%, 1
A R RIS

BEXX LG R, A S NI DL s R B VA M E A AR, U T
FLBLEINAZERIE 46 H U Ve 4 K KL (DASNP) , DASNP #AEE g 1. i
KN ATEVEAR, XA ERAIER . SRS ANVIGl& TR FEET . ik
VEN NI K AT BN, VR R IR R TE R R Y 6%, AENE 31T
it 58 S OE- S Ea B T RN 2 S A EARZINE = e vt o] i SR Y NGUIDE S §
VEN S NIRRT BRI N SRR, DL BRIR B N 51 K, T4l R A
BRBENACHET, WA BER - (NIRIR-IRIR Tl LY, 45543 ek
R CMRTR-TMRIR T WD 3 Mkt ] =] DT AR 1) 22 B R R4

gi ERTIR, KT UER KL YL N 25 AR (AT SRR LA, DR 4
& BRI, AL S B AT AR I SRR - B A VAL B, I
BIRTHE R AR L AN E N B AR A I BOR , 30 F T 25 2 R a8 AR i) AR 1R v
Fr it Ah, IFRFCIH PVA BB, A28 PVA IIEH &, Jab A7 il
LA PVA SR EE IS 5% o
14 RERAREXRETENRZAE
141 fAREX

AR LY e LR T AR s FLRR e, (3 T 2590 SRR 2R, v A TR )
LR M2, (23 29 PITE NAA FRIR AT o V&R A K £ 248 T SHE e b AR DA 251
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BRI X LR TR FLBR AR @ S, R YR B AR B A bk, T
WERNZREER G THl & B4R, b IHSKk s, SRR
I 2> AT AG R R RETBO &, SR BR ) 17 L S bR R A o

BEXT BRI, AR PR & B AT R AR, SRS R AR R DI fE
MEEREm MR, FELL AS A28, RS HRII2HAR, Hl4& HAA BRIk
VERIBZG IR, WIS — e R B TE R PSR K SR A, A AR 2RO R
AERAE R I 2= B B W B A o R, F TR A X P A 22 A P, X 324
JRZGYERE . PURASFPEREIVRC I THE AT 29 R B 3, SR 25
ERE. PURERCRSEMERE IR R B IE X PVA TEAE N 2P il F v 2
B RA RUFIA] B A o SR FULE B2 BT R 1 24 B A e bt B Y v B AR PR Ve
B, SETHERTE 2GRS . BUBH S5y T I R R ORI E R 2 A PVA
M &, BRACREAS, 3 PVA KM A FH 0 P85 135 Gy il jUS5 7 1, 4 B
142 REARAR

ARSI AR U RE 25 PR S5 0 v LA TRV S SR A, i L b AT el S
R -BRAG AR AL B, )46 H S ) 1) e ELRE S MRV A b, E— DR L g 22
AR 2 H o ELRE AR PRV R K AT 3 24 5, BRI AR M AL PR T R SR e M oK
AR VERE, B = ELRE AR M VE M AE 2R JT TR PVA 1] B AR
FEPF AR AU TS

(1) mEE AR EE P ENRRA CfE (HACS-g-PHEMA) L g
IR LT YERR 2B ) 25 S VERERIT T DAsi EEEIE R (HACS) NJEidtkl, HiJE
WIRERFE B (HEMAD SRR, ST, A AR 2 (R
) HACS-g-PHEMA F£/#; L HACS-g-PHEMA/AS NJERL, #il 6 — 251 #i24
fit, FELL HACS Y KEf 4R Za st th, St BT MR KA RENNR, /AT
X AR TERT HACS KA 42 2 M e RS M Re i se . (R I% 2R 61
REAR T B 47 i) HACS-g-PHEMA ity Fi

(2) ZRMEALFE) HACS-g-PHEMA i & L EReR 7t IR Li G
PEREAH X 5 47 1) HACS-g-PHEMA [, HEATZRERBR AL AR TR, )% Bk A0 AR 1 7
FE (DSn) AS[FEIfZ4em# HACS-g-PHEMA (QHACS-g-PHEMA), Fi| ] # H.4);

9
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22 R %A F 1 QHACS-g-PHEMA 4K £F 43k 25, UL HACS-g-PHEMA 4}
KEFYE R NRT L, 0o L AT G5 A RAE S M REIIAR, F 70/ 5] DSh %t 25 22 %5
I G D O I I i il 2l O i S A B A N el 7
QHACS-g-PHEMA #2525 AR, IR T AL BT RUR

(3) AS #2454} QHACS-g-PHEMA/AS K 21 41 BE [ 52 B 7T LA (2)
W7t iiE H ) QHACS-g-PHEMA AR KL % AS H &, & — RIIAH
AS 2 ) QHACS-g-PHEMA/AS PR AER L I, 1 10 32 300 LA g ke
DU S5 RE IR R R o

(4) QHACS-g-PHEMA % PVA BERBCRIIWIFT: 8 (3) flik i Ekzy
K, PLPVA M (2) ki) QHACS-g-PHEMA 1ENJEA R, #H+ PVA Xf
QHACS-g-PHEMA IR IR bE T AR 8 24 Ak e 2 15 10 T e S VR L T 3024 I A 12
fE, SRR AR PVA I R, DAREIRSUAS . Iz PVA KR B2 A8 F R BR 455
RIAF 5
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5 28 HACS-g-PHEMA K HAKRETHEI AR
A & 514 BT 5T

21 5|8

VEME RN — R RIRBT o T AR, TR PR L4y, A i LE R A A &
FLBREE, BEMSH RO IEHIZI MR BRI . [N, HAEYREAE. WA
MR A ] ST P AR A A R AE AR R S SRR T S R AT . (RTER N £ 5
IR T T R Rk, REIRA g R E . e K
ful BT, T SRS A R, W AR YRS RE AR, TE YRR AR T 2 51 A
SRR RRETIL, ANTTTAN BE ELEE R AR B2 AN U . 7EVE N 70 T8 BN B — 38
RGBSR, WG Ten 58 GYSCREMR A08, A 8T 5 ek 41
BB, DA e AR K T AR e MR 2 R P s, R BRI LS R

AT T I BRAR 25 R /I UMK (AS), 4 T+HIuiL L HER, ik
B2 O AT R, o0 F 450 LI 2-1. AS N A EERIREUBCIRSS S B A, Tk,
B ATERIA . TETIRI AP AR, EWNE SR 18 KR SUK R L .
AS HA BRI, T TR AE ST S O . 0o &, AR
TE R H BAT B A 2 T3 225 e e 4 1L,

HEMA EBA—@E ek, GBS ROtk REIRER KL
YERESAE K R VA IRTEIR, 8 — i FEIE L SR AR 24 W R JBUSF 9 G M 88 T Il L
B, AF DL HACS NEMEL, HEMA NGBk, Fe?*-Ho02 5l Rk R, #H4T
PR AR ONL, A A R (Rg) 1 HACS-g-PHEMA ¥t , FEEH S
THE L SINHA ThREME L PHEMA #8588, SR)G, RIS 2 Ak
HACS-g-PHEMA. DMSO. AS #%— & LL Il s 1195 229, il 2% B — R 511
HACS-g-PHEMA YKL 4k 25, HH UL HACS K 4F sk 25 %) LUre, 34T
PEREMINA S RAE S H, #RFT PHEMA HEBSCHEE ST HACS 222 FEAEMERE
FRISENR, RS TR 1 A 2 DAk 1 4 F A R AR A SRR

11
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Q) OH

0
K 2-1 AS HfL2EgE g =0

Fig. 2-1 Chemical structure of aspirin
2.2 SLIGERSY
2.2.1 SLIMEISEE
(1) JFRHS )
HACS, &7/K%F )9 11.7%, FilgHEAMRA RA R,

A E T AE 0 T A R LR 2-1s
# 2-1 sl
Tab. 2-1 Chemical reagents

RSl iy G
TR LB orfrat F R R AT IR 22 7]
A orfrat R T AR AT PR 22 7]
HEMA IrHrat bR IR AR A PR A 7]
Tt BRIV Bk IrHrat R RFE R AL A PR 7
30%id AL Z K orfrat RIFAEYRHEA R A
TETR IR orfrat EF R TEMRAACREEBAR AT PR 22 7]
DMSO paxiiEdy bR IR AR AR A PR 2 7]
AS paxiiEdy it oy AR A IR 7]

12
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(2) SEEAE:

A F A T B SRR IR 2-2.
* 2-2 AN AR
Tab. 2-2 Experimental instrnments

DEELR S D& 2ithes PR
L) JDF05 B R AR A
By RS LT R S-4800 H A% H LA
i B AR M 2T A1 43 Ot iS20 S [& Thermo Scientific /A &
X G ERAT A BrukerD8Advance T8 Bruker /A 7]
KBS A A OSA-60 % [E LAUDA-Scientific 24 ]
EVALIWNG S )i A 752N RS BR A 7

2.2.2 HACS-g-PHEMA Ry %
2.2.2.1 RN JFE PR

K FH Fe?*-H20, S Mk 5 ik R, 5L 45 ik HEMA 5 HACS Jiiki 1y
H IR AR LR B, )% HACS-g-PHEMA FE i, 78 HACS 4> T4 I
N PHEMA #4385 . b7 FE B 2-2 Fow

CH,OH
0 CH;0
OH |l
w0 Owv + m H,C=C—C—0—CH,—CH,—OH
OH
CH;
I
CH30+c113—(|:—|:n
2+
Fe™'-H,0, OHO C—0—CH,—CH,—O0OH
H" 30°C w0 O (I)I

OH

2-2 HACS-g-PHEMA Ff: i A B 1) e o 77 FE 2K
Fig. 2-2 Reaction equation for the preparation of HACS-g-PHEMA sample

2.2.2.2 il & 1%

FREX 1209 (T-E) ff1 HACS, 8T ZBE-Z8 18K A rh, FERGR BN 30wt%
FIVERFL, BL 0.05Smol/L ff] HCI 5 pH & 3-4 J&, B ek ALl Es 200 DB+
P KV I 30°CJE , S 0.5h LAAIE 45 A8, AR SR T, HEMA

13
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CFHEILE 2-3). 30mL ¥#KREN 0.5wt% 1B R W k4w~ 28mL K JEN 1wt%
13 S A K R R B SR 20 e # AL, FEAE 30-40min A SE R, T4 40U S 5he
RNEER G, RN 6wt%H NaCOs M pH £ 6-7, K 4 FE-Z818/K IR
BV, EEMIERRZ UG, F A5SCHREPHT . e, R4S, 53
HACS-g-PHEMA F£ /i .

2.2.3 HACS-g-PHEMA ZlK A4 2R A0 HI &

¥ HACS-g-PHEMA 5 DMSO Pt il e i BN 18% AW, 1F 70°C 444 T
PP 30min 5, AN HACS-g-PHEMA Jii & 10%(1) AS, Fk#tHE 1h, #5 B
WG, KoL 23 B ad, REHESLSHCH 20kV. #
WBE Sy 15cm. HEREERE N ImU/nh. FREGIRE N 60°C. 6h, HE T, kM3
HACS-g-PHEMA # . 5346, SRR 714 7 BRI HACS 22
2.2.4 HACS-g-PHEMA BYZRAE
2.2.4.1 FEA R E

FREL 19T ) i1 HACS-g-PHEMA, #7# 3 250mL FIHEZ M A, I\ 100mL
ZNK, I LREIEK, R Dk Dy 0.025mol/L ) NaOH &K 2 7L
Sk, FR &I 20mL KA 0.1mol/L ) NaOH ¥& W, HEHEIE
Wi 1h J5, WHEV AR, W0 3 WMMEK, FH HCI ARHEE N € FLIR BTG R, I
I HACS i —#H 2 525 . 4% FHIA XI5 Ry:

n=Cx(V,-V,)x10° (2-1
m, =Mxn (2-2)
R, =— 1 (2-3)

m, —m,

X C AR e HCIARHEATRIMIEE, mol/L; Vi A HACS W€ HCI brifEia i
FI#AFR, mL; Vo i HACS-g-PHEMA JH#E HCI #51EIE R A F, mL; n iy HEMA
ZERI B TTINEE IR, mol; M A HEMA 45K BT AN 20 T B mo NHTSATE
WIFEE, g; miy HEMA SZBERI R &, g.
2.2.4.2 RN (FTIRD WA

