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To investigate the tracing and therapeutic effects of carbon nanoparticles epirubicin (CNP-EPI) on
axillary lymphadenectomy for breast cancer and postoperative lymphedema nursing intervention, a total
of 60 breast cancer patients in Harbin Medical University Cancer Hospital were selected for the study
subjects and randomly divided into group A (n=30) and group B (n=30). They were subcutaneously
injected with 1 mL of CNP-EPI 1 day before surgery and 3 days before surgery, respectively, and
underwent axillary lymph node dissection. Lymphedema nursing intervention and routine care were
implemented in groups A and B, respectively. After adsorption of 2 mL of 6 mg/mL epirubicin by 1 mL
carbon nanoparticles, epirubicin could be slowly released with a cumulative release rate of 64.7 %. The
black staining rate was 80.2 % (341/425) in group A and 57.7 % (217/376) in group B, and the
difference was statistically significant (P < 0.05). The black staining rate in metastatic lymph nodes was
73.1 % (23/52) in group A and 65.9 % (27/41) in group B (P > 0.05). The incidence rate of edema at 1,
3, and 6 months after operation in group A was significantly lower than that in group B (P < 0.05).
Carbon nanoparticles have strong adsorption properties and slow drug release ability; subcutaneous
injection of CNP-EPI axillary lymph nodes around the areola 1 day before surgery has a better
lymphatic tracing effect; lymphedema nursing intervention can effectively reduce the incidence of

prognostic lymphedema.
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Introduction

Breast cancer is a malignant tumor that occurs at
the site of the ductal epithelium and terminal ductal
epithelium of the breast (1). On December 15, 2020,
the World Health Organization International Agency
for Research on Cancer released the latest global
breast cancer data, showing that there were 2.26
million new cases of breast cancer worldwide in 2020,
surpassing 2.2 million cases of lung cancer for the
first time and becoming the “largest cancer in the
world” (2,3). In the same year, the number of new
cases of female breast cancer in China was about
420,000, accounting for the first number of new
cancer cases in Chinese women. Breast cancer usually
presents as a malignant tumor when detected
pathologically, and the presence of lymph node
metastasis is often the main cause of death in patients
with breast cancer. For patients with early breast
cancer who have axillary lymph node metastasis but
no obvious clinical manifestations, the use of sentinel
lymph node biopsy can accurately diagnose benign

and malignant axillary lymph nodes. If the sentinel
lymph node examination results are negative, axillary
lymph node dissection can be not performed. Without
surgery, the incidence of postoperative lymphedema
in patients with breast cancer can be significantly
reduced. However, due to the skip metastasis of
lymph nodes, there is still a false negative rate of
about 8 % even with sentinel lymph node biopsy (4).
In addition, because sentinel lymph node biopsy lacks
the inherent anatomical site, and isotopes and specific
detection instruments need to be used during the
biopsy, the diagnostic accuracy of sentinel lymph
node biopsy is still affected by factors such as
operator technique and selection of diagnostic criteria,
sentinel lymph node biopsy has not been widely used
in China.

Axillary lymphadenectomy for breast cancer is the
standard for the treatment of invasive breast cancer.
However, lymph nodes tend to be insidious in adipose
tissue, or accompanied by great vessels, which are not
easily observed and removed (5-7). In addition, it

*Corresponding author. E-mail: zhufudi2022@yandex.com
Cellular and Molecular Biology, 2022, 68(3): 304-313


https://creativecommons.org/licenses/by/4.0/

Li et al./ Nano Carbon Tracing-based Treatment of Breast Cancer, 2022, 68(3): 304-313

