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A B S T R A C T

The aim of the present study was to develop a novel long-acting Poly (lactic-co-glycolic acid)

(PLGA)-based microspheres formulation of Bisdemethoxycurcum (BDMC) by emulsion-

solvent evaporation method. Meanwhile, the effects of the volume ratio of the dispersed

phase and continuous phase, the concentration of PLGA and PVA, the theoretical drug loading

and stirring speed were investigated. The mean diameter of the microspheres was 8.5 µm

and the size distribution was narrow. The encapsulation efficiency (EE) and drug loading

efficiency (DLE) of BDME loaded PLGA microspheres (BDMC-PLGA-MS) was 94.18% and 8.14%,

respectively. In an in vitro study of drug release, it can be concluded that the BDMC-PLGA-

MS exhibited sustained and long-term release properties for 96 h. Stability studies suggested

that the microspheres we prepared had a very good stability. Furthermore, the results of

an in vivo study indicated that the BDMC-PLGA-MS had sustained release effect and was

mainly distributed in the lung tissue, and less distribution in other tissues, which indi-

cated that microspheres could be an effective parenteral carrier for the delivery of BDMC

in lung cancer treatment.

© 2018 Production and hosting by Elsevier B.V. on behalf of Shenyang Pharmaceutical

University. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Bisdemethoxycurcumin (BDMC) is an α, β-unsaturated 1,
3-diketone that constitutes one of the three major compo-
nents of the Curcuma longa [1]. Compared with curcumin, a
β-unsaturated BDMC (Fig. 1) [2], consists of two phenyl and two
hydroxyl groups which enhance its activities. And it is found
more efficacious than curcumin and the increased potency is
attributed to better stability in physiological media with a larger
number of phenolic groups in BDMC [3,4]. The potential
prosperities of BDMC in anti-oxidant [5,6], anti-inflammatory
[7,8], anti-diabetes [9], and in the treatment of inflection with
tumors have been extensively studied in both intensive labo-
ratories and clinical researches. Topical application of
commercial grade BDMC has an equally potent inhibitory effect
on the adhesion, invasion and migration of human ovarian
cancer cells [10]. BDMC can downregulate vimentin and
upregulate E-cadherin expression so as to inhibit the inva-
sion and migration in highly metastatic human lung cancer
cells [11]. The current research suggests that BDMC can po-
tentially be used as a chemotherapeutic agent in human
leukemic cancer [12,13]. Besides it may have a therapeutic func-
tion in the restoration of WIF-1 expression in non-small cell
lung cancer cell lines [14]. However, most cancer deaths are
not caused by the growth of the primary tumor but result from
its invasive spread to the secondary site. It is demonstrated
that BDMC shows higher antimetastasis potency than curcumin
by the differentially down-regulation of ECM degradation
enzymes [15]. Furthermore, BDMC has the potential to inhibit
multidrug resistance in cancer chemotherapy [16].

Despite great therapeutic potentials for BDMC utilization
in a variety of diseases, its clinical development has been hin-
dered due to its fast metabolism and poor water solubility. So
suitable administration is needed to avoid repeated adminis-
tration, and some alternative formulation approaches such as
liposomes, nanospheres and microspheres need to be taken
into account [17]. The modem microencapsulation of bioactive
substances has been an important formulation strategy since
its inception about 70 years ago, which focused on the encap-
sulation of larger molecules, e.g., peptides [18], proteins [19],
and DNA/RNA [20,21] for potential use as vaccines or as long-
acting release. Microsphere systems have been used for drugs
with a low solubility and a low permeability to improve the
therapeutic response as well as to reduce side effects at the
local site [22,23]. Microsphere formulations are particularly well
suited for the local treatment of diseases as they are inject-
able, and the drug encapsulates at high efficiency and the
release rate is slow over a period of months [24,25].

Biodegradable microparticles composed of Poly (lactic-co-
glycolic acid) (PLGA) are well established drug delivery systems,

possessing high potential to serve as carriers for drugs [26].
PLGA has been successfully used as a biodegradable polymer,
because it undergoes hydrolysis in the body to produce the origi-
nal monomer, lactic acid and glycolic acid. And it is a copolymer
with demonstrated safety used in a host of Food and Drug Ad-
ministration (FDA) approved therapeutic devices.

