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Abstract

Electrospinning is ‘a ‘highly: effective. technology for producing
polymer nanofibers. “Fhis.study- utilizes- this technology to produce
nanofibrous frames torenvelop drugs..The surface pores of the nanofibers
are used to release the drugs that are contained in the fibers. Compared to
traditional drug delivery systems, this methed greatly increases the action
time. This method also offers the advantages of low mass and high wound
closure, effectively facilitating wound recovery. This study utilizes
uniaxial and coaxial electrospinning technologies to produce nanofibers
containing a number of different drugs, then continuously collects the
nanofibers to form non-woven fiber membranes. This study then modifies
the environment and manipulates the parameters to produce the most
suitable spun fiber frame for drug release.

This study utilizes PEO as a spun fiber frame and adds CS+Neomycin
internally. Various microscopes (OM, SEM, and TEM) are used to
examine the external morphology of the spun fibers, including the surface

porosity and internal structure. X-ray diffraction is also used to analyze



the effect of crystal orientation on drug release variations. Humidity
parameters are controlled while producing the fibers, increasing fiber
yield rates and drug distribution variance. Finally, EDS is used as a basis
for drug release testing. Release volume analysis is used to study
variations in the internal to external release of drugs based on changes
over a significant length of time. This study reveals that coaxial nanofiber
drug release characteristics are significantly more powerful than those of
uniaxial nanofibers. Additionally, when the crystal characteristics change,

the release effects also change.
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R TR AR R en 2 i E (Non-Newtonian fluid) » 12 vf &

4 i\—f"—\,uﬁavﬁ R U= € A A3 DA (Aerosol)[21]

THETHERE T évmfjxﬁﬁéra’viﬁvr]a’”f?@%%*’
T BB i{fﬁz B 2 géﬁ-ﬂ,ﬁﬁz\ vgs? it & ’ﬁ‘m,,Q,ﬁ;d: HOiR B A
EFERR TR Ve BFORARR RARR F7) 5 & R 9 493° 4
e B¢ R T RATERIFOET B gL 0 d T Ao ieh
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|

%

=

=H

Ve = 41;[ (In 2RL —5)(0 11779R) (2-1)

BY Litwmf LR HLZREEBFAT BEEY [ RO
BESRG L myE X Gy s @A+ Rhdg ks o A a5ta g
AR FRBREAZF T2 RRETET MO RT g
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¥- &k ﬁﬂﬁifﬂ"%{imﬁﬁé ARDAEIH T E
S SERA BT - B PEI S R, LN
[22] o h3Ras e T HPE 0 BT Y e S S SR T 0 AR SRR
% 7 % (Whipping) - ¢3&g R DIk e APAR IR ¥ SR Wk art

ot F e - B4 o BB BRI R yg B2 fEE ¥ Lp
* TG 5 = F[21] 0 (D)AR1EF J17 42 = (Plateau-Rayleigh) ~ (2)#
A2 R Q)2 -
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Ao FP AR PR BT S R F R S DT R A A g
[24] -

HHBRRD I ST CEAY ORAEF /R UE B TAL D
BRCBRKBEHBONEBOIY I EEIE ] R ES
AR AFG A SRR LR FIRAESRET 0 B H
EFFRER > T 5E ﬁﬁ—bi%%c#“wﬁ*ﬁ,i‘:ﬁﬂ%%&’ﬂt‘*? L s
|3 e [25] o AR o BB TURE &l)ii:t—s-g%ﬂ} SRR 0 A 3B AR

f&’@ﬁﬁﬁgﬁaﬁ&$1$ﬁ$%OWF%’@@w&aﬁa
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TR P CHAEE P IB ?ﬁ"{ PR R

EERP R F AT HEBRIR L o FILREERE SRR
SUTA LR PR OR & R e

23 BAIARADE L R AL P A

%@+@m’€p}pﬁ’%éE@ébﬁﬁwﬁ,swﬁgu
Hor - 42 ThREPI SRR T o Bl e AT U A=
flexible ~ semi-rigid ~ rigid = 18 > 455 = =08 & F ¥ 1A &
87k /& (consentration) ~ % “* §h /& (shearviscosity) ~ ¥ &k &
(elongational viscosity) ~ # m %4 ~ BT 2R X o iT# KF 3 & K
av?’F““ > e R D M R

