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ABSTRACT 

The gallic acid-loaded electrospun cellulose acetate fibers were successfully prepared. The fiber containing 2.5% gallic 
acid was smooth surface but observed drug flake on the surface of the fiber when increasing drug content. The thermal 
properties, mechanical properties and drug release behavior of the fibers were investigated comparing to the corre-
sponding films. 
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1. Introduction 

Polymer fibers are used in a wide variety of applications 
ranging from textiles to composite reinforcements. Tra-
ditional methods for obtaining polymer fibers include 
melt spinning [1], wet spinning and gel spinning [2]. Re-
cently, there has been increasing interest in another 
method of fiber production, i.e., electrostatic spinning or 
electrospinning, which can produce fibers that are sub- 
micrometers down to nanometers in diameter. 

The electrospinning technique is a simple and versatile 
method which utilizes a high voltage source to inject 
charge of a certain polarity into a polymer solution or 
melt and then accelerated toward a collector of opposite 
polarity. As the electrostatic attraction between the oppo-
sitely charged liquid and collector and the electrostatic 
repulsions between like charges in the liquid become 
stronger the leading edge of the solution changes from a 
rounded meniscus to a cone (the Taylor cone) [3]. A fiber 
jet is eventually ejected from the Taylor cone as the elec-
tric field strength exceeds the surface tension of the liq-
uid. The fiber jet travels through the atmosphere allowing 
the solvent to evaporate, thus leading to the deposition of 
solid polymer fibers on the collector. The capacity to 
easily produce materials at this biological size scale has 
created a renewed interest in electrospinning for applica-
tions in drug delivery. The fibers exhibit several inter-
esting characteristics, for example, a high surface area to 
mass or volume ratio, high density of pores in sub-micro- 
meter length scale, vast possibilities for surface function-

alization, etc. [4,5]. These unique properties have trigge- 
red a broad range of potential applications, including 
nanocomposites [6], scaffolds for tissue engineering [7], 
sensors [8], protective clothing and filtration membranes 
[9], magneto-responsive fibers [10], superhydrophobic 
membranes [11], and especially drug delivery [12]. 

Cellulose acetate (CA) is one of the most important 
organic esters derived from cellulose. It is widely used as 
fibers, plastics applications and membranes in many in-
dustrial applications. Cellulose acetate is manufactured 
by reacting cellulose with acetic anhydride using sulfuric 
acid as a catalyst. Liu and Hsieh [13] reported the prepa-
ration of ultrafine CA fiber mats as well as regenerated 
cellulose membranes by electrospinning. They found that 
the most suitable solvent system for preparing the CA 
solutions for electrospinning was 2:1 v/v acetone/dimeth- 
ylacetamide (DMAc), as this mixture allowed the result-
ing CA solutions (i.e., 12.5 - 20 wt%) to be electrospun 
into fibers with average diameters ranging between 100 
nm and 1 mm. 

The applications of electrospun CA fiber mat as carri-
ers for topical/transdermal delivery of drugs have been 
reported [12,14] and [15]. Taepaiboon et al. [12] devel-
oped electrospun CA fiber mats as carriers for topi-
cal/transdermal delivery of vitamin A acid (Retin-A) and 
vitamin E (Vit-E). Moreover, Suwantong et al. [15] 
studied the use of electrospun CA fiber mats as carriers 
of curcumin, a herbal compound found in the plant Cur-
cuma longa L. 
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Among various drug, gallic acid (3,4,5-trihydroxybe- 
nzoic acid) is a natural phenolic compounds mostly fo- 
und in gallnuts, sumac, witch hazel, grapes, oak bark, 
and green tea. It has several biological activities includ-
ing antioxidant, antityrosinase, antimicrobial, anti-infla- 
mmatory and anticancer activities [16-18]. Due to its 
promising antioxidant activity, gallic acid is added in 
various skincare products in the form of natural herbal 
extracts. Gallic acid is also used as a standard substance 
in many antioxidant assays. Gallic acid has been shown 
to possess scavenging activities against several radicals, 
for example: superoxide anion, hydroxyl radicals, singlet 
oxygen or peroxyl radicals, and to protect cells from 
damage induced by UV-B or ionizing irradiation [19]. 
Additionally, gallic acid showed an antibacterial property 
against Escherichia coli, Staphylococcus aureus, Pseu-
domonas aeruginosa and especially Klebsiella pneumo-
niae [20]. From above mentioned this substance has 
many biological activities that has been potentially de-
veloped as active compound for skin or transdermal de-
livery system. However, the main limitation of gallic 
acid is its poor water solubility (11.5 mg/mL) [21,22]. In 
order to overcome this problem, electrospun fiber mats 
was use as a drug delivery carrier of gallic acid due to 
their high surface area should improve the solubility or 
releasing of gallic acid. 