In this study, we prepared BDMC-PLGA-MS by emulsion
solvent evaporation method. The particle size, morphological
characteristics, encapsulation efficiency and drug release prop-
erties in vitro of BDMC-PLGA-MS were examined. The results
suggested that it might be a good formulation. We also evalu-
ated plasma pharmacokinetic and tissue distribution of BDMC-
PLGA-MS in rats to obtain a better understanding of its
pharmacological characteristics.

2. Materials and methods

2.1. Materials, reagents and animals

Bisdemethoxycurcumin (BDMC), standard substance
(purity: ≥ 99%) was purchased from Shanghai Guigu Biologi-
cal Technology Co. Ltd. BDMC raw material (purity: ≥ 99%) was
prepared by Department of Clinical pharmacy, Anhui Univer-
sity of Traditional Chinese. Poly (lactic-co-glycolic acid) (PLGA)
containing a 50:50 ratio of lactic and glycolic acids (50:50,
IV = 0.46–0.55 dl/g, Mw = 50000) was purchased from Jinan
Daigang Biomaterial Co., Ltd. Poly (vinyl alcohol) (PVA-124) was
supplied by the Nanfang Chemical and Glasses Company.
Sodium dodecyl sulfate (SDS) was purchased from Longxi Bio-
material Co., Ltd. Ethyl acetate, methylene chloride, and
methanol (AR) were supplied by Shanghai Xinghua Biomate-
rial Co., Ltd. Acetonitrile was of high-performance liquid
chromatography grade. All other reagents and solvents were
of analytical grade, and were commercially available.

Sprague-Dawley rats (220 ± 20 g) were supplied by Labora-
tory Animal Center of Anhui Medical University (Hefei, Anhui,
China permit number SCXK 2011-0002). It took at least one week
to make rats adapt to the environment with standardized tem-
perature 24 ± 2 °C and 50 ± 10% humidity.The rats were fed with
standard laboratory chow and allowed access to water ad libitum
before experiments begin. But they were fasted overnight with
water available before experiments. All animal experiments
were performed in accordance with the approval of the Animal
Ethics Committee of Anhui Medical University.

2.2. Preparation of BDMC-PLGA-MS by emulsion-solvent
evaporation method

BDMC-PLGA-MS was prepared using an emulsion-solvent
evaporation method. Briefly, 21–35 mg peptide was an oil-in

Fig. 1 – Chemical structures of (A) curcumin and (B) bisdemethoxycurcumin.
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water emulsion solvent evaporation technique that was used
for BDMC microsphere formulation. 100 mg of PLGA was dis-
solved in 0.8 ml of methylene chloride and 0.2 ml ethyl acetate,
and 10 mg of BDMC was dispersed in this solution.This organic
phase was added slowly to 100 ml of 1.5% (w/v) aqueous PVA
solution and stirred at 800 rpm. for 4 h. The resulting
microspheres were washed with double distilled deionized
sterile water for 3 times and frozen dried for 24 h.

2.2.1. HPLC analysis of BDMC and method validation in
vitro
The content of BDMC was determined by high performance
liquid chromatography (HPLC).The HPLC is composed of binary
LC-15C pumps (Shimadzu, Japan) and a SPD-15C UV detector
(Shimadzu, Japan). Data processing was performed with LC-
Solution software. The analytical column was an Inertsil/
wondasilTM C18 column (150 mm × 4.6 mm, 5 µm) with the
temperature at 30 °C. The mobile phase was acetonitrile and
4% acetic acid solution (48:52, v/v) and was delivered at a flow
rate of 1.0 ml/min. The injection volume was 20 µl and detec-
tion of BDMC was carried out at 430 nm.The specificity, linearity,
precision, recovery and repeatability experiments were per-
formed to evaluate the HPLC method. The linearity test of the
method was examined with standard solutions by injecting a
series of concentrations, and the regression equations of BDMC
was calculated in the form of y = ax + b, where y and x were
peak area and concentration, respectively.

2.2.2. Measurement of particle size and surface morphology
Microsphere morphology and shape were characterized by
scanning electron microscopy (SEM). The particle size was de-
termined by laser diffraction (LD) using a Zetasizer (3000HS,
USA). Microparticles were added to an aqueous solution of 2%
CMC-Na.The suspension was sonicated for 30 s and was stirred
during the measurement.