T W PHEMA SCBEC D N B HACS B b, XTHiK. HACS A

14
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HACS-g-PHEMA 5, KA 5EABIRA T 7 6] &R e, (EH 2%
Thermo Scientific 22 ] 1520 8 BLH- 22 H LT AR G T AT FTIR 70 #r. Dtk
ST I ETE B 2 1000-4000em
2.2.4.3 HfHE T RME (SEM) A

Xf HACS il HACS-g-PHEMA FF i SR 4 5, 7E S-4800 247 & i B4
R E3ET SEM 43T, B8 3R15 1 SEM B SR S48 SR G TE R A i 3R
WRTE ST 5
2.2.5 HACS-g-PHEMA 2SR 4E £, 20 BR BY FAE 5 14 58N
2.2.5.1 SEM ik

X HACS # 2 . HACS-g-PHEMA # 2 Jlmi 4 J5 i3t 47 SEM RAE, ilid SEM
B R A e TR R S I 22 et
2.2.5.2 FTIR ik

s FH A L AR R LT A1 53 O TR B2 IR K AS BURLEEAT FTIR 2347, 8L
Ji A 500-3500cm™.,
2.2.5.3 X BIEATH (XRD) Mk

K H # [5 Bruker D8 Advance X Hf £k fif 4F AU Xt AS. HACS DL X
HACS-g-PHEMA #0245 9K 21 Yk HRFEAT W 5 25 és AE A0 A 2H O3 EAT 20 #r e 23 AT
K FAEE, 7€ 30mA T, & HEBE DY 40k, HiTEHEDy 10280
2.2.5.4 FLBRZRNA

KRR (oK ) BHEETEAT LR 0T, e B FLBR A . Eoex K
/N 3em>Bem HEZG R TRRE (Wo), SAJEIRIEEEER 20mL LM EMH,
Y, FRE 1N RLSE A SRS, BRI DL 2 B R T 2 R I
M, SCRIEHIRE (W, DUBEIERMECRERIRK, JFEE 3. B FIHE
FEIFLIREE (%),
W, —W,

pV

A p ATKCEERIHE, glem’: V ARBERET, cm?,
2.2.5.5 JEIE N

FZK#El A (WCAD W O 3245 IR HEAT /K 3k A M5 S 4 58 B2 HEE T

FLERE = x100% (2-4)
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SRR o 24 I R U JBS T BERS B T 8 i b, R TR S b, TR
B, AEFANTIE S AT B, SRS ST R K (L0 3l IR 1R
1% WCA fH..
2.2.5.6 WK REI

VI R PR 2 2% SR, A AT 35T (2cm>@em), HFE 25°C . 65%
IS R E —E RS, FREICAE mos FEETBN B £ 5T & 40 51 PBS 22
i, 7E STCIRE FIARIMAVIRES . B, #EEIE 30s J5, ERE IR E,
14E muo WKL T 5 A AT HE

vioikeze ="M 1000 (2-5)

mO

2.2.5.7 KFFTEL R

BTN 10mL 1] PBS S o A i B 20 55 T 45 4 D B AR A S
T B BRSO b B 528 TR 2 8 25 Ja IR A % T, FRE AR m.
[FIIT LA 10mLPBS 22 M i T TSN s o Ll o AR B B T TR
ITCHEFET, DAORFFAH BRI T 2 1t o B R — BN TA)) 5 BN e B T &
1CME mne AKERBILER (%) B4 TIAREITIHHE:

kA% = 24 1000 (2-6)

A KAZERKIRE (m-ma) SHFHE R, S AR DA, cm?.
2.2.5.8 ZygRERE A

(1) #l4 PBS L i: ¥ 71.64g 1 NaHPOs42H,O A1 46.81g I
NaH2PO4 2H20 ¥ fi# T 800mL z£ 187K, Hf NaOH 75 pH 2| 7.4, M2 1L 5,
TRONVKFE AT V2 JARAF o

(2) AS FRfEIIZE M e . FREL— & &1 AS, TR TiE =1 PBS ik,
Bc il B B 43 )08 Smg/L. 10mg/L. 25mg/L. 50mg/L. 100mg/L IbxHEVE R,
i FH AN G BE T e MK A KRG e, FRAE S RO GFEFITA REfY 296nm i3
Khb, MKFTRCARHE R RO GRS,y HIONROGEE, x flh AS EHORFEVE I,
Zeth H AS AR dE 2R LA T R

(3) M RNEREIMI: FELZ) 100mg (#2451 B T 100mL () PBS Z2f
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B, JFET 3TCHRMT, BTSRRI, &R 1hy 2h. 3h. 6h..A],
FRE 6mL B, BRI 6mL Hrit PBS L2, A8 48 A 6 e B It e e
296nm ARG SE, ARAFRHERIZ T RE R, THEH AS HIKIE, #E— DR R
R Wee R T HIA TR AS B R TR

fziﬁ%%ﬁ@:\%xlom (2-7)

0

A W AR B S 2RI, Wo NEF4EREH AS 15 & .
2.3 BR511L
2.3.1 HACS-g-PHEMA 1L 454 55 7

K 2-3 &£75 7 HACS #1 HACS-g-PHEMA 7E 1000-4000cm™ 755 &l 4 ) FTIR )¢
i, 5 HACS( | 2-2a)ZLAM it 4 L, HACS-g-PHEMA Y itk (& 2-2b)H 1203cm™?
Kb (FTRIE IS HEMA BOTERE R C-O ARRAEMR IR ;s 17250m ™ Ab B HRAAIE 14
NBEFRIELA PP RHAE R i, BT Ry BAIG, S8 T HIBEA . 14, 7 HACS
Al HACS-g-PHEMA it #h 254 3374cm™ &b BLAOHSAE IS, o FEBAR R AR
el , H HACS-g-PHEMA Stk FLde {5 [ v T HACS Dl b i, X JH K]
T HEMA Z5H e R BRI TE . DL RS RAER] T HACS-g-PHEMA FF i (1) 1
Dyl % o

(a)

\ 1725\ |
N/ 3370

(b)

— 3373

4000 3500 3000 2500 2000 1500 1000
e (em™)
& 2-3 HACS(a) 5 HACS-g-PHEMA(b)H] FTIR [
Fig. 2-3 FTIR spectra of HACS(a) and HACS-g-PHEMA(b)
2.3.2 HACS-g-PHEMA B9 Ry Z5 R 94

EHCR ARSI RR B SR R B OR 2 —P, W, e m
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R 77~ B0 B 0E M 5= I b 1) 58 6 W SCBE 5 Ve b ik 5T 1) 1) ot B 49 L DL,
HACS-g-PHEMA £ 5 ) Ry 45 SR UN1K 2-3 fion. BEE R Rt HEMA Bk
JMANEM Og $Em %] 40g, RgfE 0-6.56% 2 [BJ#4 0. XNEEREKW, 18 LEE-KA
Fir, KH Fe?*-H,02 ALt JF Ak 2% HEMA (0-40g) 5 HACS (1209) K44
FRA RN, AT LARGEN G il Ry Ja A 0-6.56%] HACS-g-PHEMA H£ i

10

i\‘?{ L )
:3_8 .
X /
o)
0 [ ]
1 1 1 1 1
0 10 20 30 40
FLiA R i (g)

& 2-4 HACS-g-PHEMA ()34 %
Fig. 2-4 Grafting ratios of HACS-g-PHEMA prepared.

2.3.3 HACS-g-PHEMA R 50 55 th

AT A, 38 I A A A AT DA SO v K AL ¥ R L 250, i SEM
R A A R A AR . R, 45 2% HACS 5 HACS-g-PHEMA ki 4T 1 SEM
AT, AR WL 2-5. W LLE H, HACS Bikiff#k i (B 2-5a) 5 HACS-g-PHEMA
MR (& 2-5b) A& FEZER., HACS Pk RmOtiE, EZUWREIR.
HACS-g-PHEMA 0K ) 3 5 (R REBURDIR, (HER A w] WA . fEAHBF L,
Pebe SR B 30°C, AT LE K TP OB ALIR BE DT PRI Ve 4 £E A 5 A7
TRIFRURLEAS . BRI, $EBRG N 2R A TE HACS BURL R I 17 25 e 4 I,
FEEM BRLR A AR
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$4800 5.0kV 7.9mm x2.00k SE(M) S N 7208 .00 e -
& 2-5 HACS(a)#1 HACS-g-PHEMA (b) ik () SEM [&]
Fig. 2-5 SEM images of HACS(a) and HACS-g-PHEMA(b) granules

2.3.4 HACS-g-PHEMA E[Z5fE R MR #h

KH 3/~ Ry (3.6%. 5.04%71 6.56%) ] HACS-g-PHEMA F¥ i T fill % 1) 3%
Al 408 H-1. H-2. H-3, X HACS #2548 H-0.

Xf H-0. H-1. H-2. H-3 #4177 SEM 7041, 192 7 B4/ SEM S 5t M 44
KAgEBERSMAEG, 5K 2-6(a-d) . @A K, HACS M
HACS-g-PHEMA FE 3R 5 AS BN REFINAUK AR 2R . 1ehh, IR
2-3 YKL YA K/NAT LA Y, HACS-g-PHEMA 23K 21 4k 38 24 i 1) T 2 4K
Y EAET HACS 25/ (H-0, 467+105nm). HACS-g-PHEMA F£ 811 Ry
539 3.6%- 5.04%7F1 6.56%, XRAZGME H-1. H-2. H-3 P31 4k B AR 53
A 246490nm. 192486nm. 162489nm, KB HACS-g-PHEMA %24 5 11T 2 gl oK
Y EARSHER I Ry AHOC,  ELBE Ry (380w iZ 808/ -
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i 2-6 HACS(H-0, a) 5 HACS-g-PHEMA #Zji(H-1, b; H-2, ¢; H-3, d) ) SEM LA A B
2rYEE AR I A K
Fig. 2-6 SEM images of HACS(H-0, a) and HACS-g-PHEMA drug-load nanofiber
membranes(H-1, b; H-2, c¢; H-3, d) and their corresponding fiber diameter distribution maps
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% 2-3 HACS-g-PHEMA % 24 i (1) £F 4k .42 K1
Tab. 2-3 Fiber diameters of HACS-g-PHEMA drug-loaded nanofiber membranes

FE il 5 K EAZ(nm) /N EAE(nm) P EAZ(nm) PRt ZE (nm)
H-0 677 200 467 105
H-1 596 83 246 90
H-2 460 39 192 86
H-3 545 40 162 89

2.3.5 HACS-g-PHEMA HZ5E (L Z M 04

K 2-7 4 AS(a). HACS #24 /i (b) A1 HACS-g-PHEMA #24(c) ) FTIR ¢
WP, AS JeiE 2k 1752cm™. 1690cm ™. 1605cm ™. 2500-3500cmt &b 43 A
BRI, PRI, IR, SRILMRRIEM ST, R 2GR fZE (by © o, g
PRIE DR HETR S I 20 7E 1720em ™ ik AT, 7E 3300em™ 7 A5 TR i o A IR i U
J&F O-H M 4i#:3), HACS-g-PHEMA # 24 IAH LT HACS K ZiE, O-H HHiE
WM\ 3311cm™ 3] 3284cm™ FIGEFE ) . A IR MR, KRR
TERSr SR AN 537 A U, SRR T8 T = W B, AR T Aa RS R,
JFR 4 R (R AT e ) 8 T IR 25 A 081, K3 2R AS (¥ FTIR it i 2 ik
ATEEAL, AT BRI IR A LT, S BE R RE L S AS Z RN R AE
BB B

(a) |

1752
\ \
1690 — 1605

N Ve
© 7 1122 ) n
3311 Moy

3500 3()'00 25|00 2060 15100 1(;00 500
P A (em™)
2-7 AS(a). HACS # 2/ (b) A1 HACS-g-PHEMA %% 24 i () i1 FTIR
Fig. 2-7 FTIR spectra of AS(a), HACS(b) and HACS-g-PHEMA(c) drug-loaded nanofiber
membranes
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2.3.6 HACS-g-PHEMA #Z5f& XRD &R 94

XU EATHAGR F T W FORDRESS St 15 5L 1) P AN 15 4% < 1] 2-8 9 ASVHACS
1 HACS-g-PHEMA 445K 21 24 25, 24 i ) XRD I3 . i 18] 2-8(a) AT 41, AS 1F 13=234°
V05 B PR [ R B R0 1 R B, IE R AS SR S SRS I 2EY, X5 DU T
TR AS (R S AT 4 — 30 41, i 2-8(b) AT UL, HACS-g-PHEMA
AR LT HEER LRI 25 I 5 E ZEHH AR T HACS R 4F4E3Z5 1, K8 PHEMA
SCHERIGINTT DA AR ) 25 5 o SCRE 1 51 N m] A GE k8 10 P HES I, +
PRL i as R, 34 St AR 3 T BRI

(a) (b) —— HACS
A\ —— HACS-g-PHEMA

585 (a.u.)
95 FF (a.u.)