The aim of this research was to develop mats of elec-
trospun CA nanofibers as carriers for delivery of gallic 
acid to the skin. In the present contribution, gallic acid 
was loaded into a CA solution which was later fabricated 
into ultrafine fibers by electrospinning. The gallic acid- 
loaded electrospun CA fiber mats were assessed for their 
potential use as carriers for topical or transdermal deliv-
ery of gallic acid. Morphology, thermal and tensile prop-
erties of both the neat and the gallic acid-loaded elec-
trospun CA fiber mats were investigated. The gallic acid 
release behavior of the gallic acid-loaded electros-pun 
CA fiber mats was also investigated. Comparisons were 
made against the corresponding solvent-cast films. 

2. Experimental 

2.1. Materials 

Cellulose acetate (CA; white powder; Mw = 30,000 Da; 
acetyl content = 39.7 wt%; degree of acetyl substitution 
2.4) was purchased from Sigma-Aldrich (Switzerland). 
Acetone and N, N-dimethylacetamide (DMAc), were 
purchased from Labscan (Asia), Thailand. Gallic acid 
was purchased from Fluka. 

2.2. Fiber Mat Preparation by Electrospinning 

An initial weighed amount of CA powder was dissolved 
in 2:1 v/v acetone/DMAc to obtain a 17% w/w CA solu-
tion as mentioned in the literature [23]. Gallic acid- 

loaded CA solutions were prepared by dissolving the 
same amount of CA powder and gallic acid in the 
amount of 2.5 - 10 wt% based on the weight of CA pow-
der, respectively, in the acetone/DMAc mixture.  

Electrospinning of the as-prepared solutions was car-
ried out by connecting the emitting electrode of positive 
polarity from a Gamma High-Voltage Research ES30PN/ 
M692 high voltage DC power supply to the solutions 
contained in a standard 50-ml syringe, the open end of 
which was attached to a blunt gauge-20 stainless steel 
needle (OD = 1.2 mm), used as the nozzle, and the 
grounding electrode to a home-made rotating metal drum 
(OD = 12 cm) was covered with aluminum foil to used as 
the fiber collection device. Electrical potential of 12 kV 
was applied across a fixed distance of 12.5 cm between 
the tip of the nozzle and the outer surface of the drum. 
The feed rate of the solutions was controlled at 0.1 ml/h 
by means of a Kd Scientific syringe pump. Electrospin-
ning was carried out in room conditions. 

In order to compared the mechanical properties and 
drug release behavior of as-prepared electrospun fiber 
mat, gallic acid-loaded films were prepared by casting 
technique. 

2.3. Characterizations and Testing 

Prior to electrospinning, the as-prepared solutions were 
measured for their viscosity and conductivity using a 
viscometer (VISCO STAR Plus) and a conductivity me-
ter (Oakton CON 6/TDS 6 Conductivity/TDS meters), 
respectively. The measurements were carried out at 25˚C 
and average values for each solution were calculated 
from at least three measurements. 

Morphological appearance of the neat and the gallic 
acid-loaded as-spun CA fiber mats were observed by a 
JEOL JSM-6380LV scanning electron microscope (SEM). 
The fiber mats samples were sputtered with a thin layer 
of gold prior to SEM observation. Diameters of the indi-
vidual fibers in the as-spun fiber mats were measured 
directly from the SEM images using a SemAphore 4.0 
software. 

Thermal properties of the neat and the gallic acidl- 
oaded electrospun CA fiber mats were analyzed by dif-
ferential scanning calorimetry (DSC) and observed the 
melting behavior by hot stage microscope. DSC thermo-
grams were recorded on a Perkin Elmer Pyris Sapphine 
DSC analyzer, standard 115V class A at a heating rate of 
10˚C·min–1 under nitrogen atmosphere. Samples of 
around 5 mg - 10 mg were used for the DSC measure-
ments. Melting behavior were observed by hot stage mi-
croscope on hot stage, Mettler-Toledo GmbH Analytical, 
FP90 Central Processor at a heating rate of 15˚C·min–1. 
Recording the change of sample was performed every 
one minute. 

