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Abstract: The study was to develop and evaluate the rifapentine-loaded poly(lactic
acid-co-glycolic acid) (PLGA) microspheres (RPMs) for the treatment of osteoarticular
tuberculosis to avoid critical side effects caused by oral regimens of antibiotics or intravenous
antibiotics. The RPMs were spherical with rough surfaces, and elevated amounts of rifapentine
in the formulation markedly increased the particle size and drug loading, while decreased the
size distribution and entrapment efficiency. The highest drug loading and encapsulation effi-
ciency of RPMs were 23.93%%3.93% and 88.49%%8.49%, respectively. After the initial rapid
drug release, the release rate gradually decreased, and approximately 80% of the encapsulated
rifapentine was released after 30 days of incubation. Moreover, RPMs could effectively inhibit
the growth of Staphylococcus aureus. With increasing rifapentine content, the inhibition zones
were continuously enlarged while the minimal inhibitory concentration values decreased. These
results suggested that RPMs were bioactive and controlled release delivery systems for the
treatment of osteoarticular tuberculosis.

Keywords: Staphylococcus aureus, antitubercular drugs, in vitro, PLGA microspheres,
chemotherapy, antibacterial

Introduction

Osteoarticular tuberculosis, which accounts for approximately 10%—-20% of all diag-
nosed tuberculosis, is the most common extrapulmonary tuberculosis.! Antitubercular
drugs have been used not only in the mild osteoarticular tuberculosis but also in
the perioperation of infection foci debridement, remaining the cornerstone for the
treatment of osteoarticular tuberculosis. At present, osteoarticular tuberculosis has
been treated according to the standard therapy protocol by antitubercular drugs for
a minimum of 8 and 20 months for total chemotherapy.? However, longer treatment
time resulted in patient noncompliance and critical side effects.? It is key for the treat-
ment of osteoarticular tuberculosis to increase local drug concentrations for higher
therapeutic efficiencies and lower toxicity for body. Although antitubercular drugs
implanted in the infection foci can achieve these requirements, they will be rapidly
absorbed, possibly resulting in failure and recurrence. Research for more efficient
therapeutic approaches for the treatment of tuberculosis has been carried out by using
drug delivery systems.*° These systems are indeed expected to deliver medicines to
the target tissue more specifically and release the drugs continually, enhancing the
bioavailability and reducing the adverse effects.” Among the various drug delivery
systems, microspheres composed of biodegradable polymers, especially poly(lactic
acid-co-glycolic acid) (PLGA) microspheres, have brought up tremendous interest.®?

submit your manuscript
Dove

http:

Drug Design, Development and Therapy 2015:9 1359-1366 1359
© 2015 Wu et al. This work is published by Dove Medical Press Limited, and licensed under Creative Commons Attribution — Non Commercial (unported, v3.0)
Al License. The full terms of the License are available at http://creati fl /by-nc/3.0/. Non- ial uses of the work are permitted without any further

permission from Dove Medical Press Limited, provided the work is properly attributed. Permissions beyond the scope of the License are administered by Dove Medical Press Limited. Information on
how to request permission may be found at: http://www.dovepress.com/permissions.php



http://www.dovepress.com/permissions.php
http://creativecommons.org/licenses/by-nc/3.0/
www.dovepress.com
www.dovepress.com
www.dovepress.com
http://dx.doi.org/10.2147/DDDT.S78407
mailto:jdm571026@vip.163.com

Wau et al

Dove

PLGA is approved by the US Food and Drug Administration
(FDA) as a base for medical treatment due to its biocom-
patibility and biodegradability. PLGA microspheres have
been successfully formulated to entrap the front-line anti-
tuberculosis agents,!® especially rifampicin-loaded PLGA
microspheres.>!'! They have satisfactory characteristics and
controlled release properties and exhibited great potential
application in the field of tuberculosis treatment. However,
to the best of our knowledge, the drug contents of most
rifampicin-loaded PLGA microspheres are relatively low
(from 4.9% to 16.5%);* therefore, a higher dosage is needed
to achieve effective concentrations.