increases the difficulty of complete removal of lymph
nodes in the surgical field of blood staining. If a
specific lymphatic tracer can be used to stain axillary
lymph nodes to make lymph nodes easily identifiable,
it can not only prevent intraoperative lymph node
omission but also directly simplify the surgical
procedure and save the operation time. Carbon
nanoparticles (CNP) suspension have been an
emerging lymph node tracer in recent years, and their
carbon particles have an average diameter of around
155 nm (8,9). CNP is injected into the tissue
surrounding the tumor, and nanoscale carbon particles
are immediately engulfed by macrophages. Carbon
particles are extruded into the lymphatic capillaries
with the help of the pressure difference existing
between interstitial fluid and lymph. Because carbon
nanoparticles are black, so that both lymph nodes and
lymphatic vessels are visualized in black and
distinguished from surrounding tissues, they can
produce good tracing effects on lymph nodes (10-12).
CNP is widely used and has good advantages in
gastric cancer, lung cancer, colorectal cancer, and
thyroid cancer. In addition, carbon nanoparticles have
good adsorption and release effect, after they adsorb
chemotherapeutic drugs, they can not only show a
good lymphatic tracing effect but also lead to
degeneration and death of metastatic lymph nodes, in
order to improve the prognosis of patients.

In this study, 60 patients with breast cancer
admitted to Harbin Medical University Cancer
Hospital were selected as the study subjects, and the
prepared carbon nanoparticles epirubicin (CNP-EPI)
was used as the tracer and targeted therapy drug
carrier to evaluate the tracing effect of CNP-EPI
injection on axillary lymph nodes of breast cancer at
different periods, in order to explore the clinical
efficacy of targeted chemotherapy on the metastatic
lymph nodes and provide a good theoretical basis for
improving the treatment of clinical breast cancer.

Materials and methods
Study subjects

In this study, 60 patients with breast cancer were
collected from March 2020 to August 2021 in Harbin
Medical University Cancer Hospital, all of whom
were female, aged 32 ~ 67 years, with an average of
46.70 + 8.87 years. They were randomly divided into
groups A and group B, with 30 cases in each group.

The tumors were in the upper inner quadrant of the
breast in 16 cases, in the upper outer quadrant in 35
cases, in the lower outer quadrant in 3 cases, and in
the central area in 6 cases. The study was approved by
the Ethics Committee of Harbin Medical University
Cancer Hospital, and the informed consent form was
signed by the patient or guardian.

Inclusion criteria: (i) female, aged below 70 years
old; (ii) patients with invasive breast cancer; (iii)
clinical examination of patients with suspected
axillary lymph node metastasis, no history of axillary
surgery; (iv) patients without distant metastasis; (v)
patients without local chemotherapy history of breast
wall; (vi) non-pregnant and non-lactating women;
(vii) heart, lung, liver, and kidney tests were
functional.

Exclusion criteria: (i) patients with CNP-EPI
allergy; (ii) patients not willing to accept CNP-EPI
suspension treatment; (iii) patients with mental illness.
Preparation of  CNP-EPI at  different
concentrations

Group I: 1 mL nano-carbon suspension (Chongging
LUMMY Pharmaceutical Co., Ltd., China) was mixed
with 1 mL of epirubicin solution (1 mg/mL, 2 mg/mL,
4 mg/mL, 6 mg/mL, 8 mg/mL), respectively, and was
oscillated by vortex oscillator for 5 min. Group 1I: 1
mL of nano-carbon suspension was mixed with 2 mL
of epirubicin solution (3 mg/mL, 6 mg/mL, 9 mg/mL,
12 mg/mL, 15 mg/mL), respectively, and the mixture
was shaken by vortex oscillator for 5 min.

The above prepared multiple samples were placed
in a 36°C, 120 r/min thermostatic oscillator
(Changzhou Champion Instrument Manufacturing
Co., Ltd., China) for 2 h to make the solution reach
the adsorption equilibrium state.

Content determination and release experiment of
CNP-EPI sample

The above prepared CNP-EPI samples were
centrifuged at 3 x 10* r/min for 30 min by Hitachi
ultra-high-speed centrifuge in Japan. The supernatants
of groups | and Il were diluted 250 times and 5,000
times, respectively, and then 10 pL was injected. The
free concentration of epirubicin after dilution in the
supernatant was detected by a 6410 liquid
chromatography-tandem mass spectrometer produced
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by Agilent Technologies in America. The actual free

mass of epirubicin was calculated as follows.