The mechanical integrity in terms of the tensile strength 
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and the strain at maximum of both the neat and the gallic 
acid-loaded as-spun CA fiber mats and as-cast CA films 
were investigated using a Texture analyzer model Stable 
Micro System TA.XT. plus at room conditions. Each 
specimen was cut into a rectangular shape (10 × 90 mm). 
The crosshead speed and the gauge length were 20 mm/ 
min and 50 mm, respectively. The results were reported 
as average values (n = 10). 

The percentage of swelling and the percentage of 
weight loss of both the neat and the gallic acid-loaded 
as-spun CA fiber mats were measured in a phosphate 
buffer solution at temperature of 25˚C for 24 h according 
to the Equation (1) and Equation (2), respectively: 
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where M is the weight of each sample after submersion 
in the buffer solution for 24 h, Md is the weight of the 
sample after submersion in the buffer solution for 24 h in 
its dry state, Mi is the initial weight of the sample in its 
dry state. 

Gallic acid release behavior was determined by moni-
toring the UV absorbance as a function of release time. 
The gallic acid-loaded as-spun CA fiber mats were first 
punched into phosphate buffer solution medium pH 6.8, 
the gallic acid release studies were carried out at room 
temperature. Samples of 5 mL were taken from the buf- 
fer solution between 0 - 168 hours. The amount of gallic 
acid present in the release buffer was determined by a 
UV-vis spectrophotometer UV-2101 PC (Shimadsu, Ja-
pan) at the wavelength of 259 nm. The results were pre- 
sented in term of cumulative release as a function of re-
lease time based on Equation (3): 

 
100

100tM

M
 Cumulative amount of release %   (3) 

where Mt was the amount of gallic acid released at time t, 
the amount of gallic acid in gallic acid-loaded as-spun 
CA fiber mats was regarded as M100. Five samples were 
tested for each gallic acid-loaded as-spun CA fiber mats. 

3. Results and Discussion 

3.1. Electrospinning 

Due to limited soluble ability of gallic acid in CA solu-
tion, the CA solution containing 2.5% - 5% gallic acid 
was yellowish clear solution but when increasing the 
content of gallic acid to 7.5% - 10% the colloidal solu-
tion were achieved and the color of the solution was turn 
to yellow with more gallic acid content. Prior to electro-
spinning, both the neat and the gallic acid-loaded CA 

solutions were measured for their viscosity and the con-
ductivity, and the results are summarized in Table 1. 

The presence of gallic acid in the base CA solution 
was responsible for the observed increase in the viscosity 
values but the solution conductivity was found to slightly 
decrease with increasing the gallic acid content. Electro-
spinning of these solutions was carried out at a fixed 
electric field of 12 kV/12.5 cm. Selected SEM images of 
the electrospun fibers from these solutions are shown in 
Figure 1. 
 
Table 1. Shear viscosity and electrical conductivity of neat 
and gallic acid-containing CA solutions (n = 10) as well as 
diameters and fiber content of the individual fibers within 
the resulting electrospun fiber mats. 

Gallic acid 
content 

(% w/w)

Viscosity
(cP) 

Electrical 
conductivity 
(mS cm–1) 

Fiber 
Diameters 

(nm) 

Fiber 
content 

(/100 um)

0 498.5 4.45 539 ± 213 17 ± 2 

2.5 542.2 4.32 701 ± 162 23 ± 1 

5 686.2 4.28 716 ± 160 18 ± 3 

7.5 832.1 4.13 935 ± 142 12 ± 2 

10 973.2 4.04 1057 ± 298 11 ± 3 

 

   
(a)                (b) 

   
(c)                 (d) 

 
(e) 

Figure 1. Scanning electron micrographs of neat and gallic 
acid-loaded electrospun CA fiber mats at various gallic acid 
contents for (a) 0%; (b) 2.5%; (c) 5%; (d) 7.5% and (e) 
10%. Note: applied electric field = 12 kV/12.5 cm. 
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Clearly, cross-sectionally round fibers were obtained. 
The diameters of the neat CA fibers were ~539 ± 213 nm, 
while those of the gallic acid-loaded CA fibers ranged 
between ~701 ± 162 and 1057 ± 298 nm with depend-
ency on the initial amount of the as-loaded gallic acid 
(see Table 1). The neat CA fiber was a smallest size 
when compared to the gallic acid-loaded CA fiber. This 
is because of the lowest solution viscosity and highest 
electrical conductivity which accelerate the stretching of 
the polymer during electrospinning. An adding the gallic 
acid to CA solution was affected the viscosity of the CA 
solution and resulted in increasing the fiber diameter. 
Normally, the solution viscosity increased with increas-
ing solution concentration according to a power-law rela-
tionship and an increase in the solution viscosity should 
result in the formation of fibers of larger diameters [24, 
25]. 