Rifapentine is a semisynthetic antibiotic belonging to the
rifamycin group and has been approved to be one of the first-
line medicines for the treatment of tuberculosis by the FDA.
Compared with rifampicin, rifapentine has similar antibacte-
rial spectrum, but approximately ten times greater antibacterial
potency against Mycobacterium tuberculosis bacteria (MTB)
in vitro,> and milder adverse reaction. Furthermore, rifapen-
tine possesses a very important feature: it can prevent drug
resistance.!? Taking these conditions into account, rifapentine
was chosen as a model drug to formulate PLGA microspheres,
which have not been reported yet in the literature.

In this study, rifapentine-loaded PLGA microspheres
(RPMs) were prepared by emulsion solvent evaporation
method. The physiochemical properties of RPMs were
characterized, including morphology, size distribution,
and encapsulation efficiency. In vitro drug release stud-
ies were carried out in phosphate-buffered saline (PBS,
0.2 M, pH 7.4) mediums at 37.1°C. Furthermore, the in vitro
antibacterial properties of the microspheres were detected by
agar diffusion test (ADT) and minimal inhibitory concentra-
tion (MIC).

Materials and methods

Materials

Poly(lactic-co-glycolic acid) (PLGA, lactic/glycolic =50:50)
with an average molecular weight of 45,000 was purchased
from Daigang Biomaterials Co. Ltd., Jinan, People’s Republic
of China. Rifapentine was purchased from Ruibio Ltd.,
Germany. The polyvinyl alcohol 1799 (PVA 1799, Sinopec
Sichuan Vinylon Factory, Chongging, People’s Republic of
China) was used as an emulsion stabilizer. Miieller—Hinton
(MH) broth and agar powder were purchased from Oxoid
Ltd., Hampshire, UK. The strains of Staphylococcus aureus
(S aureus, ATCC 6538) were procured from the clinical laboratory
of the first affiliated hospital of Chongqing Medical University.
All other chemical reagents were of analytical grade.

Microsphere preparation

Since rifapentine is a hydrophobic compound, RPMs were
prepared by oil-in-water (O/W) emulsion solvent evaporation
method." Briefly, 200 mg of PLGA was dissolved in 10 mL
dichloromethane (DCM), and different amounts of rifapen-
tine (0, 20, 50, 100 mg, named RPMs0, RPMs20, RPMs50,
and RPMs100) were dissolved into the polymer solution.
The polymer—solvent—drug solution (dispersed phase) was
uniformly injected into 100 mL of 2 wt% PV A 1799 aqueous
solution (continuous phase). The resulting mixture was emul-
sified by mechanical stirring (about 700x g) for 30 minutes at
room temperature to yield an O/W emulsion. Subsequently,
the emulsion was gently stirred (about 250X g) at room tem-
perature until the DCM volatilized completely. The hardened
microspheres were collected by centrifugation (2,000x g,
10 minutes) and washed three times with triple-distilled
water. The microspheres were freeze dried overnight to
obtain free-flowing particles and finally stored at —20°C.

Morphologies

The morphologies of RPMs were observed under a scanning
electron microscope (SEM, JSM-6500LV, JEOL, Tokyo,
Japan). The dry specimens were mounted onto sample stubs
using double-sided adhesive tape and then coated with gold
palladium under vacuum. The coated microspheres were
observed under the SEM at 15 kV.

Size distribution

The size distribution of the microspheres was measured using
laser particle size analyzer (JL-6000, Chengdu Jingxin Power
Analysis Instruments Ltd., Chengdu, People’s Republic of
China), and the D50 volume diameter was taken as the mean
diameter of the microspheres.