M; =250x2x1x107¢C [1]

My =250x1.5%x2x107°C [2]
M represents the actual free mass of epirubicin in

group I, My represents the actual free mass of

epirubicin in group Il, and C represents the free
concentration of epirubicin. The adsorption rate of
epirubicin is calculated as follows.

Epirubicin adsorption rate = (Mqgtg — M| —

My )/ Mroar X 100% [3]
Mrota1 Fepresents the total quality of epirubicin.
The suspension of 1 mL CNP and 2 mL 5 mg/mL

EPI was prepared according to the adsorption

experiment method and then put into the dialysis bag

(molecular weight was 3,500). With 100 mL of

normal saline as the release medium, the dialysis bag

was put into the glass bottle and the cap was

tightened. Oscillating dialysis was performed on a

horizontal constant temperature oscillator at 36°C and

120 r / min. 1 mL sample was taken at 4 h, 8 h, 12 h,

16 h,20 h, 24 h, 28 h, 32 h, 36 h, 40 h, 44 h, and 48 h,

respectively, and saline at the same temperature and

volume was supplemented. The release amount of
epirubicin and cumulative release rate at each time
point was calculated.

Epirubicin release mass = 100 X 1076 x C [4]

C means the free concentration of epirubicin.

Adriamycin release rate = Epirubicin release mass/
total epirubicin mass X 100% [5]

The cumulative release curve was drawn with time
as abscissa and cumulative release rate as ordinate.

The tracing method of lymph nodes and metastatic
lymph nodes

All patients received an intravenous drip of 75
mg/m? quintazane injection before surgery (Shandong
Cisen Pharmaceutical Co., Ltd., China) and 80 mg/m?
epirubicin hydrochloride injection (Shanghai Yaji
Biological Co., Ltd., China), and 14 days as a cycle,
chemotherapy 2-4 cycles. In group A, 0.25 mL nano-
carbon suspension was subcutaneously injected at 4
points around the areola one day before the operation.
In group B, 0.25 mL nano-carbon suspension was
injected subcutaneously at 4 points around the areola
3 days before the operation. After injection, the

injection site was gently pressed with a cotton swab
and local massage was performed to avoid the outflow
of liquid from the needle eye. Local pain, swelling,
fever, and allergies were observed.

Postoperative treatment and nursing methods

After surgery, tumor node metastasis (TNM)
staging, as well as histological type, regional lymph
node metastasis, and pathological examination results,
were performed according to the 2017 American Joint
Committee on Cancer Staging Manual for breast
cancer staging criteria (13). Adjuvant chemotherapy
was performed according to the 2020 latest National
Comprehensive Cancer Network (NCCN) clinical
practice guidelines (14). After the end of adjuvant
chemotherapy, those who underwent breast-
conserving  surgery underwent whole breast
radiotherapy, patients with more than 4 axillary lymph
node metastases underwent corresponding regional
radiotherapy, and those with positive hormone
receptors conducted endocrine therapy for 5 years and
adjuvant molecular targeted therapy was carried out.

Group A implemented a nursing intervention for
lymphedema (Figure 1). “Breast cancer limb
lymphedema intervention” project team was
established, preparation for the limb lymphedema
intervention program. Medical staff built a “limb
supervision” patient communication group, and were
daily responsible for the hospital outside limb arm
circumference measurement, supervision of patients
with rehabilitation exercise, data recording, and file
sorting; the upper arm circumference was correctly
measured, and the management of monitoring
indicators was standardized. The shoulder peak of the
affected limb was connected with the olecranon, and
the midpoint was taken as the measurement site. The
tape was used to circle the arm. The measured
circumference was the upper arm circumference of the
affected limb. The method was adopted to deal with
lymph pump failure and edema. Pressure therapeutic
apparatus was applied at the early stage to accelerate
the recovery of the lymphatic pump; manual lymph
drainage technology was adopted to promote lymph
reflux; scar nursing was performed to deal with lymph
reflux disorder caused by scar contracture.