"
\
L\
W Ao
ay R N
A e,
TV s,
Vi
J o ] Mt i
s

1 1 1 1 1 1 1 1 1 1 1 L 1 1 1 1
15 20 25 30 35 40 45 50 55 60 1015 20 25 30 35 40 45 50 55 60
RIS fTa )

K 2-8 AS(a). HACS #l HACS-g-PHEMA 4K £ 4 2 24l (b) i) XRD %
Fig. 2-8 XRD patterns of AS(a), HACS and HACS-g-PHEMA(b) drug-loaded nanofiber
membranes

2.3.7 HACS-g-PHEMA H 4 EFLIRRER 9 4f

AR FLIR A2 1 1 BORIE S Br B b — AN S i 24, BRAE 0 8L
FHLBE R EE RIAE 60-90%2 18], DASR (0 1 50 4 135 RSB I P,
HACS.HACS-g-PHEMA % 24 Jl5 (1 FL B 22 1 ] 2-9 Fros o AT WL, HACS %% 24 i (H-0)
FLBRZN 111.9%, AEHETEE{EZ 4h. HACS 24 LI 8 B AR VS A1,
Al e T A4 EAR A A S FTig ) . HACS-g-PHEMA #Z i (H-1, H-2,
H-3) HIFLERZE 2514 52.1%. 58.1%. 63.0%, [ Re I IZWH K. BEE
R 38N, ~PILF4E EARRAR, MELLRMAEROR, FLBRR .
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Fig. 2-9 Porosies of drug-loaded nanofiber membranes
2.3.8 HACS-g-PHEMA #HZA & IB M & R 04

193 TV B SR EORL 75 B3 TR IR SORN B3 A7 68 182, X BRI L —
fFsEkPE. B 2-10. K 2-11 S HACS 1 HACS-g-PHEMA #2451 WCA K.
ATCURIL, 4 FhER G WCA /T 905 705l 28.2 36.82 40.12 4155
Bt Rq 13K, HACS-g-PHEMA # 2 5 (1) WCA I8 BTtk . —J7 1, PHEMA
SCEET S BUKIORESE, BEE R IS, FRHEEH B, — @R B3 T %k
MK MAh, BEE Ry MG, AEES TR, WEERmBSm, fLE=R
SEOK, WM T A YRR S KR B R T, FLBRER S B K MR SEFEIEF, AT RE

7& 53 HACS-g-PHEMA # 24 IR A i 8] 1Y) WCA Z FEAN KR HE R A .
@ 9 by 9 (c) 9 d ¥

P 2-10 HACS(H-0, a) 5 HACS-g-PHEMA # % i (H-1, b; H-2, ¢; H-3, d)i] WCA
Fig. 2-10 WCA of HACS (H-0, a) and HACS-g-PHEMA (H-1, b; H-2, ¢; H-3, d) drug-loaded
nanofiber membranes
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50

H-0 H-1 H-2
it
K 2-11 #ZHER) WCA 4523
Fig. 2-11 WCA results of drug-loaded nanofiber membranes

2.3.9 HACS-g-PHEMA # Z5 &R Bt RELE R 47

VA K A T8 0K £ AR I AE K ARV 70 R RS K 4 T REZ K BB 5%, ke (55
TR A 5 DA R 9 R S 2 s i i RHE IR PR RERST. HACS. HACS-g-PHEMA
WAL RE N 2-12 Fiom. HACS # 26 (H-0) HIHIKRA 770.4%,
B Rg 3G, HACS-g-PHEMA #HZjE (H-1 % H-3) FIEIKEFZI I 746.2% &
3| 583.9%, BAMIAMMERERUA K. LG I G2 fr 4o PR SE 117
ESI, W 5KDFRRE TR, [EE Ry (MM, HAA— KR
PHEMA SCHESCH S0,  ANTRTRS N T S i i sk v, 3 7 AR RS I s 7K 1
VMK PR BB T 1%

1000

800

600

K3 (%)

400

200

H-0 H-1 H-2
P i
2-12 A ERIE K RE
Fig. 2-12 Swell abilities of drug-loaded nanofiber membranes
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2.3.10 HACS-g-PHEMA A fRKZE S IB T RER 57

IKFETBEL R (WVTR) RGO — 2 BRI AT, S
(] Py i A AR KR, B R T KA R AR . T, N
FZRTE 24h EIHI KB 240-1800g/m? (37°C). & 2-13 & HACS # 24
HACS-g-PHEMA #Z ) WVTR 4558, BRI %0, 76 37°CF, JFHBIN (%
1) B WVTR & 9668.3g/m%day, HACS #Zj[E ) WVTR N 2384.7g/m?/day:;
HACS-g-PHEMA #: Zj i< ] WVTR BE & Ry I 34 I ix #7 38 K, 43 9N
1065.3g/m%day. 1239.1g/m%day LA &% 1298.41g/m?/day. 43 H7 & K 7] g & i1 T hE &
Ro I3, #RAMEP g BRI, FLRER R, HAEROKEIKEE TR,
NS TR AT e W K i T 3 AL IR R B B R B, AT WVTR BB Ry R34 i
HATEEE . HACS #2551 WVTR B 5T HACS-g-PHEMA 2524 JI5 i) J5 K] ]
sz, HACS #2551 FLBR 2 B i i/ T HACS-g-PHEMA 2 24 [ FIT i B«

12000

11000

T

2 10000 |
T
E
09000 |
b2 B B
*{-3\1 o =
2
= 2000 F

1000 |- T

0 1
H-0 H-1 H-2 H-3 =]

i
Kl 2-13 A EHIKAR L R
Fig. 2-13 WVTR of drug-loaded nanofiber membranes

2.3.11 HACS-g-PHEMA 25 R 2N E R M BE A R 4R

PREC—E &I AS, W ART BTECHILF &G = PBS 2, e ek 5 43 )
79 5mg/L. 10mg/L. 25mg/L. 50mg/L. 100mg/L HIFRAEIER, 18 FH &40k
FEVHE N A KRGS, AR RO G 296nm IR AL I A S s ok VR )
WROGRE, SRIGUAMRGEE N y Bl AS IRy x FfEEL, el lobritt 2, 19
AR E 2-14 FioR. BERIL, AS IR EEE 5-100mg/L 2 [alif, HAL &S
IRIE R RIFIZIE R R, 1521 FRiE 27772y A=0.00335¢+0.07502, AHK F %L

25



S MNP 2 I e S AT

R?=0.99223.

i
Ho02sF
=

0.20 | A=0.00335¢+0.07502

R?=0.99223
0.15 |
0.10 |
| |
1 1 1 1 1
0 20 40 60 80 100

R (mg/L)
K 2-14 AS HIBRIHETE R 26
Fig. 2-14 Standard solution curve of the AS

H 2 AS RRSNBESUAT A 2-15 FiR. 76 2h I 4 Fha 2 s 0 Sk B
JBGE 2R 535N 56.4%+ 56.2%. 38.9%. 32.5%. F/\FR (2551 g2t i)
RN, FrH 0.5-2h RIPRB R R A 3] 30% & 5 S ke il ) 2 75
A JERE I F BTN FR AR o« IR 22 1] h 7 7T DA 2R 2 IEEAE W AR B BUS AEAE SERE
MR, AAHEAE G AR RGBT &

REMM BN AW S WA BAE R eE T ZITE 9K A4 1
AT UL 2R R ghah, BUERTFCUEN, RTEA . FLBRRAFLAEXT 2
WA AT 4 e 9 5 A AR K P i (85861 . by i 1 7 i 1k i DX 45 SR 7T k0, HACS
T2 B 7 K BE RS T B T HACS-g-PHEMA E 25 IR KA K 1 RE, A B T 7K 4333k
NEF Y, IR B8 22 [ 25401870, ah, XRD 45 543 #175 i HACS-g-PHEMA
AL /N T HACS 320, X th& fem 2R i) o — N E BN &
X R TR A B A X G 5 43— T AR A o 1 2 X S I TTE SR &
R S AS DX, AAHHES 1 7 FHE SN A TR 2 & L2881, L, HACS #24
JEAE 0-6h Y5 P4 1) R R BGE R 3 F HACS-g-PHEMA # i
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Fig. 2-15 The release curves of AS in the drug-loaded nanofiber membranes

3 4
5 1) (h)

3 4
N [l (h)

K 2-16 HUARR A il 2L
Fig. 2-16 The mathematical fitting curves

X4 25 B (PURE TR 2843 04T T F 9. — 4. Higuchi. Ritger-Peppas %225
RILE (B 2-16a-d), HAH R RE(ROFY HARE(n) W3R 2-4. f 4} Ritger-Peppas
B 25 MR LA EAT 20 M, 24 n<0.45 I, 2503408 Fick 3 BV L HEAT R ik
69, n<0.45 i, EBIIHIEIEL LN Fick e, RILVIGM BZGYIREOR B T4
AT B T 4T 4E 3R T () 25 ) Ui 7O, ] BN 33 B 25 R TS (1) BIR 3l ) 6 BSR4 4 i
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ERETBA N I 22 18] (AR E R JEE 72
®2-4 WXRE (RH AP HRE (0

Tab. 2-4 Correlation coefficients (R?) and diffusion exponent (n)

RZ

> H-0 H-1 H-2 H-3
e
F2% 0.5980 0.6091 0.9021 0.9819
—2 0.9870 0.9668 0.6306 0.7448
Higuchi 0.9408 0.9696 0.9814 0.9796
Ritger-Peppas 0.9521 0.9827 0.9888 0.9908
n 0.07 0.07 0.15 0.21

2.4 KRB
AEEIE X HACS #fr i tb %, Hl& 7T EEAHE Ry 1

HACS-g-PHEMA # &, X H AT 7 RAE 81, FERIHFR g 28Ry T
HACS. HACS-g-PHEMA AK 4882505, PP T PHEMA SCHER) 51 A% 824
FEVERE IR . JEF DL RSB0 g RS AT, T A H DU R 48

(D FELEE-KN B, AEH Fe?*-H02 AALIE A &, LL HACS Akt
HEMA 32kt ik, H &N 209, 30g. 40g, 4 T Ry 435N 3.6%. 5.04%.
6.56%1] HACS-g-PHEMA F£ /i ; i@id FTIR 2 #1iESE T HACS-g-PHEMA (IR
#il#%; SEM K5~ HACS-g-PHEMA JURL 2 11 KRS JE 45 ] L5245

(2) 1l HACS. AN[A] Rg ) HACS-g-PHEMA 4351l 5 AS ¥ 4T DMSO 1,
FI 5 B 25 22 BRI 4% T BG4 25 . SEM RAL T3 1 HACS #
AT YT Y E AR N 4674105nm, HACS-g-PHEMA #24 iR4F 457 B B A2 0 5N
246290nm. 192386nm. 162489nm, 4P EARREE Ry MG DT ZETIE /)
FTIR 4538278, HACS-g-PHEMA #ZjEAHIL T HACS #Z0/I, O-H FriEUE M
331lcm™* #3) %) 3284cm™, HEH S AS [ FTIR Juilkih Zdbir L, KINE
DM AR MU I RRIE e, ULIARESL S AS ZIRH RAEF & FTIR,
XRD FAEHT /R R 5 AS Ol I 7E£F 4k Py 3

(3) HACS-g-PHEMA #Zj i (H-3) FLER R =N 62.4%, BfiE Rg B3 N,
HACS-g-PHEMA #2711 746.2% K %% 583.9%; WVTR iZ#i i,
KAE N 1298.4g/m?/day, {HAIET HACS #RZG RGN o X 2k 26 R T84T M I
WEFCRI, 4 FhaZIEAAE RBEILR, 7E 2h I 4 P24 5 00 SR v R o 4 4
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519 56.4%- 56.2% 38.9%. 32.5%, (B Ry MK, RBEIGA FEM, I
HZ5%yal #4280 6h; A Ritger-peppas A A A, KIL 4 PPk 2 8 Bk
M n<0.45, BT Fick 8T N, RYIAE AT Ry k— R E LR
i AS HIRETBUH R .