Rifapentine content and encapsulation

efficiencies

To detect the drug content and encapsulation efficiency of the
RPMs, 10 mg of RPMs was accurately weighed and dissolved
in 10 mL of methanol. After incubation at 37.1°C overnight,
the rifapentine in the solution was analyzed by UV—visible
spectrophotometry (SP-754, Shanghai Spectrum, People’s
Republic of China) at a wavelength of 475 nm. The drug
contents in the RPMs were calculated with a calibration curve
of rifapentine, which was achieved from rifapentine solution
in methanol with a concentration between 0.03 and 27 mg/L
(R?=0.9997). The encapsulation efficiency was defined as the
percent ratio of the actual rifapentine loading to the theoretical
rifapentine loading. Tests were done in triplicate.
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In vitro rifapentine release

The in vitro rifapentine release studies were carried out in
PBS (0.2 M, pH 7.4). About 10 mg of RPMs was enclosed
in a dialysis bag with a molecular weight cutoff of 3,500, and
then placed in a 50 mL centrifuge tube which was prefilled
with 10 mL PBS. The tube was placed in a shaking water
bath (37°C and 100x g), and the PBS was replenished every
day. At appropriate time intervals, the supernatant of the
PBS solution was collected and the optical density was read
at a wavelength of 475 nm by UV-visible spectrophotom-
etry. The release rates and cumulative release profiles were
calculated and mapped. The analysis of each sample was
repeated three times.

In vitro antibacterial activity

Bacterial suspension

Rifapentine is a broad-spectrum antibiotic and has a highly
antibacterial activity toward most gram-positive cocci.
Therefore, S. aureus (ATCC 6538) was used in this study to
investigate the in vitro antibacterial performance of RPMs.
A single colony of S. aureus was inoculated in MH broth and
incubated at 37°C for 24 hours in an incubator (Mermmet
model 800). Then the bacterial suspension was diluted
with MH broth to 10° colony-forming units per milliliter
(CFU/mL).

Agar diffusion test

Susceptibility of S. aureus strains to RPMs was determined
by the ADT with a filter paper. About 10 mg of the samples
were suspended in 10 mL of sterile PBS for 24 hours. The
PBS suspensions were centrifuged (1,000x g, 5 minutes) to
acquire supernatants, in which the sterile filter papers with a
diameter of 10 mm were immersed. Thirty minutes later, the
filter papers were withdrawn, the excess liquid was drained
off, and then irradiated by ultraviolet radiation three times,
every half an hour. About 50 pUL of bacterial suspensions
were homogeneously spread on MH agar plates. The filter
papers were carefully placed in the center of the plates with
sterile tweezers. After incubation at 37°C for 20 hours, the
agar plates were examined for the inhibition zone. The pure
rifapentine and unloaded PLGA microspheres were used as
positive and negative controls.

Minimal inhibitory concentration

The MIC values of rifapentine and RPMs were determined
by the broth macrodilution method according to the stan-
dard M07-A9 recommended by the Clinical and Laboratory
Standards Institute.'* About 12.8 mg of the samples were

dissolved in 5 mL of sterile MH broth and serially diluted to
final concentrations of 0.3 pg/mL (rifapentine) and 5 pg/mL
(RPMs). The freshly prepared bacteria suspension (2 mL;
10° CFU/mL in MH broth) was added to the same volume of
samples — MH broth. Therefore, the final concentration of the
S. aureus was 5x10° CFU/mL. Subsequently, the inoculated
broth was incubated at 37°C for 16 hours. The MIC value
was the lowest antibacterial agent concentration that can
completely inhibit the growth of the bacterium as detected
by the naked eye. Tests were performed in triplicate.

Statistical analysis

Results are expressed as means + standard deviation. Statisti-
cal analyses were performed using the SPSS 17.0 software.
Comparisons between the groups were performed using
one-way analysis of variance (ANOVA) with Tukey’s test.
A difference was considered statistically significant if the
P-value was less than or equal to 0.05.