RN = g%—?‘% /}**Qmii@%’wi*gﬂ MM BT R
aehd A AR[BL  F S A fIY A gfrE B T8 3
Bt B (M, > M) #1357 003F 5 3 A 33000 % S lcehin M S 5% 2
A o

Pankaj Gupta & A ** § B 4F £ 5 - 5 7|
poly(methylmethacrylate) m@ﬂkt;g Ao A R FC12,470 3
365,700 g/mol » # ® it - *5%55, B 25°Co FE AW T o KRR R 2
B om0 T8 e T T S SE AR R e A
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http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DGupta,%2520Pankaj%26authorID%3D9275716900%26md5%3D18d06ca47a1afe06f74c724951ad71ce&_acct=C000051941&_version=1&_userid=1194694&md5=310e4820a1b87bac9df1e29846cdc3d9

B A Gl (48 o LT ) BT HRR] 0 R T R AT
B 4kdaend ik B C* o FE T EARE o ~1/n] - ] 5 FF AR
(intrinsic viscosity) - 7 )k & (unentangled) st & 5 1<c/c*<3 - # 7 4
ShATe B ety R R FRALRAR e TR BLIE 2T R

A z&fr%@&%ﬁi&‘« WA Ak LAY i eh B AR o tt,k}iﬁmr%
Kiqeng &+ éé'a‘@’ FIU g R R A CICH B 5 Lo g F R A&
HA4v > BAFEIA S B IRBE > RS F M BRE [T %iF kR 04
B BikR sz & CIC* & 4 3[32] -

7 e ‘JEI?L/ /l’?;}é—z

W

17



Bz f {7 s T S S CE S R B2 B A

31 R %P PR RS
ARHRALFH I E T R R e TS P A
o] OB K SRR T o e M iy B R ES L 4T 2

el g o A AN LT }}%A‘?K/,,\ BT

I #-PEO# CSF A+ M &3 e T T2 1 A8 7 R

2 e RINEPE R B S ) o
2. ;JZ"PEO ﬁ;;‘; %’}7}‘}—"(:8 Fﬁ,“}""’}:u*j'—}_-’xﬁ_f—rﬂ_:,%—\% If;Ay\*q_—_‘ri
TR R 1 s E A o

3. #PEO~CS % Neomycin § # F 2 £ AREFH ST ¥ 247

13>&

FoaAi s 2 kR R sl L)
4, #-PEO 1% 4 ##3L » CS & NeomyCin & 5 %< HL » i {7 e 70

R AT LY RPN R R T R )

%”ﬂmwmqf%ﬁﬁ?*%ﬁﬁ»ﬁﬂ@W*%#m+§#ﬁi
(SEM)E.Z g a i 75 A4 G g iamfd > 2 41* g & X @R
54 th (WAXD) & Tﬁkﬂf@®$M%P R A E g
BHIPFURENTEOREE SR REEI R T RN
£ ¢ 4 R(EDS)A 471t gt it A iR & H phat e phT 2 Sk e
PAEE R otk
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321 THLNRERR

(1) 7343 F 7 (Syringe Pump)
# * % W KD Scientific % i 77 KDS100 /L & §F » P 22 T % %
Biedlg A FETLE 0B 31 £ 31

3LKDS100 i bF 5T

SRR R &

% 3.1 KDS100 i3 b 3¢ 4] if 248 4
25 KDS100
S R ENEY
B E 60ml
10ml i3 54 B sk 132ml/hr
= Y 519ml/hr
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(2) BB E v T RIER E(High Voltage DC Power Supply)
p A& Matsusada Presition, Inc. ¢ o H &~ /% » &~ T & >
B FL o 4B 32 £ 320

35 AU-50x1.2
4 2R P&
BT 1.2mA
B TR 50kV
Bk 60W
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(3) * 44w & {42 (Needles)
A Bt H1SHH20H2L = FEH 4k ALEE 0 p A W) 5 0.84mm -
0.61mm ~ 0.51mm - & & % 5cm ~ 13cm ~ 15cm % -
4@ 3.3 % 3.3°