2.2.3. Thermal analysis
Differential scanning calorimetry (DSC) was used to deter-
mine the thermal properties of the polymer, drug and all
formulations (BDMC, blank PLGA-MS, BDMC-PLGA-MS and the
mechanical mixture of blank PLGA-MS and BDMC).

2.2.4. Determination of drug entrapment efficiency and drug
loading
Drug efficiency (EE) was determined by measuring the total
amount of drug in the collected samples. Approximately 1 mg
of BDMC-PLGA-MS was dissolved in acetonitrile (20 µl). Then
this solution was diluted in 1000 µl methanol and centri-
fuged for 10 min. The suspension was filtered (0.45 µm) and
analyzed by HPLC. The EE and DLE were determined by the fol-
lowing equations:

EE mass of drug loaded in MS mass of drug processed%( ) ( )=
× 1000

DEL amount of furosemide in microspheres
amount of furo

%( ) = (
ssemide used in formulation) × 100

2.2.5. Stability test of BDMC-PLGA-MS
In order to study the stability of microspheres, the suspen-
sion of BDMC-PLGA-MS were stored in high temperature (40 °C,

60 °C), high humidity and bright light environment. At inter-
vals of specified time, BDMC-PLGA-MS dispersions were
evaluated with respect to appearance, color and contents.

2.2.6. Release kinetics of BDMC-PLGA-MS
The drug release behavior from microspheres was evaluated
using dialysis bag diffusion technique in phosphate buffered
saline (PBS, pH 7.4) containing 0.5% SDS. Typically, 12.40 mg
BDMC-PLGA-MS dispersion was transferred into a pre-swelled
dialysis bag (21 mm, Mw: 8000–14400 Da). The sealed dialysis
bag with 5 ml release medium was incubated in 100 ml release
medium. The system was controlled at 37 °C, at a stirring rate
at 100 rmp. At predetermined time intervals, 2 ml sample of
the medium was withdrawn and replenished with the same
amount of fresh medium. The samples were analyzed by HPLC
method. All measurements were conducted in triplicate.

2.3. Pharmacokinetic study

2.3.1. Experimental conditions and method validation in vivo
The content of BDMC in plasma and tissue samples was de-
tected through HPLC. The experimental conditions were the
same as the method applied in the content of BDMC in the
process of microsphere preparation. The method validation of
HPLC in vivo was evaluated by the specificity, linearity, preci-
sion, recovery and stability experiments at different levels. The
results were fitted to linear regression analysis using 1/x as
weighting factor. The concentration of BDMC was directly cal-
culated from the corresponding calibration curve.

2.3.2. Biological sample preparation
Plasma samples were prepared by spiking 100 µl samples, 20 µl
internal standard solution (curcumin) and 300 µl methanol into
a 1.5 ml centrifuge tube. And samples were mixed for 3 min,
centrifuged for 10 min at 12000 rpm, the upper organic layer
were transferred into a clean centrifuge tube and then was fil-
tered through a 0.22 µm millipore film before injection for HPLC
analysis. Tissues samples were grinded with deionized water
at a ratio of 1:3 (w:w) and then processed as plasma samples.

2.3.3. Plasma pharmacokinetic study of BDMC-PLGA-MS
A plasma pharmacokinetic study was designed to evaluate the
BDMC-PLGA-MS by comparing with BDMC raw material. In the
plasma pharmacokinetic study, rats were randomly divided into
two groups with five in each group, Group 1 was randomly se-
lected and treated with BDMC raw material at a dose of 10 mg/
kg intravenously, while a corresponding dose of BDMC-PLGA-
MS was administered to Group 2. Blood samples (0.3 mL each)
were collected into heparinized tubes at 0 (before dosing), 5,
10, 15, 30, 60, 120, 180, 240, 480 min after dosing, and plasma
was separated immediately. The plasma samples were stored
at −20 °C until assayed.

2.3.4. Plasma pharmacokinetic study of BDMC-PLGA-MS for
a long time
Five rats were treated with BDMC-PLGA-MS at a dose of 10 mg/
kg by tail-vein injection. Blood samples of about 0.3 ml were
collected from the suborbital vein into heparinized centri-
fuge tubes, at 0 (before dosing), 8, 18, 22, 26, 30, 42, 46, 50, 54,
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66, 78 h after dosing, and plasma was separated immedi-
ately. The plasma samples were stored at −20 °C until assayed.