Results and discussion
PLGA microspheres for rifapentine

delivery

The PLGA microspheres were well dispersed and mostly
spherical in shape (Figure 1). The rifapentine-unloaded
PLGA microspheres showed smooth surfaces without
hollows or deformations (Figure 1A). Although the micro-
spheres maintained their spherical shape, the rifapentine
in the formulation significantly affected the surface mor-
phology. The surfaces of the RPMs20 were bumpy, since
there were some shallow concaves (Figure 1B). As the
initial drug-to-polymer ratio increased, the concaves on
surfaces of the RPMs became deeper and changed into pores
(Figure 1C and D). Meanwhile, the surface porosity increased
significantly and the pores almost spread over the surfaces of
the RPMs100 (Figure 1D). According to Gilchrist et al'® these
concaves (pores) were formed due to the loss of solid—solid
phase-separated domains of drug from the polymer during
the microsphere hardening process.

Figure 2 presents the size distribution of three kinds
of RPMs and one unloaded PLGA microspheres. The
50th volume particle diameters (D50) were 12.422 um for
RPMs0, 16.737 um for RPMs20, 25.267 um for RPMs50,
and 27.833 um for RPMs100. With the increase in the D50
of PLGA microspheres, the size distribution was narrowed
gradually. Rifapentine is a hydrophobic chemical reagent that
would increase the viscosity of the PLGA-DCM solution
(the oil phase). Thus, because of the increasing amount of
rifapentine in the formula, the oil phase was more difficult
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Figure | SEM images of unloaded PLGA microspheres and RPMs.

x500 50 ym

Notes: (A) RPMs0, (B) RPMs20, (C) RPMs50, (D) RPMs100. RPMs0 denotes unloaded PLGA microspheres, RPMs20, RPMs50, and RPMs 100 denote rifapentine-loaded

PLGA microspheres with 20, 50, and 100 mg of rifapentine in formula, respectively.

Abbreviations: SEI, secondary electron image; SEM, scanning electron microscope; PLGA, poly(lactic acid-co-glycolic acid); RPMs, rifapentine-loaded PLGA microspheres.

to be dispersed into the external aqueous phase during the
second emulsification process.

The drug loading and encapsulation efficiency of the RPMs
are summarized in Table 1. It is obvious that, with an increase
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Figure 2 Size distribution of unloaded PLGA microspheres and RPMs.

Notes: Black line: RPMs0, red line: RPMs20, blue line: RPMs50, green line: RPMs 100.

RPMsO denotes unloaded PLGA microspheres, RPMs20, RPMs50, and RPMs100
denote rifapentine-loaded PLGA microspheres with 20, 50,and 100 mg of rifapentine
in formula, respectively.

Abbreviations: PLGA, poly(lactic acid-co-glycolic acid); RPMs, rifapentine-loaded
PLGA microspheres.

of rifapentine theoretical drug loading, the actual drug loading
increased, since there was more rifapentine to be encapsulated
by the PLGA polymer matrix. However, the entrapment effi-
ciency decreased with the increase of theoretical drug loading.
We all know that fast polymer precipitation on the surface
of the dispersed phase can prevent drug loss into the external
continuous phase.!® Rifapentine delayed the solidification
of the polymer—solvent—drug solution, and more rifapentine
molecules were diffused into the continuous phase under the
action of concentration potential energy. What’s more, accord-
ing to Gilchrist et al'® the lower encapsulation efficiency in the
RPMs with higher rifapentine loadings might be explained
by the loss of solid—solid phase-separated domains of drug
from the polymer. As shown in Figure 1, elevated amounts of
rifapentine in the formulation markedly increased the surface
porosity, losing more phase-separated domains and reducing
the encapsulation efficiency.