Sl A mm 2 mm
#18 0.84 1.27
#20 0.61 0.91
#21 0.51 0.81
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(4) = %5 3 £ & T 5 (Collector)
Ted T o B4 Rini s BRI S PR Y
w2l E’J/’”]/I% A J‘j"ﬁ %9:.}33#1]13:3&&%& v 4] 3.4 -

(5) #.33 4+ (Syringe) ~ , :
#*pAPE LHFUDA Y ORI A 0 4o 35 ¢

B35 iy
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AEFRBRTEBEFEAFE T LEF o TR F LS %ﬁﬁﬁ
FEE o P Amms HiE emm R o 4e§] 3.6 -

% R L E=AV/d

BB AVEZEGRRBA N Z R HD f P kiR -
ﬂékﬁﬁi#”¢ﬁﬁﬁ’wui B R H TR T ST 0 o
R IRT A E F d 2 L aRT S TEr At b
FARTHEE-E AP A R E P R e Bk o TR BT R
WRBOHP FEP QTR GREE T e £ T S
R o

—h

[* bl 2 XA PEP R A BERL INTERTE £

BB AT AR -EITET TR PR ERR
BRI LB > TRT IR BT BN A YA HPF
FRE 1A EL R KL 60em g R i Rt e 2 gL 4
e B LI A W& Fea o KDS100 1SR R Y -
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3.3 RA&HH¥

331 BAFRRBEARFF
BATHPEARBIFEY BT AT
1~ 44
(1) ® 2z - pg(Polyethylene Oxide) » » + £ 30§ > o % » %
WA I kB e Y o e 3.7 .
(2) 2 &3 -k(Pure Water) » * r2 73 fAR e = fi} ~ W0 fpd b pE o
Bt 4o 380
(3) e fp# % pE(Chitosan, CS) » »+ £ 190§ » *fcF % > 3
AR WER IR S RPERL 0 4o 3.9 ¢
(4) #7ik 2% (Neomycin) “F 7% R, 0 i85 m e il ?
B el B4 A S o8 61464 x4u 4 0 4o 3.10 -
(5) 7kprps (Acetic Acid)o Bl &2 Fh o 3 10Fe L% i3 o Fpd §

B et o4 5 A B P 25 de) 3.11 5

A R B ATRR R R AT B & a2 PEO E A 4% -
5% ~ 6% ~ 7% ~ 8% - FpH friA K FR B E B 5 11452133241 o

B CSER A S 5 4% 5%~ 6%~ 7% ~ 8% - rkfiE fhfrih kgt b
B % 1:19~2:18 ~ 3:17 ~ 4:16 ~ 5:15 #icf o A @ PEO 2 CS thi iR
Bk kR G A% ~ 5% ~ 6% ~ 7% ~ 8% 0 fE fhfri ket ik A G
1:19 ~ 2:18 ~ 3:17 ~ 4:16 ~ 5:15 #cfé -
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] 3.8 2 Zr+ -k (Pure Water)
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B 3.11 rk iy f (Acetic Acid)