Interestingly, the aggregation of gallic acid was ob-
served on the surface of these fibers especially with gal-
lic acid content of 7.5% - 10%, implying that the as-lo- 
aded gallic acid was not perfectly incorporated well 
within the fibers. Gallic acid is poor water solubility [22]. 
Its solubility in the electrospinning solution was limited. 
During the rapid evaporation of the solvent, phase sepa-
ration took place quickly between the drug and CA. 
Therefore, quite a portion of the drug aggregate came to 
the fiber surface. 

3.2. Thermal Properties and Melting Behavior 

The thermal properties of gallic acid, the neat and the 
gallic acid-loaded electrospun CA fiber mats were inves-
tigated by DSC and hot stage microscope. Figure 2 
shows DSC thermograph for the gallic acid and the neat 
and the gallic acid-loaded electrospun CA fiber mats. 
Within the temperature range investigated, gallic acid 
showed the large board exothermic, the loss of moisture 
coupled, and the melting transition, with the peak tem-
peratures being observed at 62˚C and 267˚C, respectively. 

The neat electrospun CA fiber mat exhibited only en-
dothermic thermal transitions, 50˚C - 110˚C, corresp- 
onding to the loss of moisture coupled with a glass tran-
sition but absent the melting peak. The reported glass 
transition temperature of CA was occurred over a wide 
temperature range depending on the degree of acetyl 
substitution (DS) of the polymer, [26] while the reported 
melting of CA (degree of polymerization ≈500 - 600; 
DS ≈ 2.4) in the form of solvent-cast film was oc-
curred over a wide temperature range with the peak tem-
perature being observed at 224˚C [27]. 

All of the gallic acid-loaded electrospun CA fiber mats 
exhibited a loss of moisture coupled with a glass transi-
tion over about the same temperature range as that of the 
neat electrospun CA fiber mat. Moreover, it was found 
that the area under the endothermic peak increased with 

 

Figure 2. DSC thermogram of gallic acid powder, CA pellet, 
neat and gallic acid-loaded electrospun CA fiber mats. 
 
increasing gallic acid content. It is postulated that an in-
corporation of the gallic acid into the CA fiber mats was 
improved the moisture absorption of the electrospun CA 
fiber mats. However, the melting peak which related to 
the melting of gallic acid was absent from the corre- 
sponding DSC thermograms for the gallic acid-loaded 
electrospun CA fiber mats. Since the very low concentra- 
tion of gallic acid in electrospun CA fiber mats, it is pos- 
sible that it could not be detected by DSC technique. 

In order to study the melting behavior of gallic acid- 
loaded electrospun CA fiber mats, hot stage microscope 
was used and reported in Table 2. It was found that the 
melting temperature of the neat electrospun CA mat 
started at 212˚C. Evidently, onset melting temperature of 
gallic acid-loaded electrospun CA fiber mats was found 
to decrease with increasing gallic acid content. 

3.3. Mechanical Properties 

The mechanical properties in terms of the tensile strength 
and the elongation at break of both the neat and the gallic 
acid-loaded electrospun CA fiber mats were investigated 
and the results are summarized in Table 3. 

The initial addition of gallic acid (i.e., at 2.5% w/w) in 
the CA solution caused both the tensile strength and 
elongation at break of the gallic acid-loaded electrospun 
CA fiber mats to increase from that of the neat fiber mats. 
With further increase in the gallic acid content between 
2.5% and 7.5% w/w in the CA solution, the tensile 
strength of the gallic acid-loaded electrospun CA fiber 
mats increased monotonically with increase in the gallic 
acid content to reach maximum values at the gallic acid 
content of 7.5% w/w. Further increase in the gallic acid 
content to 10% w/w, a decrease in the tensile strength of 
the gallic acid-loaded electrospun CA fiber mats was 
observed. On the other hand, the elongation at break of 
the electrospun CA fiber mats that were fabricated from 
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Table 2. Melting behavior of neat and gallic acid-loaded electrospun CA fiber mats. 