In view of the effects of rifapentine on the morphol-
ogy, size distribution, drug loading, and encapsulation
efficiency of the RPMs, the optimum parameters of RPMs
preparation in our study were as follows: 50 mg of rifa-
pentine and 200 mg of PLGA dissolved in 10 mL DCM,
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Table | Drug loading and entrapment efficiency of rifapentine-loaded PLGA microspheres

Group PLGA (mg) Rifapentine (mg) Theoretical drug loading (%) Actual drug loading (%) Entrapment efficiency (%)
RPMs20 200 20 9.09 8.04+0.29 88.49+3.23

RPMs50 200 50 20.00 17.16+0.40° 85.78+2.00°

RPMs100 200 100 3333 23.934+0.48%< 71.80+1.45%¢

Notes: n=3, mean + SD. RPMs20, RPMs50, and RPMs |00 denote rifapentine-loaded PLGA microspheres with 20, 50, and 100 mg of rifapentine in formula, respectively.

**Compared with RPMs20, P<<0.05. “/Compared with RPMs50, P<<0.05.
Abbreviation: PLGA, poly(lactic acid-co-glycolic acid).

and then uniformly injected into 100 mL of 2 wt% PVA
1799 aqueous solution. The mean diameter of the RPMs50
was 25.267 um, and the drug loading and encapsulation
efficiency were 17.16%%0.40% and 85.78%%2.00%,
respectively. In 2011, Doan et al* optimized the process
parameters of solvent evaporation method to produce
rifampicin-loaded PLGA microspheres with satisfactory
rifampicin contents (from 4.9% to 16.5%). The maximal
drug loading of rifampicin-loaded PLGA microspheres
prepared by Lawlor et al'” using a solvent evaporation pro-
cess was 25.6710.73 pg rifampicin per mg of PLGA, which
represented an encapsulation efficiency of 16.75%10.49%.
It is obvious that the drug loading and encapsulation effi-
ciency of the RPMs in this study were higher than those
of the two rifampicin-loaded PLGA microspheres men-
tioned earlier. Since rifapentine had approximately ten
times greater antibacterial potency against MTB in vitro,
the antibacterial potency of RPMs was much higher than that
of the rifampicin-loaded PLGA microspheres under the
same dosage. Furthermore, the encapsulation efficiency
was also higher than the highest encapsulation efficiency
(72.08%%1.90%) of rifapentine-loaded proliposomes, pre-
pared by single-step spray drying method.'® It is well known
that improving the encapsulation efficiency and drug loading
could reduce not only the loss of the bioactive substances
but also the administration dosage of microspheres.

In vitro rifapentine release

The release characteristic is an important aspect that must be
examined during the research and development process of a
drug delivery system. The in vitro release test was an in vitro
evaluation method of microspheres, and the results of three
types of RPMs are shown in Figures 3 and 4. All the three
types of microspheres in our tests exhibited a similar biphasic
release profile. A large amount of rifapentine was released
during the first 2 days, which was followed by a period of
decreased release rate for nearly 4 weeks. At the end of the
in vitro release tests, the cumulative release percentages of
rifapentine were 72.10%=0.26% for RPMs20, 80.22%+0.56%
for RPMs50, and 78.59%0.14% for RPMs100.

The initial release increased with increasing dosage of
rifapentine in the formulation, which was 9.07%0.11% for
RPMs20, 13.33%20.38% for RPMs50, and 15.50%10.09%
for RPMs100. The initial fast release was usually described
as a burst release, which might be attributed to the surface-
bound and poorly encapsulated drugs close to the surface.'
From the section PLGA Microspheres for Rifapentine Deliv-
ery in this paper, we know that a higher rifapentine dosage
facilitates the formation of more holes, which enlarge the
surface area per unit volume exposed to the release medium.
The porous structure of the PLGA microspheres allowed
the drug trapped in the layers near the surface to be rapidly
released.?’ Furthermore, the higher the drug loading, the
more drug molecules on the surface, which could contribute
significantly to the burst effect. Therefore, the higher dosage
of rifapentine in the formulation led to higher initial burst.