Group B received routine care. For example, the
affected limb was raised by 10 - 15° using a soft
pillow after the operation, and the soft pillow was
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under the affected limb (supine position). The limb
was put on the chest with a bandage when getting out
of bed. In addition, routine limb function exercise was
carried out. Patients were instructed to exercise daily
for 1 year after the operation.

Outcome measures and follow-up

After the operation, the lymph nodes were
separated from the fresh samples removed by surgery
and carefully examined by the professional operators.
The total number of dissected lymph nodes, the
number of black-stained lymph nodes, the number of
metastatic lymph nodes, and the number of black-
stained metastatic lymph nodes were recorded in the
two groups, respectively. The time and location of
distant metastases of lymph nodes were recorded;
whether there was local necrosis or systemic adverse
reactions to the skin by CNP-EPI suspension was
observed, and the heart, liver, and kidney function
were reexamined each time. The evaluation criteria
for lymphedema were referred to the upper limb
lymphedema functional rating scale (15). Incidence of
postoperative adverse reactions was observed. The
incidence of lymphedema was compared between the
two groups at 1 month, 3 months, and 6 months after
the operation.

Constructing
nursing
intervention plan

™ for lymphedema
i Upper arm
Nursing ) ) -
intervention of circumference is Air
lymphedema measured pressure
d correctly. therapeutic
apparatus
Countermeasures
— for lymphnode Manual_
failure and »| lymphatic
drainage
edema
Scar
nursing

Figure 1. Implementation of nursing intervention for limb
lymphedema.

Statistical methods

In this study, SPSS 22.0 was used for statistical
analysis. One-way analysis of variance and least
significant difference (LSD) test were used to
compare the data. Measurement data were expressed

as X+s, and y? test was used to analyze enumeration
data. P < 0.05 was considered statistically significant.

Results and discussion
Adsorption results in different concentrations of
epirubicin by carbon nanoparticles

Group I: adsorption rates of 1 mL carbon
nanoparticles with epirubicin at 2 mg/mL, 4 mg/mL, 6
mg/mL, 8 mg/mL, and 10 mg/mL were 99.5 %, 99.3
%, 98.9 %, 94.8 %, and 93.2 %, respectively. Group
I1: adsorption rates of 1 mL carbon nanoparticles with
epirubicin at 3 mg/mL, 6 mg/mL, 9 mg/mL, 12
mg/mL, and 15 mg/mL were 95.2 %, 89.6 %, 84.3 %,
742 %, and 68.7 %, respectively. As the
concentration of epirubicin increased, the adsorption
rate gradually decreased (Figure 2).

99/5 99/3 98/9

Adsorption rate (%)

4 6 8

Epirubicin concentration (mg/mL)

95/2 89/6 -

74/2 68/7

Adsorption rate (%)

6 9 12 15
Epirubicin concentration (mg/mL)

Figure 2. Adsorption rate of carbon nanoparticles for
epirubicin at different concentrations.
A: group I; B: group Il

The cumulative release rate of epirubicin by
carbon nanoparticles

Epirubicin can be slowly released after 1 mL
carbon nanoparticles adsorption of 2 mL 6 mg/mL
epirubicin, without sudden release, which tends to
equilibrate at about 40 h, and the cumulative release
rate could reach 64.7 % (Figure 3).
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Cumulative release rate

Cumulative release rate (%)

4 8 12 16 20 24 28 32 36 40 44 48
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Figure 3. Cumulative release rate.

Clinicopathological features of the two groups

The tumors were in the upper inner quadrant in 16
cases, upper outer quadrant in 35 cases, lower outer
quadrant in 3 cases, and the central area in 6 cases.
TNM was stage | in 14 cases, stage Il in 29 cases, and
stage IlIA in 17 cases. There was no significant
difference in tumor location, TNM staging,
pathological type, etc. between the two groups (P >
0.05), indicating comparability (Table 1).