29



S MNP 2 I e S AT

2% 3EF QHACS-g-PHEMA ZK T4t 75 %
HIHIE S REM R

31 5|8

802 AR, W HACS AT R BRI 70, B9 R Th 13 5
HACS-g-PHEMA ZKLF4ER 2, A 2% A8 T HACS B2 R m BEoR K k. 22
fift T 2RO A, H B T 2GR I TR, P T 2GR o A, Hl T
B SEAMELR EERIREGI, 5 2R AR M B e TIem 44,
SEAEVIARBOEEER, FAAERBENR . REAKHXT HACS-g-PHEMA #4712
IR AN, RAR S e R R S 2 AR I S AR

MPETETRATH & AIG R TCAATE, K gi st AT, EMINAER,
T 2 2 NATTIR A v 1 AR P 0 i SR, R b o) LA B0 T 1 R PR R R 22 06 R
B, B2 BHFRADL, 2 Rg N 6.56%H, HACS-g-PHEMA 25K £ 4 4% 26 B 1)
e VEREAIR AT . it, ik 5 iR HACS-g-PHEMA 45K ET 4k 4k 25 i b
e, AR PR MRS, AR|EARMEAG TLL 3-&-2 BHE = F AL
(CHPTAC) ME¥fk7, XF HACS-g-PHEMA (Rg=6.56%) £ 5hitiTit—E =
B PH AL AR VE AL EE, 2% H 244k ) HACS-g-PHEMA (QHACS-g-PHEMA)
FESL, (] SEM. X HIZRAEREIY (EDS) HART-BOA HBHTRAE S0, FHAIH
B L 95 22 B R % — R F 1 QHACS-g-PHEMA 4 K £ 4k %% 25 5, DL
HACS-g-PHEMA (Rg=6.56%) #KLF4EZL LGyt b, 1JEAT 324 IR R AE R
BRI, FFLUH L& (B 4 BR1E (S.aureus) FIKMATEE (E.coil) fENSLE
BERE, IR A B B TR AL AL FE X HACS-g-PHEMA Z5 488 . i %%
PEREHIREI .
3.2 SKIRERSY
3.2.1 LWHMRBENEE
(L RS R

ARSI EENERFINE 2 % 2.2.1, HARFNE 3-1.
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# 3-1 Ak

Tab. 3-1 Chemical reagents

T2 B AR
BiERH (NaSO4) srrat AR R R A PR
HAHS (CaO) 98% g R A AR A BR A
CHPTAC 65Wt% 7K 1A TR WA MK AE AR B A IR A 7
BilR4 (CuSO4) srrat R TR AL AR R A
BRIRH (K2SO4) srrat KRBT R AL A0 A PR A
IR (H2S04) srrat I 24 8 AL 2 R0 A PR A
iy ST At KRBT R AL 10 A PR A
T5L PR Iy - R R 1 srrat PR CRMD ABRA A

(2) SKERALAR

AT F LRI S N 2 & 2.2.1, HARSLRAES LR 3-2,
* 3-2 WAL R
Tab. 3-2 Experimental apparatus

BE E S X E G
T KDN-08 T R A AR A PR A 7]
4 HBERN KDW-1000 TR AR A PR A
ERERER AN THZ-103B FigEREAA A IR A

3.2.2 QHACS-g-PHEMA By

FREX 120g (FE) ) HACS-g-PHEMA (Rg=6.56%) 7> % &4 NazSO4
KT, FRIREEA 30Wt% e F., LA 3wt%lr) NaOH ¥ i i ie 7l pH
9 10-11, JFHEZ 40°C, MIAEEEEE/R CHPTAC 5 NaOH [FVRAW (1min P
5E). 10min J&, A 30mL & 1.89 1 CaO /K&, 4k%: M 8h J&, F 2mol/L
(¥ HCI ARV T pH R 6-7, I8, BRIREURIG, & 45 CHUME I pL T FF 48,
733 QHACS-g-PHEMA Fit o N TR 3-1 .
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CH,
|
CHZO—I-CHg—Ll"—ITH CH;
i ) I
w0 Ow H OH CH;
OH
CH,
CHQOO-[-CIIZ—Cl_‘—]Tu
OH O —CH,—ClH,—
OH C—0—CH,—CH,—OH

CH;

I

()cnz—?n —CH,—N'—CH;CI
I

w0 Ow y)

OH CH;
P 3-1 QHACS-g-PHEMA # it & B [ B 7 FE 3K
Fig. 3-1 Reaction equation for the preparation of QHACS-g-PHEMA sample

3.2.3 QHACS-g-PHEMA ZK T4 25 FERIH &

QHACS-g-PHEMA 24K 2] 4E 2 24 JE (1) 1 46 2 W2 2 & 2.2.3,
3.2.4 QHACS-g-PHEMA HYZRAE
3.2.4.1 BRI E

VER BRI KA 0 B0 R R R BRI s, RO DA, A
UYL E BT 0753251 5E QHACS-g-PHEMA H 2542 [ 85 1 B JE R BUAR
JE (DSh)

EREMIE : ;L HACS-g-PHEMA 5 QHACS-g-PHEMA F£ i %% 1g( T-5),
S NREERE SH220 FHMFRN IRHARE F, &N 0.2g i CuSOs F1 0.6g 1
K2SOs, FESE¥IZIE /3 AN 20mL ) HoSOs, HEATHEAR, FRATN EETEE IR
JG, SRR 2h, FRETRAEE S 100mL AEE, KER 2L EL %
H, RS B S P SmL A ARE T, IRy 40wt%l) NaOH
T RAE AR K9840 & BN AT Z8M, I BN ER VA B OB U =<, 5 min )5,
TERRER VAN 3 IR YR - L LT IR A48 R, ARG FE A HCI bRt K ia i
AT E , FE WSO NSk 30 2 SRR 218, VR iR i 4 05

HREH AR H:

_ VvV -V,)xCx0.014 «100%

(5)Xm (3-1)
100
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L W AR F RIS AE, %: Vo NilE 7 HRIHFER HCL AR, mL; V
SN ERE S IHEFER HCIARR, mLs m ARES &, g; C A HCI bRt )
WZ, mol/L.

A (3-2) #E4T DSy 5

162(N —No)

= (3-2)
14x100-a(N - No)

{H: NN QHACS-g-PHEMA KFE &% &, %; No & HACS-g-PHEMA iFF
I &, Y%s 14 F1 162 43 )& SR AR X iR 5 5 AN K T /K 1 267 1 B I 1 A G
TR a NG NBUREERIAEX 737 &
3.2.4.2 SEM 3R,

HARRIES WEE 2 Frp 2.2.4.3,
3.2.4.3 JuER ALK

EAR s RS B, RH X H&aeiki (EDS) #HifEx QHACS-g-PHEMA
BT SRR AT, DA B R 4%
3.2.5 QHACS-g-PHEMA ZK A4 H A BRI FRAE S M REMIR
3.2.5.1 SEM iR,

HARAES IS 2 % 2.25.1.
3.2.5.2 FLERZR MR

HARAIES IS 2 % 2.25.4.
3.2.5.3 JEiR M

HARAES IS 2 % 2.255.
3.2.5.4 WEMKPEREIIR

HAABIES I 2 & 2.2.5.6.
3.2.5.5 /K7&E L M

HAREAES WA 2 % 2.2.5.7,
3.2.5.6 SR EREN A

HARBIES I 2 & 2.2.5.8.
3.2.5.7 P A

(1) HMEEEFR: FHEF IR — S BN, AR SmL BERFRR
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(Broth) FIBEEEE h, WIEAEHA /- HSS), BB EHIRIBIR b 37T CIRYG B
7 (120r/min>. B E;FR 18-24h 5, B0 s4iE, JFH 5mL 1) PBS &R bE
VB - B B HIOS AT 0.0mL 4R /PBS B35, I\ 23T 9% 4 Broth
MIBREE R, FEONIR G A b gk St ib s %, o —RANEE . K IR 25 =
RIG#H

(2) FUEETEREMNR: Kt MBI 2.5cm>2.50m K/ . B RE B 7E T T
AR G IR FRILETH, W0 25uL BUALE IR IF AN R B IF0: K A — AR E
dE R, MROREE RS RE R 7R o Al 5 Bmin J5, K R RERUEON SmL 1) PBS
VR, AR E 10s J5, SRR 100mmol/L ) PBS VR TIESERRE, 5]
TINEE AR PR IR .+ 37°CIHIRET 7R 5 9% 24h 5, SR HOIAT I 2
I EPIRE R 7 EAFRES FIRSCIOFEARE . FF 5 90 5 Z R H A AT

nre
No- N1

0
A NOWFER AR R, A No oV ORI VAL s
3.3 HR5R
3.3.1 QHACS-g-PHEMA T ELE R 5 Hh

NHiE QHACS-g-PHEMA HIE Il 4%, £ Bl EDS BOARM HBIRIIEAT 770K
SHr. B 3-2 NEHE XK PR SEM K & EDS TH4AH & . b EIAT A,
QHACS-g-PHEMA Fithi e R 2N C O ok, BBEHE N L5 Cltx, M
MIESE T QHACS-g-PHEMA F i 1 s Zh 1l 4% -

E R = >100% (3-3)
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50pm ! !

N Ka1,2 Cl Kol

50pm

50pm

K] 3-2 QHACS-g-PHEMA fiifi () SEM FI EDS T 434 &
Fig. 3-2 SEM and EDS mapping images of QHACS-g-PHEMA granules

3.3.2 QHACS-g-PHEMA EUfX BLER o4
CHPTAC H &%} QHACS-g-PHEMA Ff fi 1112244 [H &5 1 B R JE DS 151 4l
% 3-3 flin. il A, 24 CHPTAC HI& A 7g A1 149 I, 5 M ft) DSh BU(E 43714 0.023

A10.030, XKH] DSy #fE K/ CHPTAC flE 2 IEER &
# 3-3 CHPTAC H &% QHACS-g-PHEMA HUARE [ 5400
Tab. 3-3 Effect of the amount of CHPTAC on the degrees of substitution of QHACS-g-PHEMA

TER T HEMA/g CHPTACI/g DSh
HACS-g-PHEMA 40 0 0.000
40 7 0.023

QHACS-g-PHEMA
40 14 0.030

3.3.3 QHACS-g-PHEMA RS 2 4h

QHACS-g-PHEMA Fitkifr) SEM KWL 3-3. mTLAEH, QHACS-g-PHEMA
ERFERURDIR , (AR THA T WA AR5  TEASHE 5T, B AL BRI J BETRLEE A 40°C,
R TVEMLE AR T ML IR . AT ARIE HACS-g-PHEMA 72 BEAL 5 473 1 15 B 7

35



S Y N 2 T e A7

. KL, BRI RN 3k A A HACS-g-PHEMA Jioks 22 1 s 2 Fa it b, 1
}iﬁjﬁiﬁﬂlﬂH@ﬂ&&%ﬁﬁfﬁ%%@ﬁﬁ%wﬁ%ﬁ%ﬂEﬂcH@—ﬁ@%)ﬁo

oo flcorm B (7
| 3-3 QHACS-g-PHEMA ik ) SEM [
Fig. 3-3 SEM image of HACS-g-PHEMA granules

3.3.4 QHACS-g-PHEMA # ZhfE R LR 53 ¥

SXH 2 /> DSy (0.023 1 0.030) () QHACS-g-PHEMA H¥ [ it il £ (1) %% 24 JiE
gy aldr 48 QH-1. QH-2.