2.3.5. Biodistribution of BDMC-PLGA-MS
The tissue distribution study was carried out on 18 rats which
were randomly divided into 3 groups, with six in each. BDMC-
PLGA-MS were given intravenously at a dose of 10 mg/kg via
the caudal vein. After administration, the rats were sacrificed
at 24, 48, 72 h, and tissues (heart, liver, spleen, lung, kidney)
were collected at the same time.The tissue samples were rinsed
in ice-cold normal saline, blotted dry with filter paper, and then
stored at −20 °C until assayed.

2.4. Statistical analysis

The content of BDMC was detected through HPLC, and the con-
centration of BDMC was calculated according to corresponding
calibration curves. The pharmacokinetic parameters includ-
ing the area under curve (AUC), CL, t1/2 were calculated using
WinNonlin software (Pharsight Co., Mountain View, CA). Data
were expressed as mean ± stand deviation (SD).

3. Results and discussion

3.1. Method validation for BDMC analysis in vitro and in
vivo

3.1.1. In vitro
To check the selectivity of the method, blank microspheres,
blank microspheres spike with BDMC and BDMC-PLGA-MS were
injected into HPLC system. No interference was observed. Linear
calibration curve was obtained for BDMC in the range of
0.0104~10.4 µg/ml with r = 0.9998. The RSD of within-day and
between-day precision were in the range of 0.66% ~ 2.72% and
the RSD of stability was 1.71%. The recovery were in the range
of 98.89~100.58% with RSD values of 1.33~2.62% which indi-
cated that the HPLC method developed was suitable for
determining the content of BDMC.

3.1.2. In vivo
Specificity was assessed by analyzing blank plasma and
tissue homogenates samples, blank plasma and tissue
homogenates samples spiked with BDMC, and rat plasma
and tissue homogenates samples after i.v. administration of

BDMC-PLGA-MS. There were no endogenous substance inter-
fering with the BDMC and internal standard.The HPLC method
had good linearity (r = 0.9985, r = 0.9980, r = 0.9980, r = 0.9990,
r = 0.9990, r = 0.9985) and enabled the quantification of BDMC
in plasma and heart, liver, spleen, lung, kidney samples within
the range of 0.001~0.8 µg/ml, 0.002~1 µg/ml, 0.002~1 µg/ml,
0.002~1 µg/ml, 0.1~16 µg/ml and 0.002~1 µg/ml. Precision, re-
covery and stability were also conformed to the requirement
of Guidance for Industry Bioanalytical Method Validation.

3.2. Characterization of BDMC-PLGA-MS

The morphology of the microparticles was determined by light
microscopic (Fig. 2A) and SEM (Fig. 2B). Microparticles ap-
peared flaxen spherical with a smooth surface. SEM analysis
showed that the surface of the microspheres was spherical and
smooth. And the total scale is 100 µm in SEM, so each scale is
10 µm. From the Fig. 2B, it can be seen that the particle size
is about 8.5 µm. LD analysis also showed that the average par-
ticle size of the optimal prescription was 8.5 µm and the size
distribution was narrow (Fig. 3). In our study, the EE and DLE
of BDMC-PLGA-MS was 94% and 8.41%, respectively.

This study showed that the volume ratio of the dispersed
phase and continuous phase, the concentration of PLGA and
PVA, the theoretical drug loading and stirring speed were the
key factors for the emulsion-solvent evaporation method. It is
important to select suitable solvent as dispersed phase for
emulsion-solvent evaporation method. In our experiments, the
microspheres prepared by ethyl acetate showed a rough surface
and irregular morphology, and there were fiber-like agglom-
erates in the system. It may be due to the partial miscibility
of ethyl acetate in water. As the dispersed phase spread rapidly
into the continuous phase, there was no enough time for PLGA
solidifying. With the use of dichloromethane, the microspheres
we got were brownish-red, and there was a small amount of
drug crystals on the surface of the microsphere, so the burst
release was obvious.Taking the solubility of the drug and boiling
point of the volatile solvent into account, we chose the mixture
of dichloromethane and ethyl acetate. The ratio of the mixture
affected the particle size obviously. We found that too vigor-
ous stirring would generate much foam, which led to the
leakage of BDMC, so the encapsulation efficiency fell. We had
also inspected the influence of the organic solvent evapora-
tion time, and it almost had no effect on the particle size, EE

Fig. 2 – The morphology of the microparticles: (A) Light microscopy picture and (B) SEM photography.
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and DLE. Drying method also influenced the characterization
of BDMC-PLGA-MS. Normal temperature drying and freeze-
drying were used in our study. The former showed particle
crushing and poor redispersibility (Fig. 4A), and the latter

showed a shrinkage surface, but the microspheres were com-
plete and the redispersion was good (Fig. 4B). Appropriate
lyoprotectant needs to be screened to protect microspheres in
the freeze-drying process in further studies.