Table 1. Comparison of clinicopathological features
between two groups

Group A Group B 2 p
(n=30) (n=30) x
Tumor location 8.782 0.154
Upper inner quadrant 9 7
Lower inner quadrant 0 0
Upper outer quadrant 17 18
Lower outer quadrant 1 2
Central area 1 5
TNM staging 2561 0573
Stage | 7 7
Stage 1l 15 14
Stage 1A 8 9
Pathological type 2.764 0.316
Invasive ductal carcinoma 30 29
Breast carcinoma in situ 0 1

Number of lymph node clearance and black
staining rates

A total of 425 lymph nodes were removed in group
A, with an average of 14.16 = 4.2. A total of 376
lymph nodes were removed in group B, with an
average of 12.53 + 3.7, and the difference was not
statistically significant (P > 0.05). Among the 425
lymph nodes removed in group A, 341 were black-
stained, and the black staining rate was 80.2 %.
Among the 376 lymph nodes cleared in group B, 217
were black-stained, with a black staining rate of 57.7
%; the difference in lymph node black staining rate
between the two groups was statistically significant (P
< 0.05) (Figure 4).

A Number of lymph nodes cleared

o group S ——
Ao

0 5 10 15 20
Average number

B Black staining rate

o group I 5 -
Agow [ <0

0 20 40 60 80 100
Black staining rate (%)

Figure 4. The number of lymph node clearance and black
staining rate in the two groups. A: number of lymph nodes
removed; B: black staining rate. Note: * indicates a
statistically significant difference from group A (P < 0.05)

Microscopically, a large number of carbon
nanoparticles could be found retained in the lymph
node sinuses in the black-stained lymph nodes of
patients in both groups (Figure 5).

Figure 5. HE staining of carbon nanoparticles retained in
lymph node sinuses in both groups (x 100). A: under the
microscope, a large number of carbon nanoparticles in
group A were retained in the lymph node sinus. B: under
the microscope, a large number of carbon nanoparticles in
group B were retained in the lymph node sinus.
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Tracing the effect of metastatic lymph nodes

In group A, 425 lymph nodes and 52 lymph nodes
were removed, with a lymph node metastasis rate of
12.2 %; in group B, 376 lymph nodes and 41 lymph
nodes were removed, with a lymph node metastasis
rate of 10.9 %, and the difference was not statistically
significant (P > 0.05). In group A, a total of 52
metastatic lymph nodes were removed, including 23
black-stained lymph nodes, with a black staining rate
of 73.1 % in metastatic lymph nodes; in group B, a
total of 41 metastatic lymph nodes were removed,
including 27 black-stained lymph nodes, with a black
staining rate of 65.9 % in metastatic lymph nodes;
there was no significant difference in the black
staining rate of metastatic lymph nodes (P > 0.05)
(Figure 6).

80
70
g 60
ik
g 30 - —
g 2y
=
0 = -
Lymph node Black staining rate in
metastasis rate metas;zgé(:e;ymph
Group A 12/2 73/1
Group B 10/9 65/9

Group A = Group B

Figure 6. Lymph nodes metastasis rate and black staining
rate of metastatic lymph nodes.

Microscopically, carbon  nanoparticles  were
retained around the cancer cell mass in both groups of
black-stained metastatic lymph nodes (Figure 7).

Observation of adverse reactions after local
injection of CNP-EPI suspension

After local injection of CNP-EPI, patients in groups
A and B showed mild swelling and pain at the
injection site, which was not treated. The symptoms
gradually  disappeared. No allergy, necrosis,
ulceration, body fever, and other adverse reactions
occurred in the local skin. Postoperative examination
of the resected breast cancer tissue samples revealed
no necrosis or inflammatory response at the injection
site.

Figure 7. HE staining with nano-carbon black staining of
metastatic lymph nodes in the two groups (x 100). A: under
the microscope, the metastatic lymph nodes of group A
were stained with carbon nanoparticles, and the carbon
nanoparticles were retained among and around the cancer
cells; B: under the microscope, the metastatic lymph nodes
of group B were stained with carbon nanoparticles, and the
carbon nanoparticles were retained among and around the
cancer cells.