Az X QHACS-g-PHEMA YK A A2 25 34T T SEM 43 #7, 345 1 H SEM
B 5 9K AR 4 B AR o A B S 47 e AR AR 3R o0 i) DL 3-4 Rk 3-4. eI W] I,
2 I QHACS-g-PHEMA FE i JRE S5 AS U R UFHIGK A g2 24 i . tbah, M3
3-4 LFYEEALI/NAT LS, o B2 QH-1. QH-2 H-F- I 4F 4k B AR 5 53 Ky
222486nm. 184378nm, K] DSh HIHG N2 QHACS-g-PHEMA #24JE -1 1)
oK A4 B PR
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] 3-4 QHACS-g-PHEMA (QH-1, a; QH-2, b) #R 245 SEM KXt b7 i) £F 4k L4240 A5 1K
Fig. 3-4 SEM images of QHACS-g-PHEMA (QH-1, a; QH-2, b) drug-loaded nanofiber
membranes and their corresponding fiber diameter distribution maps

% 3-4 QHACS-g-PHEMA 44 K 214 25,24 [ (1) 7 4 B AR RN
Tab. 3-4 Fiber diameters of QHACS-g-PHEMA drug-loaded nanofiber membranes

e B K HEE(hm) f/NEAE(nm) I E A2 (nm) FrifE 2 (nm)
QH-1 556 61 222 86
QH-2 473 64 184 78

3.3.5 QHACS-g-PHEMA HZ5fEFLBRER LR 0 4h

QH-1. QH-2 MFLBEF MM 3-5 fiam. HET A, QH-1. QH-2 MIFLEX 5
74 67.5%F1 80.6%, =T HACS-g-PHEMA (H-3) KIFLERZ (63.0%), FHIZE
iz BH 25 AL BRAE B 2 I FLBR A A5 31 T 5, H. DSh (38 s 5 24 L ¥ £ L B %
S . QH-1 (DSh=0.023) [KF4 kA4 E %5 T QH-2 (DSh=0.030)
A fERE QH-2 FLIR AT QH-1 i — AN EZ A,
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Fig. 3-5 Porosies of drug-loaded nanofiber membranes
3.3.6 QHACS-g-PHEMA Z5 &8 M4 R 04
Kl 3-6a. b 737 QH-1. QH-2 H/KEEfl MR =K. QH-1. QH-2 i) WCA 7}
779 63.81 53.25 QH-2 ) WCA ik T QH-1, T MIEZESRA A P n, 7>
B R R AT E 2 T FLER AR SR /K PR RH 8 7 B g L [FVE . B DSh 35 i
LR R TR L REAT TR

] 3-6 QH-1(a)5 QH-2(b)i) WCA
Fig. 3-6 WCA of QH-1(a) and QH-2(b)

3.3.7 QHACS-g-PHEMA A BE ARk I RELER 4

3 3 AR R KT S B R AR R IR R K AT N, A E DSh 1
QHACS-g-PHEMA & 2 i i) ¥4 ik & 4n & 3-7 Prox . DSh WG In, {43
QHACS-g-PHEMA # Zj B A K 22 A QH-1 1 848.5% & T3 % QH-2 1)
865.0%, T H-3 WEHKZ. Z0#r I AT BE BT 1E AT A 2 dh ik A 2 (R B
HEFRAEH B EA KM, SEUEAMEHEKTS ™, Brll QHACS-g-PHEMA #Z)
R E & RAFIIWOKEE ST, AR TR FURAA,  RRR 3R 7 15 R 1
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Fig. 3-7 Swell abilities of drug-loaded nanofiber membranes

3.3.8 QHACS-g-PHEMA #HZHE/KZSIBIT R LR 51T
QHACS-g-PHEMA ] WVTR il 45 R W1l 3-8 HHE AT %0, JF MBS (5
F9) Al HACS-g-PHEMA # i (H-3) ) WVTR 435I~ 6511.99/m?/day Al
1022.3g/m?/day; QHACS-g-PHEMA #HZjfE (QH-1 1 QH-2) 1 WVTR 435l
1040.5g/m?/day 1 1109.5g/m?/day, =T H-3. QHACS-g-PHEMA #5251 £F 4
BHAZRNF H-3, MFLBRE R T Ia# . 2F4E H AR LU FLBR 2 5 WVTRI®, Birb)
QHACS-g-PHEMA #2515 1) WVTR AL T H-3 45— & B .

7000
6500 | I
=
)
=l
& 6000 F
£
e
#oF =
e
1 _
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e
%
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0 1 1
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Kl 3-8 HLEHIK R B R
Fig. 3-8 WVTR of drug-loaded nanofiber membranes

3.3.9 QHACS-g-PHEMA H R AMERER ¥
HACS-g-PHEMA # 2l (H-3). QHACS-g-PHEMA (QH-1. QH-2) #:i%4
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i AS AR 28 WL 3-9. 7 2h I, H-3. QH-1. QH-2 #ZGMEH BT REk
AT 32.5%- 21.1%. 16.4%, MR £k K A RT LARE i H-3 TEAJ IR B
ARBEIGR, QH-1. QH-2 7£ 48h N R ITREICH %535l y 65.2%7F1 62.4%, JfH.
QH-2 #ih, Z9WIREIREKIL 72h, IXFRUABEE DSh 3G K 2R TB0H 232 12 b
%, REILRERE AR, I HAE 0 St K MR L 259 1R
SINTRTRER IR R, QHACS-g-PHEMA B K& IE AT E 1, nfLEHr
R P 250 5 A R TR PR FEITTSY, TN 2459 AS RORETBGES 21 1 BELASHE
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Fig. 3-9 The release curves of AS in the drug-loaded nanofiber membranes
X 2 BRI R TR 28 3 34T T E 9 (B 3-102) — 2% (& 3-10b). Higuchi
(& 3-10c)+ Ritger-Peppas (& 3-10d) HUERA S, ARZFMA A R? fI
n W3 3-5. Hi4E Ritger-Peppas BB 25 MR LI EAT 404, TEZ 24 R T
LR 1A Ritger-Peppas SR, n<0.45 I, FBHGMIEL dH) Fick B4, Kt
VIGEM BEZ IR TR 22 9K B T4 A 50 7 2% B T 4R 4R R 1 (1 245 0Bk, [R] I 35 )
IR IR BN /72 B £F RS R o T R AR B2 22 T BT 5 RE 1
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Bl | N = | M-18.7802 T M=I8 71
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Bk L / B
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Kl 3-10 AR UL A i 22
Fig. 3-10 The mathematical fitting curves
35 HMHKRE (RO MY HARE (0
Tab. 2-5 Correlation coefficients (R?) and diffusion exponent (n)
R2
H H-3 QH-1 QH-2
E 0.9819 0.94511 0.90742
—% 0.7448 0.62438 0.88826
Higuchi 0.9796 0.97387 0.9841
Ritger-Peppas 0.9908 0.96921 0.9831
n 0.21 0.08 0.11

3.3.10 QHACS-g-PHEMA #HZHEInE M sELE R 0 #h

R BT B 1 R AR R TR G — B BV, PRI 1 R G
B R PR 22 A B B ANIE L e SEBRSR AT =R A0 0 SR R AR 0 T Ak et
17 7K. SE56 R B E.coil FIEEFIRE 1.610° 2y CFU/sample, S.aureus 1]
R BE N 1.2>10°CFU/sample. 24 B B0 R 2408 B LI 3-11 2] 3-13. 1] LA
A, QH-1. QH-2 RILI L BT IERE, JF HIHANTE I 90% L -, HI
BUFF H-3. X2 HT QHACS-g-PHEMA A3 1T iy O BH 55 115 41 B 40 e e 1
(IR S 743 T R PO A E R o X PR E Y T 3 SO0 M P AR BE T 2R dhod vl LAd
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T AR T 20 B B e M, DD NGB B S B E R ) 1E R, TS Al
Mgt T8, B Ak, 3 PPzt S.aureus AL B ARG IF T E.coil. 20 #r R A,
Al REsE BT E.coil PRGN KT S.aureus IR YN B A

B 3-11 #ZE0T E.coil FHT R RCR

Fig. 3-11 The antibacterial effect of drug-loaded nanofiber membranes on E.coil

. N 4
e e y () \
s y

K 3-12 # 24X S.aureus 1B B R B

Fig. 3-12 The antibacterial effect of drug-loaded nanofiber membranes on S.aureus

[ ]Ecoil
100 =[] s.aureus

80 -

TR (%)

20

H-3 QH-1 QH-2

BE S
K] 3-13 FAGMEAANE R

Fig. 3-13 The bacteriostatic rates of drug-loaded nanofiber membranes
3.4 KE/NGE
AN HACS-g-PHEMA (Rg=6.56%) HHTHR L HIML A, #l4% 7 BAH A
[i] DSh 1] QHACS-g-PHEMA, X} H 47 7R HT. RIS B 28R g5 1
QHACS-g-PHEMA YKL 4Eai 2, Hom T Bk A8 7 20 802 T e 1 s
My, JET DL B SIS EE AR A, TRAS H LR &b
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(1) e T, L HACS-g-PHEMA (Ry=6.56%) 5k}, CHPTAC
R ONBH B T REALT, RN 7g. 14g, 4% DS» A 0.023 i1 0.030 )
QHACS-g-PHEMA #% ;. Ffilid EDS i R#351 QHACS-g-PHEMA #H N. CI
JCEMIAEAE, CALIE B BE S ) 4 % 2h; SEM 0445 R R, HACS-g-PHEMA i
L2 TRELRES IR A ) A5 405

(2) R L 45 22 H AR % A [F] DS 1 QHACS-g-PHEMA 2 fi%, @
i SEM 253 #H1, QHACS-g-PHEMA #2424 ~F 45 H A2 N 222486nm Al
184478nm, 4 DS H4Mm, ZF4EFIEARW /N, BE%E CHPTAC Mgl A, i1
QHACS-g-PHEMA 224 i ) £L R % 73 71 9 67.5%. 80.6%, V41K i1 848.5%IH% 1
WhnE QH-2 1) 865.0%, WVTR Hi DSn ]34 01 12 #7386 X, & KME A
1109.5g/m?/day .

(3) MHREX B2 BERE AT I 4T, K QHACS-g-PHEMA #Z[E5A %
RIS, 78 2h I QHACS-g-PHEMA #2611 R 1T RE G 243 7 21.1%+ 16.4%,
M DS IR, HTREHE TS AS RAEFHWMER, REINRE RS,
2y R RO B 72h. HiYE Ritger-peppas HUE ARG, H n<0.45, HIYE
F Fick I HUT A, RUIATET AT DSy ok AT AS IR RRUR . 324 P 1k it
SITEE R, ZEE PH B TR AL FE T T QHACS-g-PHEMA #2457 (1) 471
EBUR, 0 R AT B RN <6 B €070 4 SR R #5 2  SBIRHMRPE Y 0BT R 29 E 90%
PLE, HBIRIFF HACS-g-PHEMA # 24,
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F4E HBHEX QHACS-g-PHEMA KT 25%
e oAl

4158

AR, PRHEARN g, TR S AT 21z 1 T, gl
KEEA 5 L9 ERARAERL e . AT R VAT R AR, gker4E A
AR LR RAA LR, AT LT BEAR . TESRALRR, Nimimzy
(R F 280, oy R L2 BRAE

UMERR G, BRI E R KRS, ZERT YRR, 1R AR B
s T 2 R R SR 2 R ARSI R DY Y8, IR MBI R ETT
PR EREER, FWELMERRG T, B0 a0 B,

A 3 BRI, DSh=0.030 ] QHACS-g-PHEMA 4l K £ 4 4% 24 Ji 1) 27
iR R, HEGRRIPIRECR . B T ve by 1A PR B o L 24 i i ok
EEAEBRW IS, ZRTERAE R E oS, MR, W Ren 82
REF= A BB . DMk, ANFEARSHRTT 259 AS TEEZINE B R 2 0 H 25
DR, PUASETERE ISR, G B BE I ST AR
4.2 LY ERGY
4.2.1 ERMB SN
(L J5RHS )

ARICHTH F B FRFIS WA 2 & 2.2.1.
(2) SEEA S

R RS RS I 2 ' 2.2.1,
4.2.2 BARTNER QHACS-g-PHEMA KT 4 25 RS H0 I &

Bk Y QHACS-g-PHEMA (Rg=6.56%, DSh=0.030) HiAZF| DMSO
C i) R IR FE N 18% [ ¥ W, fE TO°C A MR R B HE 30min 5, A
QHACS-g-PHEMA Jfi&s [ 43 L4373 0%, 5%. 10%. 15%. 20%f) AS, FHX
BedE 1h, BEBREE, 5% 2 & 2.2.3 MARSHHI& EAE AS 25K 1
QHACS-g-PHEMA #;24f# .

an)>

J

=
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4.2.3 HAEREMRESHEENIR
4.2.3.1 2 ZFMI
PR3 294 100mg 1) QHACS-g-PHEMA % 24 B FE i, R I 4E 50mL ) PBS
bk, HEHRY 30min f5, FHEOHLIRS . B S H I RAE S AN e T
IR EIEOEEE, HAS ARHERTRINZE, TR RS AS 1S R N
BRI HEE (m, mg), FBR T HIAXTHERE ML E (%):
ﬁ%%z%nm% (4-1)