Fig. 3 – The size distribution of BDMC-PLGA-MS.

Fig. 4 – SEM-picture of BDMC-PLGA-MS: (A) It was dried at normal temperature and (B) dried by using a freeze-drying
method.
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3.3. DSC studies and stability studies

DSC analysis was used to obtain the thermograms of BDMC,
PLGA-MS, BDMC-PLGA-MS and physical mixture of BDMC and
PLGA-MS. DSC graphs of samples described above were pre-
sented in Fig. 5.The raw material BDMC and PLGA-MS revealed
a sharp peak at 220 °C and 50 °C, respectively.The melting peaks
both appeared when the physical mixture of them was ana-
lyzed by DSC. However, the samples of BDMC-PLGA-MS led to
a new signal peak appearing near at 45 °C and there was no
melting peak for BDMC. After high temperature, high humid-
ity and bright light processing for 5 days BDMC-PLGA-MS were
still yellow power and the contents were almost unchanged.
Maintaining these conditions for another 5 days, results showed
that the appearance and color were still unchanged and the
contents were decreased slightly (Table 1).

According to DSC studies and stability studies we could
speculate that BDMC were dispersed homogeneously in
microspheres and were formed into a new system instead of
adhering to the surface of the microspheres. The microspheres
we prepared could detect that being embedded by the polymer
could protect the drug from the external environment.

3.4. Release kinetics

The release of BDMC from microspheres was investigated to
evaluate its sustained ability. The release rates of BDMC from
microspheres against time were plotted in Fig. 6. There was a
very small initial burst with only about 3.63% of the total loaded
amount at the beginning 26 h, followed by sustained release
for up to 96 h. It could be concluded that the BDMC-PLGA-MS
exhibited sustained and long-term release property in vitro.The
possible mechanism for the release behavior was that there
was little drug left on the surface and most of them were dis-
persed in PLGA.

3.5. Pharmacokinetic study

Due to poor absorption and rapid metabolism, BDMC is rarely
detected in plasma when administered orally [27]. Therefore,
tail vein administration was performed in this study. Previ-
ous reports indicated there was no visible damage at the
injected sites, no significant pathological changes in tissues
and vessel wall after administering microspheres within the
size range of 5–20 µm through intravenous injection. In addi-
tion, the organ weights did not change significantly [28,29]. In
this study, there were no abnormal performance, no death phe-
nomenon, no adverse reaction and the activity was normal after
rats were treated by intravenous injection. All these indi-
cated that the microspheres we prepared were relatively safe
in intravenous injection.

3.5.1. Plasma pharmacokinetic study
The pharmacokinetic parameters and the plasma concentra-
tion versus time curves of BDMC in BDMC raw material group
and BDMC-PLGA-MS group were shown in Table 2 and Fig. 7.
After 120 min, BDMC in raw material was undetectable in
plasma from animals but still was detectable in BDMC-PLGA-
MS group. These results showed that BDMC in BDMC raw
material group metabolized rapidly in rats. BDMC could sustain
release with low concentration in BDMC-PLGA-MS group. Prob-
ably because BDMC-PLGA-MS was a controlled release
formulation and has a slow-release effect. On the basis of the
above results, pharmacokinetic study of BDMC-PLGA-MS for
a long time was investigated further.The plasma concentration

Fig. 5 – Differential scanning calorimetry of samples:
(A: PLGA-MS; B: BDMC-PLGA-MS; C: BDMC; D: physical
mixture of BDMC and PLGA-MS) .

Table 1 – Stability studies of BDMC-PLGA-MS.