Before melting Onset melting After melting 
Gallic acid  

content (% w/w) 
Appearance 

T 

(˚C) 
Appearance 

T 
(˚C)

Appearance 

0 

 

212 

 

248 

 

2.5 

 

191 

 

227 

 

5 

  

225 189 

 

7.5 

 

178 

 

220 

 

10 

 

180 

 

222 

 

 
Table 3. Mechanical properties of neat and gallic acid-loaded electrospun CA fiber mats. 

Tensile strength (MPa) Elongation at break (%) 
Gallic acid content (% w/w) 

Fiber mat Film Fiber mat Film 

0 1.08 ± 0.31 26.62 ± 4.98 22.10 ± 2.99 1.827 ± 0.44 

2.5 1.13 ± 0.25 23.72 ± 4.94 28.04 ± 2.77 3.16 ± 0.28 

5 1.36 ±0.15 14.38 ± 1.63 15.21 ± 8.93 2.73 ± 0.68 

7.5 1.83 ± 0.27 11.28 ± 1.42 13.92 ± 1.05 1.38 ± 0.58 

10 1.68 ± 0.66 10.45 ± 1.38 10.88 ± 12.02 1.81 ± 0.69 

 
the CA solutions containing 5% - 10% w/w gallic acid 
was significant decrease monotonically with increase in 
the gallic acid content. 

On the other hand, the tensile strength for all the as- 

cast films was in the range of 10.45 - 26.62 MPa, which 
decreased with increasing gallic acid. The much greater 
tensile strength of the as-cast films in comparison with 
that of the electrospun fiber mats was also reflected in 
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the observed lower elongation at break of the films in 
comparison with that of the electrospun fiber mats. Spe-
cifically, the elongation at break for all the as-cast films 
was in the range of 1.38% - 2.73%. This result was also 
agreed to previous reports [12,15]. 

3.4. Swelling and Weight Loss Behavior 

The percentage of swelling and the percentage of weight 
loss of the gallic acid-loaded electrospun CA fiber mats 
after submersion in phosphate buffer pH 6.8 at 25˚C for 
24 h were characterized and the results are shown in Fig-
ure 3. 

The percentage of swelling of electrospun CA fiber 
mats was 2527%. In comparison with that of the neat ma- 
terials, the swelling ability of the gallic acid-loaded elect- 
rospun CA fiber mats prepared from the CA solutions co- 
ntaining 2.5% w/w gallic acid was higher (i.e., 3124%), 
while that of gallic acid-loaded electrospun CA fiber mats 
prepared from the solutions containing 5, 7.5 and 10% 
w/w gallic acid was lower. An increase in percentage 
 

 
(a) 

 
(b) 

Figure 3. (a) Percentage of swelling and (b) percentage of 
weight loss in phosphate buffer at room temperature for 
neat and the gallic acid-loaded electrospun CA fiber mats. 

of swelling of 2.5% w/w gallic acid-loaded electrospun 
CA fiber mats was due to the good incorporation of gal-
lic acid into the electrospun CA fiber mats which in-
creased the water absorption ability of the electrospun 
fiber mats. In the contrast way, a decrease in percentage 
of swelling of higher loading content of gallic acid-loaded 
electrospun CA fiber mats was due to the aggregation of 
gallic acid on the surface of the electrospun CA fiber 
mats which easy to dissolve in buffer media. The water 
solubility of gallic acid is 11.5 mg/mL [22]. This phe-
nomenon is results in lowering the weight of sample. 
However, due to the high water absorption ability of the 
CA molecule so these gallic acid-loaded electrospun CA 
fiber mats were still swelling in buffer medium but lower 
when compared to the neat materials. 

Evidently, the percentage of weight loss for the neat 
electrospun CA fiber mats after submersion in phosphate 
buffer for 24 h was in the range of –18%. Since CA is 
soluble in glacial acetic acid [26], it should be less solu-
ble in this phosphate buffer solution. Moreover, due per-
haps to the high ability to form the strongly chemical 
bonding to water molecule of the neat fiber mats, the 
percentage of weight loss for both types of neat elec-
trospun CA fiber was then low. 

In comparison with those of the neat fiber mats, such 
the percentage of weight loss values of the gallic acid- 
loaded electrospun CA fiber mats was increased with 
increasing gallic acid loading content. These correspo- 
nded to the percentage of swelling which as a result of 
dissolution of gallic acid aggregate on the surface of the 
electrospun fiber mats. 