Subsequently, the release phase shifted to a sustained
release one, during which rifapentine was released at a slow
and gradually decreasing rate. According to Fredenberg et al?!
the sustained release phase was often attributed to the com-
bined effects of diffusion and erosion of the PLGA substrate.
Rifapentine was released by diffusion through the water-filled
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Figure 3 In vitro release rate of rifapentine from RPMs with different rifapentine
content in PBS (0.2 M, pH 7.4).

Notes: Squares: RPMs20 (8.04%); circles: RPMs50 (17.16%); triangles: RPMs100
(23.93%). RPMs20, RPMs50, and RPMsl00 denote rifapentine-loaded PLGA
microspheres with 20, 50, and 100 mg of rifapentine in formula, respectively.
Abbreviations: RPMs, rifapentine-loaded PLGA microspheres; PLGA, poly(lactic
acid-co-glycolic acid); PBS, phosphate-buffered saline.
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Figure 4 In vitro cumulative percent release of rifapentine from RPMs with different
rifapentine content in PBS (0.2 M, pH 7.4).

Note: Squares: RPMs20 (8.04%); circles: RPMs50 (17.16%); triangles: RPMs100
(23.93%). RPMs20, RPMs50, and RPMsl00 denote rifapentine-loaded PLGA
microspheres with 20, 50,and 100 mg of rifapentine in formula, respectively.
Abbreviations: RPMs, rifapentine-loaded PLGA microspheres; PLGA, poly(lactic
acid-co-glycolic acid); PBS, phosphate-buffered saline.

pores which were formed by the inner aqueous phase during
the fabrication process, diffusion of the drug, degradation, and
subsequent erosion of the PLGA substrate. It could be observed
in Figure 3 that, at the most time point, the higher the drug
loading, the greater the rifapentine release. There are two pos-
sible explanations for this phenomenon. On the one hand, the
diffusion might be promoted by the rifapentine concentration
gradient between the RPMs and the dissolution medium. On
the other, the porosity was increased by diffusion of the drug
and erosion of the PLGA substrate, leading to more PLGA
substrates contacting with the dissolution medium, facilitating
further drug release and erosion of the PLGA substrate.*>*
This kind of drug release characteristic possessed some
clinical significance in the treatment of osteoarticular tubercu-
losis. During the period of the initially fast release phase, a large
amount of rifapentine was released to obtain a high concentra-
tion level in the lesion site of infection, killing the pathogenic
bacteria quickly and effectively. Subsequently, the slow and
sustained drug release was conducive to maintain an effective

drug concentration for a long time, to inhibit the growth of
bacteria sustainably, and to prevent recrudescence.

In vitro antibacterial activity

The antibacterial activity of the RPMs against S. aureus was
evaluated by the ADT and MIC. The results of ADT are
shown in Figure 5. The pure PLGA microspheres, which
were used as negative control, do not affect the bacterial
growth. However, the pure rifapentine showed a markedly
large inhibition zone (21.88+0.40) um, which was larger
than 20 um. According to the standards M100-S23 recom-
mended by the Clinical and Laboratory Standards Institute,?
S. aureus strains used in our research are susceptible to
rifapentine. Therefore, S. aureus strains were used to evalu-
ate the antibacterial activities of rifapentine and RPMs. The
average diameter of the inhibition zones were 7.62+1.02 um
for RPMs20, 11.27+0.58 um for RPMs50, and 13.38+1.01
pm for RPMs100, showing that the increase of rifapentine
loading enlarged the inhibition zones.

The MIC of rifapentine against S. aureus is shown in
Figure 6. Under the naked eyes, the MH broth had already been
cloudy since the tenth tube. Therefore, the concentration of
rifapentine in the ninth tube (5 pg/mL) was the MIC value of
rifapentine against S. aureus. Combined with the ADT results,
a conclusion could be drawn that rifapentine possessed a high
antimicrobial activity against S. aureus in vitro.