Factors Time (d) Appearance Contents (%)

0 Yellow power 98.56
High temperature
40 °C

5 Yellow power 97.87

10 Yellow power 97.56
High temperature
60 °C

5 Yellow power 96.24

10 Yellow power 95.59
High humidity
92.5%

5 Yellow power 97.74

10 Yellow power 97.03
Bright light
4000Lx

5 Yellow power 97.89

10 Yellow power 96.14

Fig. 6 – In vitro release profile of BDMC-PLGA-MS.

87a s i an j o u rna l o f p h a rma c eu t i c a l s c i e n c e s 1 3 ( 2 0 1 8 ) 8 2 – 9 0



versus time curve of BDMC in BDMC-PLGA-MS group for a long
time is shown in Fig. 8. BDMC in BDMC-PLGA-MS was still de-
tectable after 78 h.

3.6. Tissues distribution study

Concentrations of BDMC in BDMC-PLGA-MS in heart, liver,
spleen, lung, kidney tissues were also measured, as displayed

in Fig. 9. For the BDMC-PLGA-MS, the highest BDMC concen-
trations were found in lung, followed by liver, spleen, heart,
kidney and blood. The highest concentrations were achieved
in lung at 48 h. It is reported that the particle size is an im-
portant parameter for drug targeting with microspheres, as the
size helps in discharge of drug in controlled manner and uptake
of drugs into the tissues. Particles with size between 7 and
30 µm could be uptaken by lung through mechanical filtra-
tion resistance [30]. The average particle size of BDMC-PLGA-
MS we prepared was 8.5 µm, which indicated this microsphere
may be able to target in lung. Tissues distribution study also
proved this point preliminarily.

4. Conclusion

Curcuminoids are safe natural yellow pigments used as food
coloring agents and traditional drugs with a variety of bio-
logical functions such as antitumor and antioxidant activities
[31]. Among the main three curcuminoids, BDMC may be more
potent in pulmonary, hepatic and esophageal cancer [32].
However, in an aqueous environment, such as the human gas-
trointestinal tract, BDMC are only sparingly soluble. Clinical
advancement of this promising molecule has been hindered
by its poor water solubility, short biological half-life, and low
bioavailability following oral administration [33,34]. We devel-
oped BDMC-PLGA-MS to improve the treatment efficiency, and
provided a new method for clinical application of BDMC.
The preparation and in vitro release of BDMC-PLGA-MS were

Table 2 – Main pharmacokinetic parameters of BDMC.

Compounds PK parameters BDMC raw material BDMC-PLGA-MS

BDMC V(c) (l/kg) 328.505 ± 42.259 1033.607 ± 386.348
T1/2 (min) 66.056 ± 10.755 305.707 ± 195.006
CL(s) (ml/min) 3.471 ± 0.261 2.656 ± 0.693
AUC (µg/min/ml) 4.893 ± 0.29 3.309 ± 0.183

Fig. 7 – Mean plasma concentration-time course of BDMC
in BDMC-PLGA-MS in rats, plasma. Data are expressed as
mean ± SD (n = 5).

Fig. 8 – Mean plasma concentration-time course of BDMC
in BDMC-PLGA-MS in rats, plasma. Data are expressed as
mean ± SD (n = 5).

Fig. 9 – Tissue distribution of BDMC in rats, heart, liver,
spleen, lung, kidney, and blood. Data are expressed as
mean ± SD (n = 6).
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reported here for the first time. In the process of the organic
solvent evaporated, the carrier material in the emulsion droplet
concentrate gradually, then the viscosity of the emulsion drop-
lets increased, the microspheres became solidified, and at last
the drug was wrapped in the microspheres. Adding excessive
water in the continuous phase increased the contact area of
gas and liquid, adopting the freeze-drying method could further
remove the organic solvent and ensure the safety of the for-
mulation. The result of a preliminary plasma pharmacokinetic
study and tissues distribution study showed that BDMC-PLGA-
MS had sustained release effect and was mainly distributed
in the lung tissue, less in other tissues. The highest concen-
trations of BDMC in BDMC-PLGA-MS about 48 h and 72 h in lung
tissue are still high. Although the plasma elimination time of
BDMC is relatively short, the microspheres was swelling and
dissolution in vivo, which could make BDMC release continu-
ously. The effect of BDMC in the lung tissue can get better to
treat lung cancer, which is conductive for this formulation to
play the role of anti-lung cancer drug. Further research should
be carried out in the future.
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