3.5. Gallic Acid Release Behavior 

The release characteristics of the gallic acid from the 
gallic acid-loaded electrospun CA fiber mats and as-cast 
CA films were carried out by the total immersion method. 
The experiments were carried out in the phosphate buffer 
medium at the room temperature. The cumulative amount 
of the gallic acids released (reported as the percentage of 
the actual amount of gallic acids present in the drug- 
loaded samples) from the drug-loaded samples is showed 
in Figure 4. 

Gallic acid released from the drug-loaded as-cast film 
exhibited a burst release, while that from the electrospun 
CA fiber mats ones did not. Specifically, gallic acid re-
leased from the as-cast film showed the burst release 
during the first 20 min and reached a plateau at the 
maximum release of 15% with further increase in the 
immersion time for 2.5% gallic acid content as-cast film 
and 20% for 10% gallic acid content as-cast film. On the 
other hand, the drug-loaded electrospun fiber mat showed a 
gradual increase in the cumulative release of gallic acid 
over the 100 h testing period. At 100 h, the maximum 
amount of gallic acid released from the electrospun fiber 
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(a) 

 
(b) 

Figure 4. Cumulative gallic acid release profile in phosphate 
buffer medium pH 6.8 at room temperature from (a) electr- 
ospun CA fiber mats and (b) as-cast films. 
 
mat samples was 45%. The 2.5% gallic acid-loaded CA 
fiber mats specimen was released into the medium in 
range of 45% and the time for constant release of gallic 
acid was longer than that of other gallic acid content 
loaded CA fiber mats. 

Interestingly, it was found that the release from 7.5% - 
10% w/w gallic acid loaded electrospun CA fiber mats 
were rather rapid in the initial stage of release profile 
when compared to that of the lower gallic acid loaded 
fiber mats, because at this loading content, the gallic acid 
was located on the surface of electrospun fiber under the 
driving of electric force in the process of electrospinning 
due to the limitation of gallic acid solubility in CA solu-
tion, as seen in SEM result. Thus, the drugs located on 
the surface of electrospun fibers could dissolve into 
buffer solution directly. 

It is apparent that the amounts of gallic acid released 

from the drug-loaded as-cast CA films were significantly 
lower than those released from the corresponding elec-
trospun fiber mats. The fact that the amounts of gallic 
acid released from the drug-loaded electrospun CA fiber 
mats were greater than that from the corresponding 
as-cast films could be due to the highly porous structure 
of the electrospun fiber mats that provided much greater 
surface area per unit volume or mass of the materials 
than the dense structure of the corresponding as-cast 
films [15]. 

4. Conclusions 

Gallic acid-loaded electrospun cellulose acetate (CA) 
fiber mats were prepared by electrospinning technique 
under a fixed electric field of 12 kV/12.5 cm. 17% w/v 
CA solution in 2:1 v/v acetone/N,N-dimethylacetamide 
was used as the base spinning solution, into which gallic 
acid in an amount of 2.5% - 10% w/w (based on the 
weight of CA) was added to prepare the gallic acid spin-
ning solutions. The electrospun fibers from these solu-
tions were found to be cross-sectionally round with 
smooth surface for low gallic acid loading content but 
observed the aggregated gallic acid flake on the surface 
of fiber for high gallic acid loading content. The average 
diameters were ranging between 537 and 1057 nm which 
found to increase with increasing gallic acid loading 
content. The melting behavior of these electrospun fiber 
mats was depended on the gallic acid loading content 
which decreased with increasing gallic acid content. The 
mechanical properties in terms of the tensile strength and 
the percentage of elongation ate break of these elec-
trospun fiber mats was evaluated in comparison with that 
of the corresponding as-cast films. It was observed that 
the as-cast films exhibited greater tensile strength than 
the electrospun fiber mats, while the percentage of elon-
gation ate break of the electrospun fiber mats was about 
10× as much as that of the as-cast films. The release 
characteristics of gallic acid from the gallic acid-loaded 
electrospun CA fiber mats and the corresponding as-cast 
films were tested in the phosphate buffer medium at 
room temperature, by the total immersion method. The 
loading content of gallic acid was significantly affected 
to the release behavior due to the different fiber mor-
phology. In comparison with the amounts of gallic acid 
released from the drug-loaded electrospun CA fiber mats, 
those of the gallic acid released from the corresponding 
as-cast films were much lower. 
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