332 £33k

hnfen i A S
T P iEAe v g ET j\
sk FEd s R H-TEE T
FRR A BT

AR LB oA g T

s L H Bt TS

Cf G gk m o

mﬁ#,.s(NaCI)’ RNAvE B A
;& Y4 0.9% kLS 4 2 ﬁﬁk,*wﬁﬁ P il

FEER o 4 M HELE A R T N 0 BILFINLKE AR R

Ko H T AR R TE L BRI R o AR Rt (L

AR Fl A e d

Lo# 297§ g S AR T Y

i@ R ATRFRFERDFRE L o
2. % “4H 5 ARV ST e > I UG R angl et R L

B o
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http://translate.googleusercontent.com/translate_c?hl=zh-TW&sl=zh-CN&u=http://zh.wikipedia.org/wiki/%25E7%2594%259F%25E7%2590%2586%25E7%259B%2590%25E6%25B0%25B4&prev=/search%3Fq%3D%25E6%25B0%25AF%25E5%258C%2596%25E9%2588%2589%25E6%25BA%25B6%25E8%25A7%25A3%25E5%25BA%25A6%26hl%3Dzh-TW%26sa%3DX%26biw%3D1436%26bih%3D694&rurl=translate.google.com.tw&usg=ALkJrhgEswbPNZWACpO_iiY3bO1DZcu2IA
http://translate.googleusercontent.com/translate_c?hl=zh-TW&sl=zh-CN&u=http://zh.wikipedia.org/wiki/%25E8%25A1%2580%25E6%25B5%2586&prev=/search%3Fq%3D%25E6%25B0%25AF%25E5%258C%2596%25E9%2588%2589%25E6%25BA%25B6%25E8%25A7%25A3%25E5%25BA%25A6%26hl%3Dzh-TW%26sa%3DX%26biw%3D1436%26bih%3D694&rurl=translate.google.com.tw&usg=ALkJrhia-Ejz5tF2QxZLWRCeDhXsn41KUw
http://translate.googleusercontent.com/translate_c?hl=zh-TW&sl=zh-CN&u=http://zh.wikipedia.org/wiki/%25E6%25BB%25B2%25E9%2580%258F%25E5%25A3%2593&prev=/search%3Fq%3D%25E6%25B0%25AF%25E5%258C%2596%25E9%2588%2589%25E6%25BA%25B6%25E8%25A7%25A3%25E5%25BA%25A6%26hl%3Dzh-TW%26sa%3DX%26biw%3D1436%26bih%3D694&rurl=translate.google.com.tw&usg=ALkJrhgWNJaQT9aURkGiZDN487_4iQC89A
http://translate.googleusercontent.com/translate_c?hl=zh-TW&sl=zh-CN&u=http://zh.wikipedia.org/wiki/%25E7%2594%259F%25E7%2590%2586%25E7%259B%2590%25E6%25B0%25B4&prev=/search%3Fq%3D%25E6%25B0%25AF%25E5%258C%2596%25E9%2588%2589%25E6%25BA%25B6%25E8%25A7%25A3%25E5%25BA%25A6%26hl%3Dzh-TW%26sa%3DX%26biw%3D1436%26bih%3D694&rurl=translate.google.com.tw&usg=ALkJrhgEswbPNZWACpO_iiY3bO1DZcu2IA
http://translate.googleusercontent.com/translate_c?hl=zh-TW&sl=zh-CN&u=http://zh.wikipedia.org/wiki/%25E4%25BD%2593%25E6%25B6%25B2&prev=/search%3Fq%3D%25E6%25B0%25AF%25E5%258C%2596%25E9%2588%2589%25E6%25BA%25B6%25E8%25A7%25A3%25E5%25BA%25A6%26hl%3Dzh-TW%26sa%3DX%26biw%3D1436%26bih%3D694&rurl=translate.google.com.tw&usg=ALkJrhj3aO_fZLNVxvhbiCvTef7uP4UjNg

LA BHACR 312 9T o BT AT o of 4RI RGR 7
SR PR F IS T AT AT S 4o ] 313 4R

425k Bt 7

313 % Brgup 30158 T A ap
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T EMIRAIE K 0 R 2EF R EREFRT SRR &
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S AR TR R IR Sk e T S ] 3130 W p e BRI L 0 ok
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—1cm —_—2 cm
Bl 3147 ¥ sk et sl [33]

342 RBEiAR

HphT WR AR 314 BF R g RR T 53 TF % o M e
5L K et B R g SRR, B URIR R R B e {@*;‘}évfkrﬁ ¥
FE R AR PP AR RR R 218 2 BT A AR R
R BT o

@B ¢ Polymer Solution 3% 4 8 &£k B 4% ~5% ~ 6% ~ 7% ~ 8%
F I vt G PEO 2 CSIR &3 o4 ¥ 441 S §T i 25 4c #h3nfE 2 4 £
o RFAFRRES EF NI LR DE B I g DA

= RR A B ST A R e AT A T BT B ‘,P_F B BRT RN

R HFRES RORSE EFEHT TR Ad £ B E B R
Jo B 25 B s @& B AR o
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Polymer Solution

Force

Syringe Driver

High Voltage Supply — — — Fiber Formation

Bl 3.15 B b 5 (v 2%

oty

fPghdT R AcR 3162 FR ERRT FHERITFHR o R AIEK
R 1%~4% - fed PR R 5 @ R R T Bl iigr S 3
vg,w,m 4o 3.17 F)E4E F 0k & 4 Wlili7 Rl - B¢ Solution
SRR A 0 ) F B AR R 4%~5% 6%~ 7% £ 8% CS F 4 5 Bk o
f’“gﬂl%rlj‘%c;};}ia 4%~ 5% ~ 6% ~ 7% ~ 8% PEQ & » + 8 & 7
o 3 ¥ fe PR il et S ke 30 B e g e g el
B AT IRR TSP SRR AR B b 2 R
DR A IR T N R E R R
Bf TR BT H R E FiBR AR TSR
A

o

X

¥

’