4.2.3.2 SEM 3R,

HAAIES IS 2 % 2.25.1.
4.2.3.3 FLERZEMA

HAAES NS 2 % 2.25.4.
4.2.3.4 JEER N

HAAES NS 2 % 2.255.
4.2.3.5 VAR AR

HARIES WA 2 % 2.25.6.
4.2.3.6 KZETEL RN

HAAEES IS 2 3 2.25.7,
4.2.3.7 23R REMA

HAREES I 2 % 2.25.8,

4.2.3.8 P PERE A

HAEES S 3 % 3.25.7.
4.3 HER5THL
431 BAHERERS

QHACS-g-PHEMA 44 K A 4E #i 25 I W s G R WK 4-1 from . 4
QHACS-g-PHEMA #£ it Y] DSMO ¥ H 70 A I i 5t 2 5% 10%. 15%. 20%
i1 AS, Fr il % QHACS-g-PHEMA 9K 214 38 24 [T R 4 24 2273 731 0N 3.56%7.19%
9.26%- 15.23%, nBEE AS HEMIMNN, #FAZEWIE K. XRHBA T4
(a5 2 & F RO T g1 2 h 23 AR B VI R & EE

N\

N\

45



S MNP 2 I e S AT

8 - /

il /
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(IJ SI II[l II5 ZI()
ASJF 5 (%)
P 4-1 QHACS-g-PHEMA 45K £F 4k 25, 24 [IF (1) 4 24 2%
Fig. 4-1 Durg-loading rates of QHACS-g-PHEMA nanofiber drug-loaded membranes

43.1 RMIESR 7T

F LI PR AR T3 5 97 23 FE h A R A RS HUOR %, 97 218
R ROIEG L HOREE . REWMA S WA SRESHOFREY LRIEES. g
B R RIS HEE 25 . 325 R 4T QHACS-g-PHEMA 249K 41 4k 8% 24 i 2 T T 5 e
A EAL MUK 4-2 (ae) RE 41 FR. AW, ARBAET, BTLIERK
R IR A0 K 2T 45 385 24 i ; QHACS-g-PHEMA 448K 2 45 i (1) 41 4 EL 4% N 237486nm;
B 3.56%IG INE] 7.19%I, £F4EE AT M 230nm k-2 184nm, SR HEE
WA RYIIGINE 15.23%, LF4EHAAFEIIINA 240nm. FZjZEN 7.19%HT,
WA Y A B, RMTESUE S e T

MBS HON 0%, 5 2R EERUIG, VAR P K 4 B T A
A& VALY G, ANReR B3 0 1 T B 2L 17 566 W ARG v 2 A 4 - B W A 2R
B A TY B KL VTR IRAE & 3 R R A, 20, 5L A )
A5, W ERGEMBA, 2 AS RIS BIh R E, G4
YO P RS R T P 2, DR SR 485 B 2 I LA, FEFR R 2 B
Ry, S EARH, HanRos K2 B oA A5 W 2 IR ER 53
8, Rk, WIFFURIREZR T, 4 EARREE 20 RGN R A, (22432
M 7.19%)5, B SEM BRI, #2557 708 9.26%41 15.23%IH, HHL [
RESER 53 ST E L

H (%)
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Bl 4-2 #2551 QHACS-g-PHEMA #( 21 SEM LA B0 I ) 454 B A% 431 ]
(a-e FIELZ R 58 0% 3.56%. 7.19%. 9.26%. 15.23%)
Fig. 4-2 SEM images of QHACS-g-PHEMA drug-loaded nanofiber membranes with different
drug-loading rates and their corresponding fiber diameter distribution maps
(a-e corresponded to the drug-loading rates of 0%, 3.56%, 7.19%, 9.26%, and 15.23%)
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K 4-1 FAFEAF K QHACS-g-PHEMA 24 [ (1) A1 4 ELAE K /)N
Tab. 4-1 Fiber diameters of QHACS-g-PHEMA drug-loaded nanofiber membranes with different
drug-loading rates

B (%) BAKEAMm) BNEANOmM) CFHEARNOmM) AaEZEOm)

0% 581 103 237 86
3.56% 403 54 230 88
7.19% 473 64 184 78
9.26% 460 390 227 89
15.23% 535 105 240 85

433 FLERRER O

K 4-3 AR ZEE QHACS-g-PHEMA # 2L %R, v I, WE
B 0%HG N F] 15.23%, #AMEIIFLIR R 2ILSEIG NG SR B, H 43
233N 7.19%0F, FLEE I 5 = 1H 80.6%, i%{E AT HAREHIE (60-90%) M.

100

15(%)

1
d

LK

HH

1 1

0 3.56 7.19 9.26 15.23
HEGFE(%)
K 4-3 INFAI#H 2% QHACS-g-PHEMA #2451 FLFR R
Fig. 4-3 Porosies of QHACS-g-PHEMA drug-loaded nanofiber membranes with different
drug-loading rates

4.3.4 JERMER S

T 7K 5 A K 24 MBS T P i £ >R S AN [ 20245 % QHACS-g-PHEMA #2)
BRI SE K B . WCA AL I 4-4. 18 4-5, v ., #2523 1E 0-7.19%
WHN, #2F 0%, 3.56% 7.19%%f M E Z5 M WCA 7374 51.7< 48.9H1
39.95 RILFAHRIKR, RAR NAYERMM AS FEHIR N TS F 0k, L]
PAEE G REMK: Hk, LP4ERBEARN, HHERER. REREHUE, HRE
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FORLR A A WM AR T, FRAICR TR s B, BRI 2T 4k B ) FS ¥ 21 2
S STE N, FTUAF4E BN, YRR K2 B8, M3 2R
9.269%3 J1l1 & 15.23% 5 , % 24 % 9.26% 1 15.23% 5% b7 (1) 2 24 il WCA 4373l }y 54.21°
#156.655 EILIEMHIKICR, AIAER T HALBRZ MM 5 E 2R .

(a) A (b) ! ©) !
(d) ' ©) 8

& 4-4 QHACS-g-PHEMA # 24 5
(a-e L8 0%, 3.56%- 7.19%. 9.26%. 15.23%)[f] WCA
Fig. 4-4 WCA of QHACS-g-PHEMA (a-e corresponded to the drug-loading rates of 0%, 3.56%,

7.19%, 9.26%, and 15.23%) drug-loaded membranes
70

60 -

-

1 1
0 3.56 7.19 9.26 15.23

W2 (%)
Kl 4-5 AFE# 2% QHACS-g-PHEMA #25E f) WCA
Fig. 4-5 WCA of QHACS-g-PHEMA drug-loaded nanofiber membranes with different
drug-loading rates

435 BRAKMERELER T

K 4-6 NAFIEZEE X QHACS-g-PHEMA % 24 5 i Ik P BE FIS2m . i J&1 7T
AN, BEAEEZRE N 0%IG N 15.23%, VEMKR G KGN . HAEHZ R 7.19%
KB KAH 865.0%. A EIEIKMEREIIIL T 3253 0% QHACS-g-PHEMA
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R EFYENE, IXZE T8 SR A AL IS i, ORIF S 1 U E DA e e it 1
RUFI)2%AF
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K 4-6 A1 255 QHACS-g-PHEMA #25 IE ¥1 75 ik 1 ik
Fig. 4-6 Swell abilities of QHACS-g-PHEMA drug-loaded membranes with different drug-loading
rates

43.6 IKEZESBEIRERSF

W HRNT QHACS-g-PHEMA #2455 WVTR s WL 4-7. AT, FF
OIS (ZFEH) B WVTR N 7413.0g/m%day, QHACS-g-PHEMA 4K £ 4 it
) WVTR N 1270.0g/m?/day, #Zj%°N 3.56%. 7.19%. 9.26%F1 15.23%1]
QHACS-g-PHEMA # i) WVTR 4504 2049.7g/m?/day. 2285.6g9/m?/day-
1728.9g/m?/day 11 1548.1g/m?/day, S ILIEIE KGNS . iR AT REE,
BN 0K L 24 (11 35) LA B 240 2 1) 18 I S8 980/ J 18 K, At 4 24 [l P LB
SRR JR N, I K TR 2 RN AS FEMHR I 2 A 5K, 7T
W B K 23 FEAAAE TFLIR R, BRARFLRROR AN, BHAE /K 2
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Fig. 4-7 WVTR of QHACS-g-PHEMA drug-loaded membranes with different drug-loading rates

437 TPNERMEEER T

AR 2% QHACS-g-PHEMA # 25 JIE (1R SNRE BT N 4-8 B HHE]
A UAE Y, BRZGEEK, TE 72h /DI N BT REBCE R R MK, BUE
R, KRB TREHARNAK, FYERmMBRA RN, 445 PBS 4%
PRI AR TARER K, H 298 HOR K, SR E R, AT e
TEARAS, B R A T AR 8 TR 25 m] e S B0 = i R RRCE R, | T
B BERAN T, FUREBOE K e, 78 12h B BRI TE
25% L -, TEIXANBY BB 35 7R LT SRR TH 1 254 3 - SUBORE BBV R E R N TR
i, VIR REBOE AR R . #2450 3.56%F1 7.19%HN, R U X W %
18, RN EF 4 R — € RVE IR IV R, 7E 25 VR0 RORE A 4E R T B AL,
N FEAELF YK o 23 oy 73l T RO IE, XA R 75 B — s (R ]
H BB BOE ZR AR R 2 b7 i R T B e 2 e I 2 B8 22 (R SARAE AR R
17, BT ASEFF AR AT SCH T 290k FE B P b v, RRIBCE PR, AT EAR 24
R, WAMEA I ERCR

0
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Fig. 4-8 The release curves of AS in the drug-loaded nanofiber membranes
Xo R 2 MBI RE TSR 28 20 ) 04T T k. — 2. Higuchi. Ritger-Peppas 4k
A (E 4-9a-d), AEHCFUEHEAN R2F n WK 4-2. FET Ritger-Peppas
BT T 29T, 7F Ritger-Peppas 72 HH A # 20 IR i £, JF
UEIITE n<0.45 W IEIH 2 ML Fick B, B2 PR BORER 73 K 5 73 A 5
T B o TE 2T AE SR THT A0 24 W) R0RE , [R] I B 25 R TR ) BIR 51 g ey £ 4 B 5 R T Jo
TR VA A J5E 2 11 e 51 A2 )
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Fig. 4-9 The mathematical fitting curves
K42 WREH (RH AP HARE ()
Tab. 4-2 Correlation coefficients (R?) and diffusion exponent (n)
R2
" 3.56% 7.19% 9.26% 15.23%
St
E 0.82051 0.90742 0.99446 0.97353
—% 0.94353 0.88826 096579 0.91643
Higuchi 0.93537 0.9841 0.97607 0.99567
Ritger-Peppas 0.89875 0.9831 0.99791 0.99784
n 0.16 0.11 0.18 0.13

4.3.8 IEMRELER IR

SZES TSR FH I E.coil BRI E 1.610° )y CFU/sample, S.aureus [HIFEFHK
&5 1.210°CFU/sample. #2451 R an & 4-10. B 4-11 ffros, A DLEH,
AIFEZZ [ QHACS-g-PHEMA #2535 e I th AL 5 Pt i ke, JF BB
FKIAE 100%. MR, M5 3 =& QHACS-g-PHEMA A5 1E FLfHF K] BH 25
R B 240 M B B S - AT AR LR B S A B A R B L 7 AT A
MG SEAER, SEGMIARAIZET, RREPUEIER.
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K 4-10 #2555 E.coil [0 ROR K
(a A E.coil; b-f #2535 0%. 3.56%-. 7.19%-. 9.26%. 15.23%)
Fig. 4-10 The antibacterial effect of drug-loaded nanofiber membranes on E.coil
(E.coil, a; b-f corresponded to the drug-loading rates of 0%, 3.56%, 7.19%, 9.26%, and 15.23%)

(a) AT

K 4-11 #HZhExt S.aureus (130 # R%CR F
(a v S.aureus; b-f #Z% 551108 0% 3.56%-. 7.19%. 9.26%. 15.23%)
Fig. 4-11 The antibacterial effect of drug-loaded nanofiber membranes on S.aureus
(S.aureus, a; b-f corresponded to the drug-loading rates of 0%, 3.56%, 7.19%, 9.26%, and
15.23%)
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4.4 KEBING

A& @ ) QHACS-g-PHEMA (Rg=6.56%, DSh=0.030), F|H %
95 22 F R 46 T AR 25 R 1) QHACS-g-PHEMA 4K 4T 4l 2555, VRAN T 4%
DR IR LINEEE N S NVE R0 o T DL B SEI 25 AR 04, wT DM H LR
gEi:

(1) RIhIE I i 27 22 BOR )% A R 325 2 1) QHACS-g-PHEMA 2
JE, QHACS-g-PHEMA # 2 I #2523 5 4 3.56%. 7.19%. 9.26%. 15.23%.
Wi SEM M, MEAEN 0%R, 4P E A 237486nm, 4 i
QHACS-g-PHEMA %k 24 i 1) £F 4 *F- 33 B 42 43 7 4 230488nm . 184478nm .
227489nm. 240285nm, 1YL EATEEAE B2 HE Inm Se 8 R K .