Since the MIC value of rifapentine was the concentration
of rifapentine in the ninth tube, only nine concentration gra-
dients of each kind of PLGA microspheres were used in our
study. The results of the tests are plotted in Figure 7. The MIC
values of RPMs against S. aureus were 40 ug/mL (RPMs100,
Figure 7A), 80 pg/mL (RPMs50, Figure 7B), and 320 ug/mL
(RPMs20, Figure 7C). The MIC values continuously decreased
with the increase of rifapentine loading, and the results were
in good agreement with those of ADT. At the same bacterial
concentration, the inhibition zones and MIC values were deter-
mined by the amount of antimicrobial active substances in the
medium. Thus, by combining these two assays, we were able

Figure 5 The agar diffusion tests of unloaded PLGA microspheres, RPMs, and rifapentine against Staphylococcus aureus strains.

Notes: (A) RPMs0, (B) RPMs20 (8.04%), (C) RPMs50 (17.16%), (D) RPMs100 (23.93%), (E) rifapentine. RPMs0 denotes unloaded PLGA microspheres, RPMs20, RPMs50,
and RPMs 100 denote Rifapentine-loaded PLGA microspheres with 20, 50, and 100 mg of rifapentine in formula, respectively.

Abbreviations: PLGA, poly(lactic acid-co-glycolic acid); RPMs, rifapentine-loaded PLGA microspheres.
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Figure 6 The MIC of rifapentine against Staphylococcus aureus strains.

Notes: Red diamond: the lowest antibacterial agent concentration that can completely inhibit the growth of the bacterium as detected by the naked eye.

Abbreviation: MIC, minimal inhibitory concentration.

to conclude that the antimicrobial potency of the RPMs was
attributed to the release of rifapentine from the RPMs and its
seepage into the medium. On increasing the rifapentine content
of'the RPMs, the concentration differences between the micro-
spheres and the medium were increased and more rifapentine

was released. Therefore, the inhibition zones enlarged while
the MIC values decreased. In view of the antimicrobial activ-
ity of RPMs against S. aureus, we think that the rifapentine
does not get inactivated during the preparation process (the
emulsion solvent evaporation method).

Figure 7 The MIC of RPMs with different rifapentine content against Staphylococcus aureus strains.
Notes: Red diamond: the lowest antibacterial agent concentration that can completely inhibit the growth of the bacterium as detected by the naked eye. (A) RPMs|00
(23.93%), (B) RPMs50 (17.16%), (C) RPMs20 (8.04%). RPMs20, RPMs50, and RPMs 100 denote rifapentine-loaded PLGA microspheres with 20, 50, and 100 mg of rifapentine

in formula, respectively.

Abbreviations: MIC, minimal inhibitory concentration; RPMs, rifapentine-loaded PLGA microspheres; PLGA, poly(lactic acid-co-glycolic acid).
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Conclusion

In this study, rifapentine was successfully entrapped in PLGA
microspheres using the O/W emulsion solvent evaporation
method. The optimum parameters of RPMs preparation in
our study were 50 mg of rifapentine and 200 mg of PLGA
dissolved in 10 mL DCM, and then uniformly injecting into
100 mL of 2 wt% PV A aqueous solution. Elevated amounts
of rifapentine in the formulation markedly increased the
particle size and drug loading, while decreasing the size dis-
tribution and entrapment efficiency of the RPMs. The highest
drug loading and encapsulation efficiency of the RPMs were
23.93%%0.48% and 88.49%13.23%, respectively. After an
initially rapid drug release during the first 2 days, the rifapen-
tine release gradually slowed down and approximately 80%
of the encapsulated rifapentine was released after 30 days
of incubation. The in vitro antibacterial activity indicated
that the RPMs were bioactive and able to kill the S. aureus
in vitro. All these results suggest that the PLGA could be
used as a good carrier for rifapentine to formulate a bioac-
tive and controlled release delivery system that exhibits a
great potential in the treatment of osteoarticular tuberculosis.
Further research should be carried out to evaluate the bio-
compatibility and bioactivity of the RPMs in vivo.
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