-
Sk

\

Core Solution

High

Syringe / Voltage

Pump

Nanofibers

e

Shell Solution

Electricity Grounded
Collecting Plate

B 3.16 I #h 3 3 (735 & [15]
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35 LA HBRBER

AR B AR Y X F HEOM)IFE T #5505 4 kAR 6%i%
RN ST BTGS20 2~ 450 R 25°C 0 7R 16KV 0 RR
50% > Jc B & 4 43 QA i AR a5 Ao B 3.19 1 o B R %%
BRSSO ERERY S 10 24 0 8 R 25°C 0 TR 16KV 0 B R
60% » Jx B & L e Sk A e ] 3.21 0 3.22 #7r o kA 8% iRk

NS B L 10 448008 B 25°C 0 § & 18KV iR B 68% -
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3 b e fe DUE B R R e 5 317> T e
T 308 g2 % 2 11350 me B Y R 2w ool B o
77 3.21 22 B 3.23% Bl kA 792 F/ AT g bl 1 %k
B8%E & A TR ORI R oo TR R & & 7% 0 CS 2
PEOR £ REFHE TR % > 4cR 3.22 ¢ #77 » %R &3 R
SRS FL B2 Akt B G 20180 SR K K e B A e T 30 i U
% 0.715um e

R B 3.24 Ao 0 3R R AT (R L 3% 5 8% CS £ PEO
Bk L B S s 1019 0 ik B 4T
B NaCl 70 1o chsv 5k 8 JT % 1 A5
FomzanligaToe 95 088um &2 04um> ﬁnjif“’“ >
¥ el gk o
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k=2:18 > kB 6%)

W] 3.20 CS+PEO i & % & S im (e ki -k = 3:17 » k& 6%)
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fl 3.21 CS+PEQ gk -k =3:17 » k& T%)

W] 3.22 CSH+PEO & ' 5i o (fy pei s -k =2:18 » Ik & T%)
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E CSHEPEOARAERR > 8% P> d 2 CSAFEY
190 § > Flter e R enF A B RAERE S 0 FlUt R e pEE
Pro CS - 4 X E R > S0 5 kA58 o FI AR BB AT
MERTRBNER LB BIRER o

MT AR CSHPEORLEAREFT F ik ERE L 8% (T4
7% A enpE pL g Bokot Bl 1019 ehH B A 6] 5 1 7 CS & PEO R
Foot Bz 1i3 1 5 B RA3 F L 6] 0 r2 3 N Rt R T I R (T

VU R G OB%THR £ p ik A S 0 1T LI A e g okt ) 12
1:19 ShB ZA A b5 ¥ 7 CS 22 PEO R £ 14 &2 1:3 15 5 B 2ehia
?ﬁ‘b“ B o 13 AT A J’ﬁa#’-"‘ EfEgEiT e ¥ AaRY /7]‘ 4‘3?_,}?;??
NaCI’/}%%;E.iﬁ4thﬁ$?*f«f ' :

/J

] 3.23 CS+PEQO R & St (fy phis-k=1:19 > k& 8% > & 7 e
NaCl)

37



i8] 3.24 CS+PEO #.%

/%}i 8% ’ /,] 4

36 TSN ERES
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£ 0.9%T fRE o Hoarid 2 e B2 g ST et A o B 3.23
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% 4.1 XRD Data for Mixture ~ Coaxial and Nonwoven Nanofibers

120 112
condition Crystallization Crystallization
peak (20 ) peak (20 )

Mixture 19.11 23.04
PEO/CS=3/1

Mixture 1911 23.04
PEO/CS=1/1

Coaxial 19:52 23.94
PEO _30°C

Coaxial 19.52 23.94
PEO _70°C

Nonwoven 19.03 23.20
PEO _30°C

Nonwoven 19.03 23.20
PEO _70°C
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