(2) BEEFZFNIIEM, 4 F QHACS-g-PHEMA #24 iFLER % 4 5l A
70.7% . 80.6% . 53.3% Al 28.7%, /K 7&K & it K 4y 5N 2049.7g/m?/day -
2285.6g/m?/day. 1728.8g/m?/day Il 1548.1g/m?/day, ##24() QHACS-g-PHEMA
YRR (B2 0%) FLERFRAIKZESE IS %5 58 37.5%7F1 1270.09/m?/day;
EATSEA RIFFEIKYERE, BT 8253 0% QHACS-g-PHEMA 4K 4f
UEMEL . 3250 7.09%0F , BAT A SR IF IFLIR R L WK AR g %

(3) MR AR H 25 % 1) QHACS-g-PHEMA 26 R TRAT NI 204, R IR
WG RZ R IIIK, ERER IR, BB T Fick ¥ 8T, R
WA FORTE AS BRSO, HAEMREZ 2 3.56%H1 7.19% F A RIFHIZ R
B . QHACS-g-PHEMA #2453 BAT R R B AR, X KT s Al 4 3 6
I E BRI A B BRI E R, AN TRIE02 20 Bt B AR s AN K
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% 5 & QHACS-g-PHEMA Xt PVA BB R M5

51 5|18

PVA & —FlKiE G Y, "HE TRtk g A, (AT —RE L
A, BSEHFENRE, MEESERER, £15 PVA 27 R Z e
F7i¥, PVA A REFMADMASNE, (5 HAEMEL BT 2.
{HEHT PVA HAWRIEME R, PR 200 s B p ko, AR ERS
PIRAREBIRIMT PVA FIREY), XA MR, s> — S ik
AR AT BRRHE RIS, vk M T d T BBk A St &%, et AT AR
Ve W] IR R A . t, AT IR QHACS-g-PHEMA X} PVA &K
PEWFFT, % QHACS-g-PHEMA HAT A8 B X PVA HIRCR, B KRS BE I FAIRE 1Y
R, MR R BERSA . I 7 H 1.

TR LRI, SR 7R BRI PR B HACS &)
KEFYERRIERE AR T . IR A=A 1 77 SRR S AEVE N 2 B A ot PVA
SEILEE Sy B AR AR, AEEH QHACS-g-PHEMA (Ry=6.56%, DSh=0.030)
FERL, AS RE N 10019414, 5 PVA % (100/0. 80/20. 60/40. 40/60. 20/80)
LLBVR A, 4T QHACS-g-PHEMA/PVA 2T &, Ffxd H k47 RAE S Mg
M, 7~ QHACS-g-PHEMA X} PVA HI B AL .

5.2 SERGERSY
5.2.1 LIWMRISUE
(L RS
PVA1788 (K4 1700, BEAARE 88%, P58t RURIMEAMEHRAR AR A FD,
HAER N 4.21%. A= pr ] 12 2alG0 2 WA 2 5 2.2.1.
(2) SEEA S
AR S RS I 2 ' 2.2.1,
5.2.2 QHACS-g-PHEMA/PVA K4 £ 255 A% &
Fic i 18%M) QHACS-g-PHEMA/DMSO i fil 9%t PVA/DMSO ¥, HX
QHACS-g-PHEMA/DMSO ¥ f1 PVAIDMSO &, F£4374% (100/0. 80/20.
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60/40. 40/60. 20/80) MIELBIIEEF Sy, £ 70°C &AM T HiH: 30min /5, IIA AS
(&N QHACS-g-PHEMA 1 PVA i &2 F1 10%), & E M. RIE5E 2 &

2.2.3 MFZH % H A R LR EL i QHACS-g-PHEMA/PVA #24 ik .
5.2.3 QHACS-g-PHEMA/PVA K4 3 2 fR R AE S 1 REMI
5.2.3.1 SEM i

HAAEAES WA 2 5 2.25.1.
5.2.3.2 FLERAR M

HAREIES W 2 % 2.2.5.4,
5.2.3.3 JHIBPENNA

HAREAES W 2 % 2.2.5.5,
5.2.3.4 KM REM

HARIES W 2 % 2.2.5.6,
5.2.3.5 /KZTE LM

HARBES WA 2 % 2.2.5.7,
5.2.3.6 iR RENERE A

HAREIES WA 2 % 2.2.5.8,
5.3 R5R
5.3.1 KU

XA TR AL VR L ) QHACS-g-PHEMA/PVA #: 24 fi5: SEM B & ELA2 A 43 dr
LK 5-1 (a-d) Fr7r. 80/20. 60/40. 40/60. 20/80 fHI4F 4 V-3 B4 K/ W3 5-1,
Sr58 120467nm. 97458nm. 71428nm. 58+18nm. HIEAILLEH, FEE PVA
RGBT R, EAR X B RIC, P ERRN, R TREES . XRET
£ QHACS-g-PHEMA/PVA B, PVA SEMHEE, AS RS PVA 7+ 1
i) C-O TERUHT AR, e R E D, LNk BERRAR, AR S Hh
S AL, TR EAR BN A4 . SLIR LA H] 40/60 B, FFUA HILHR 2R 454,
HI T~ PVA S 8IS, 240k B Xk LA s IR FBL 7 o A 5 e & ) 2 TR PE
Wb 23 = AR SRR TR, T R T 9K ) A A A BT L 1 SRR MR AR I BROIR TR B HR B

£ 1188,

57



S Y N 2 T e A7

,

00 5OR11.0mm x20. 0k SE(M)

; 20 a 60 §

K] 5-1 QHACS-g-PHEMA/PVA # ZiJIE (1) SEM LA KX ¥ 21 4 B 42 53 A E] (80120, a; 60740, b;
40/60, c; 20/80, d)
Fig. 5-1 SEM images of QHACS-g-PHEMA/PVA drug-loaded nanofiber membranes with
different PVA ratios and their corresponding fiber diameter distribution maps (80/20, a; 60/40, b;
40/60, c; 20/80, d)

# 5-1 A PVA thfil QHACS-g-PHEMA % 24 B £F 4 BLAZ K/
Tab. 5-1 Fiber diameters of QHACS-g-PHEMA drug-loaded nanofiber membranes with different
PVA ratios

TERIPVA i K E A2 (nm) /N EL A2 (nm) “EH5 B A2 (nm) FRUEZE (nm)

80/20 281 31 120 67
60/40 262 33 97 58
40/60 143 33 71 28
20/80 115 32 58 18
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5.3.2 FLBRZRLER 4T

5-2 NN [H PVA EL A5 QHACS-g-PHEMA %524 5 £L K R (1 . BE %5 PVA
A, QHACS-g-PHEMA #2415 i) FL IS 3 M\ 806941 i1 21 138.6%, 1X & H1 T PVA
HIIN, GiLL iR AR, EB g2t fih, A5 RAEW R JiAhgniL,
IAE A5 IER I ER S I NTIESE € S S N

1 1
100/0 80/20 60/40 40/60 20/80
QHACS-g-PHEMA/PVA

K 5-2 A5[F] PVA LL#ff) QHACS-g-PHEMA/PVA 245 [ IH FL IR R
Fig. 5-2 Porosies of QHACS-g-PHEMA/PVA drug-loaded nanofiber membranes with different
PVA ratios

5.3.3 JEHIEMER A

E R R oA e B S =i (= R O 3 s I 5 - A 1)
QHACS-g-PHEMA/PVA 25 fi5 1) WCA i 5-3. Kl 5-4 flizr. BE%E PVA S &1
fee, WCA AR, ARSI ERET R, — 4, AS ity
PVA 73 F 1) C-O JERUHMERE, (1550 FRIKEA /N, PVA & &k,
QHACS-g-PHEMA/PVA #H ZjfiEH AS 5 PVA IZERGHUE S, MR 7 /K57
kN 5571, PVA EE#E, BREHTd:, SEALREAL R, B
THOIEFEER, S8 WCA A K.,
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(a) & (b) W ©) &

(d) & () 124

& 5-3 A[A PVA ELH1 ) QHACS-g-PHEMA/PVA 424 i ()32l /1 (a:100/0, b:80/20, ¢:60/40,
d:40/60, e:20/80)
Fig. 5-3 Contact angles of QHACS-g-PHEMA/PVA drug-loaded nanofiber membranes with

different PVA ratios (a:100/0, b:80/20, ¢:60/40, d:40/60, e:20/80)
60

50 | . g

10

1 1
100/0 80/20 60/40 40/60 20/80
QHACS-g-PHEMA/PVA

K 5-4 AN[E PVA HLHI Y QHACS-g-PHEMA/PVA # 24 I ) WCA
Fig. 5-4 WCA of QHACS-g-PHEMA/PVA drug-loaded nanofiber membranes with different PVA
ratios

5.3.4 REKMREGE RN

K 5-5 AR[A] PVA EL % QHACS-g-PHEMA/PVA % 24 ik i ik 1 g o B2 i,
13, BEE PVA SR IN, QHACS-g-PHEMA/PVA % 24 5 () % ik K £ 865.0%
FFER| 517.2%. XEHT AS TS PVA 07 C-O TR OB A, Al
35> TR BRAZ /N, PVA & & HE, QHACS-g-PHEMA/PVA #iZjfEH AS 5
PVA 2B, MIMRRE] T K FRIEN, SEUEIKERA FrfEIg.
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1000

800

600

K (%)

400

200

1 1
100/0 80/20 60/40 40/60 20/80

QHACS-g-PHEMA/PVA
K 5-5 R[E PVA LA ) QHACS-g-PHEMA/PVA #2415 (1) 15 i 1 fig
Fig. 5-5 Swell abilities of QHACS-g-PHEMA/PVA drug-loaded nanofiber membranes with
different PVA ratios

5.35 KESBELERLERDH

ANE PVA LBl QHACS-g-PHEMA/PVA #2455 1) WVTR MR 45 5 WL 5-6.
AW, OB (SE) ) WVTR A 6780.2g/m%/day, AN[E PVA L
QHACS-g-PHEMA/PVA # Zj 1] WVTR 4314 1109.5g/m?/day  1254.0g/m?/day
1405.2g/m?/day. 1553.5g/m?/day A1 1595.6g/m?/day. X2l i FE45 gl K 2T 4k i
HE&BRN FLBE RS, A LRI K WVTR A Fritm. 55—,
B8 PVA [, QHACS-g-PHEMA/PVA [ /K g 132 8T FEA%, M8 & i
AR B B K, D IROK IS R TR A IR, KA RS AR A s AR
Wz, #fE WVTR T .

61



S MNP 2 I e S AT

7500

7000

6500
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KIES Jﬁ il # (g/em?/day)

500

1 1 1
1000 80/20  60/40  40/60  20/80 [
QHACS-g-PHEMA/PVA

& 5-6 AN[F PVA Lbfil QHACS-g-PHEMA/PVA # 24 i i Kk 25 KB it
Fig. 5-6 WVTR of QHACS-g-PHEMA/PVA drug-loaded nanofiber membranes with different
PVA ratios

0

5.3.6 ZYER R R

AF PVA LGN, QHACS-g-PHEMA/PVA 3 Z BIHAR SN RAT A in & 5-7
Fros . BB A A, PVA I ON AR 2 R TH R OE R R IR
QHACS-g-PHEMA/PVA #Z5IE4E 2h I BB 2 58 16.4%. 16.94%.
13.06%. 32.56%. 33.89%, A%l QHACS-g-PHEMA/PVA 3Lig H: 4 100/0. 80/20.
60/40 A REEI R . HI%8 3 WHTFLF RN, LRIy 100/0 I, Z5WREI ATk
B 720 i, PSRRI . TR R, O IR 100/0 B, %
S A KR I IE LT RH S, T RA S S A 1 AS AR LR BRVE A
M 20 R FEGES B RHAS AR T, AT SR 259 K R . TERETBCVI T, e
T PVA [N, GoKEF4ERR 1 = 4L ks & eI O, HINIS LIRS, X295+
s A 5, DRLETE 2h BF, 60740 (1 2R TTHRECRAE T 100/0; GPVA F EE4k4:
e, LB, M AVRSERME T2 1iEIE: AS LA A R SR/
IR AE T, 98/ T 2R A%, 1S 20 R UmIE AR R, TR
T BRI,
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Kl 5-7 B2y AS PR 28

Fig. 5-7 The release curves of AS in the drug-loaded nanofiber membranes

X QHACS-g-PHEMA/PVA %k 24 JIEE (PR T 26 20 it AT 7 F . — 2
Higuchi. Ritger-Peppas #=# ML & (18] 5-8a-d), ARFFE AR R Al n
W2 5-2. % T Ritger-Peppas 52 43 T Z5 W0 RS ML 1 25 R BH, G
QHACS-g-PHEMA/PVA # 2 R I 251 Ritger-Peppas i fEH, LRI A
100/0 i}, n<0.45 FF A48l Fick B, Hk, WA BEZSIIRCR 2k A 143
AT B 2 5 e T A AR T PR 2 W) T00KE, 2478 TR JEE A6 PS5 R AR A o 2 T R R T
BNTEARRE T AR 1 PVA B8 nit, n>0.45, % 4 0.45<n<0.89 i,
IR TR B T WO B BV AR L o DRI, 7E97 IO R i A (i S 1R 4
T, PVA A I MRETBCE R
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100/0 40/60 (a) 100/0 40/60 (b)
80/20 20/80 80/20 20/80
Lo 60/40 _ e 60/40 M-64.47 (1-c20)
so b M[‘T.Zﬁ.ﬂ 16.72 ) M=67.26 ( 1.e 0
< M,=7.05t+16.5 & ‘ \
340 :; Wb ) M,~57.68 (1-¢21")
= . = / \
; 30 ¢ M,=4.961+8.29 & 20 /,- 0 M=55.11 (1e1)
Be M5.3203.46 i M, 3128 (1)
“or M=3.381+8.29 "
10 - 0
0 : 3 4 ; 6 ; l‘l 1 ‘1 Il 5 6 8
i i) (h) ] (h)
R ) I ®
60 60/40 - 60/40 Y
A, o M=22,08%
_sof M,~26.05t"7-4.41 s b o
f M=25.41'7-4,24 z,0 M=21.74¢
;,Z:_ w0k M.=16.84117-4.59 *f ol Moot 1 680
B ol Com Y19.20%12.24 &5:, L N o
M,=12.08'-1.5 18k " 1\| o Mzselt
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5 f11) Ch) IRF i3] Ch)
K 5-8 HA AUl h 2k
Fig. 5-8. The mathematical fitting curves
# 52 R A (RH FPBARE (n)
Tab. 5-2 Correlation coefficients (R?) and diffusion exponent (n)
RZ
T 100/0 80/20 60/40 40/60 20/80
BT
FH 0.9506 0.92066 0.8773 0.95381 0.92079
—% 0.97752 0.90224 0.96537 0.99693 0.99652
Higuchi 0.99118 0.81365 0.93966 0.99622 0.98084
Ritger-Peppas 0.97947 0.84746 0.90717 0.99377 0.97645
n 0.18 0.65 0.78 0.55 0.55

5.4 KRE/NEE

¥ QHACS-g-PHEMA (Ry=6.56%, DSn=0.030) #£ 51 PVA 434 LA 100/0.

80/20. 60/40. 40/60. 20/80 HIELEIFLIR, fn AS (i AUEk M PVA Jii & 2
(¥ 10%), i8I 47 22 k) 4% A [ LR EL ) QHACS-g-PHEMA/PVA #2415,
T AT RAE ST, PPN AN R L 24 v B o e, FLONERUE BT %1
QHACS-g-PHEMA 7£ 25 W3 A4 fd FH vh B 4K PVA T AT P . T DL B SR &5 SR
PR, FTLAEHBLUR S5
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(1) pIhisd # e g7 22 BRI & A FSLIR LY QHACS-g-PHEMA/PVA #;
Zifi; i SEM b KI, BEE PVA S ERHEE, QHACS-g-PHEMA/PVA %
R LT 4 ) AR B WIE/N , 43 5~ 1202467nm. 97258nm., 71428nm ., 58+18nm,
HEB G X R HT G 43R L 40/60. 20/80 I, £F4Eim H I H 2k, X
AT I 2R AR TR Tk ), S 3 By 2 R R BB -

(2) FE% PVA S EMIIEE, QHACS-g-PHEMA/PVA #5245 i i FLER 2 i
80.6% #& m F| 138.6% , ¥ MK M A 249 M 865.0% T P& F| 517.2% ,
QHACS-g-PHEMA/PVA ] WVTR M 1109.5g/m?/day # % 1595.69/m?/day.

(3) HZWERMERIIAS R AT/, PVA ISR, (H153259 RitRk
BOR AR, MILIE N 100/0. 80/20 F1 60/40 B, ZiWIREBUAA RIS, I
HAERT 2h, X =FOGR AR BOE R8T . R Ritger-peppas F# A4,
2 PVA 8NN, n3KT 045, 1@% 24 0.45<n<0.89 I, 2444 I HOM &
LIS FIRLSIRER, BTRL PVA DN, 7E9 BORE 223 b i SL R 4R F R 2547
RO IRk . 5 EATR, QHACS-g-PHEMA AT DU A 244 3k A4k i v S B vt
PVA ] R IF & AX.
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B6E FiLSRE

6.1 Z5it

KGR, HACS NIEMEL, BL HEMA RER AR, 7E Fe?*-Ho02 SAfbid 5
&, 4T BB Ry #) HACS-g-PHEMA. Ll HACS-g-PHEMA/AS Jy 5k},
il % — RV GO A AR, AT T RAE R AR HR, BL CHPTAC
R FXT AR I%E H ) HACS-g-PHEMA AT B AL 2, 53] 7 QHACS-g-PHEMA
FEdh, RSP TR, IR ASH DSh B 2N, XF HEAT T RAE &g
MAR; ARIEHIE T A AS 825 %5 QHACS-g-PHEMA #F2iPERERIR M, 15
P E B IRAR 5, 1 T QHACS-g-PHEMA 1 9 2454 2 44 FH %t PVA
A TAT I

SR

(1) L 120g T-E Y HACS ANJERl, HEMA Ak ik, H&E A 20g. 30g-

40g, #1457 Ry 7354 3.6%-. 5.04%. 6.56%1] HACS-g-PHEMA #£4; il FTIR
SIHTIESE T HACS-g-PHEMA 1 s Dl % s SEM 734145 R 2.7 » HACS-g-PHEMA
TR R THORURE A A T WA . R I g 2 BRI 4 T HACS. AN
Rg ) HACS-g-PHEMA 2/ . FTIR 45 275, HACS-g-PHEMA # 2 I AHEE T
HACS #ZjJi5, O-H FriEig M 3311em™ # 3 F 3284cm™, H#ZE S AS ¥ FTIR
eI A AT ILEL, MRS AS ZIABA KAEW B . FTIR. XRD 4R EoR
AS AL AE A4 N . HACS #2447 4 7 3 B2 4 467+105nm,
HACS-g-PHEMA 24 IR 4T 4E~F- 2 EA% 7370 9 246490nm., 192486nm. 162389nm
LU EAABEE Ry M IR H8/N B Rq 340, 73 HACS-g-PHEMA
B RALIR Z =8 3] 63.00040 T BRAEVE FEIMA, K28 H 746.2% | %31 583.9%,
WVTR Z#TE K, i KB N 1298.4g/m?iday . 38 3 0 225 BB RUT N AT 7 R B,
4 MG AER BRI G, WA Ry FIBIK, RBIGA BTG, 254 H]
v 6h; R4 Ritger-peppas B A5, H n<0.45, $HJE T Fick ¥ 84T R, %
PIRE TR RSN ) 5K 4T AR5 R A TR 2 R Bk FE R FE 22, SR T IE I ™ Ry
KL AS IR BUH 2 o
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(2) FERMES%M T, L HACS-g-PHEMA (Ry=6.56%) 5k}, CHPTAC
A B FRAML, BN 7g. 149, #1415 F] DSy A 0.023 A1 0.030 )
QHACS-g-PHEMA ¥ ffr; ilid EDS Hi AR5 QHACS-g-PHEMA HH N. Cl Jt
RIAFAE, UFSERE S RN %% SEM i 27K, HACS-g-PHEMA ki
TR RS R AT W05 . 2 A QHACS-g-PHEMA 4Rk £T i 38 24 I i 2T 47 1)
H ARy 222486nm 1 184+78nm, FLERZ 71704 67.5%. 80.6%, WIKA H 848.5%
% YO I 42 865.0%, WVTR 6K, Fe K fE N 1109.5g/m2/day . i o 5 24 B RE i
TR, RIL QHACS-g-PHEMA #2455 H B IS, 4 DShilK, =%
RGN HTEEHE 75 AS RAB B IER, 240 Rra R ios 3|
72h, ZERBURMIZEWASLE, HYE Ritger-peppas HU AN A, Hin<0.45, HIY
J&T Fick 8T N, FHIANE T DSh ok ETE AS MZERBUR: BEL b BT {3
QHACS-g-PHEMA #R 2 AL B S 4k, A A SR MBI SR, X
AT B R < B €0 % 4 IR TR A B R A, B AR 7E 90% A

(3) B3 AS i HL BN AR 202 % 1K) QHACS-g-PHEMA #2)
fi, IMAERNHN 3.56%. 7.19%. 9.26%. 15.23%. SEM £5REIR, HZGR
N 0% N}, 4R 25 AT 4724 B 4% 237486nm, Fifi %5 % 24 2 (113 K, QHACS-g-PHEMA
WAL YT Y AR5 50N 230488nm. 184478nm. 227489nm. 240485nm, #;
ZIMEIFLIRZE . VAR PERE R WVTR SRR 2 R34 I Je 3 K sk . 3k
BN T.19%H0, BARAEMABE, BKEUL WVTR. 8IS FRZEK
QHACS-g-PHEMA #2425 RETSUAT NI4T, RIBEAE #2311 K, 8%
HERREZ WK, HINET Fick 807 h, PB4 3RS AS IR
R, HAEMREZ R T AR BRI ZRRZCR . QHACS-g-PHEMA #2551 BA 1L
SEIBTRRBOCR, R BR F 4 R  BR B A S B R I, SR
TR BRI R A K

(4) pE Yy i g7 2 HoR & AR R ) QHACS-g-PHEMA/PVA
B, SEM oMriEos, M PVA HEAIKE S, QHACS-g-PHEMA/PVA
ALY T3 BB HTRN, H B A0 X RSP 4R H o 40760
20/80 I}, “FeERm M ATk, B PVA S &S, QHACS-g-PHEMA/PVA
WA FLER R 80.6%42 13 138.6%, HAKEZIM 865.0% N [4%| 517.2%,
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WVTR H 1109.5g/m?/day $2 % 1595.6g/m?/day . H1 25422 B 1tk RE IR &5 5 ml 40,
PVA HIIIANAL1S 254 R R 2 AR . IR Dy 100/0. 80/20 AT 60/40 i,
RO A RIS, HHAERT 2h, 1X 3 PR BOE . LR
o 100/0 I, ZHAZEREIT R alaA S 72h, W CASZELZGMII KRG AR
Ritger-peppas A AL S, 2 PVA STEHINE, n KT 045, —BiA N
0.45<n<0.89 I, Zj44% M4 ORI B 223 A E A MLAIREIL, P BA PVA BN, £E
I ORI SR i ) 2L [FVE R 29 R e iR e . QHACS-g-PHEMA A LATEAE
NGRS PVA I R B AR
6.2 RE

AR i) 4 1) HACS-g-PHEMA.. QHACS-g-PHEMA #2455 %5 B A — (1)
PIEREAE R, T LUK B A E S ORI 4, 3t — B s R FANE

AR AT 3R 2 MEAE N A 11 0 S B B FH A AR AR B T 1), 4 FE
B 5 AF RIS BB 5T
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