Comparison of nursing intervention results

At 1 month, 3 months, and 6 months after the
operation, no local recurrence or distant metastasis
occurred, and no significant abnormality of heart,
liver, and kidney function was observed. The
incidence rate of lymphedema in group A was
significantly lower than that in group B at 1, 3, and 6
months after the operation, and the difference had
statistical significance (P < 0.05) (Figure 8).

16

g 14

T

[5+

E 8

B 6 * *

=

IS 4 AT

=0
1month 3 months 6 months 9 months
after after after after
operation ~ operation = operation = operation

Group A 3 5 5 5

Group B 9 12 14 15
Group A == Group B

Figure 8. Comparison of nursing intervention results
between the two groups. Note: * indicated statistically
significant difference from group B (P < 0.05)
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At present, breast cancer is one of the most
common malignant tumors in the female population in
China, and the confirmed cases are increasing year by
year, and they gradually tend to be younger (16).
Anxillary lymph node metastasis is one of the risk
factors affecting the survival of breast cancer patients.
Therefore, how completely removing the metastatic
axillary lymph nodes is of great significance for
guiding postoperative treatment and prognosis. To
improve the probability of axillary lymph node
dissection, carbon nanoparticles have been used as
axillary lymph node tracers in breast cancer, and good
tracing effect and efficacy have been achieved.

The adsorption mechanism of CNP-EPI is mainly
physical adsorption, which absorbs the drug according
to its strong adsorption capacity; then its slow-release
function is used to slowly release the adsorbed
therapeutic drug (17-20). Due to the strong lymphatic
tropism of carbon nanoparticles, adsorbed therapeutic
agents can be delivered to lymphatic vessels and
lymph nodes, thus playing a role in targeted therapy.
As an ideal carrier of Ilymphatic targeted
chemotherapeutic drugs, carbon nanoparticles are
widely used in targeted lymphatic chemotherapy for
breast malignancies, and no adverse reactions were
found in the body. Using the high degree of lymph
node and lymphatic vessel tropism of CNP-EPI, it can
be used as a lymph node tracer for gastric cancer,
colorectal cancer, as well as breast cancer, and finally,
achieve good eradication results (21). The results
showed that the black staining rate was 80.2 %
(341/425) in group A and 57.7 % (217/376) in group
B, and the difference was statistically significant (P <
0.05). CNP-EPI can stain a large number of metastatic
lymph nodes, which is conducive to intraoperative
operator identification of lymph nodes, and their
complete removal, reducing the probability of
postoperative recurrence. The black-staining effect of
CNP-EPI Ilymph nodes injected 1 day before surgery
was the most obvious, and the tracing effect was
satisfactory, which was similar to the study results of
Zhang et al. (2019) (22). It is speculated that the
reason for this phenomenon may be that nanoscale
carbon particles will be excreted from the body as
lymphs circulates overtime.

Anthracyclines, as a chemotherapeutic agent, have
shown good advantages in the treatment of various
malignant tumors of the body, especially for

lymphomas, such as gastric cancer, colorectal cancer,
and breast cancer, and epirubicin and adriamycin are
currently the most used (23-27). Although such drugs
have obvious efficacy, they have very serious toxicity,
of which the most important concern is cardiotoxicity.
Compared with doxorubicin, epirubicin has less
cardiotoxicity and significant efficacy. The use of
epirubicin in various neoadjuvant chemotherapy
combination regimens will benefit breast cancer
patients differently, it is mostly used as a first-line
treatment, and is currently the most popular anticancer
drug in the clinical treatment of breast cancer. When
epirubicin is absorbed by carbon nanoparticles, the
residual cancer cells of chemotherapy can be targeted,
which can not only prolong the residence time of
epirubicin in lymph node cancer cells and reduce the
systemic toxicity and side effects, but also stain the
Ilymph nodes black, facilitating the operator to identify
and dissect them during surgery (28). Increasing the
number of completely removed lymph nodes during
surgery can not only reduce the recurrence rate of
postoperative patients but also improve the
postoperative clinical efficacy of breast cancer
patients. The results of this study showed that the
adsorption rate of 1 mL nano-carbon with epirubicin
gradually decreased with increasing epirubicin
concentration. It may be that the adsorption capacity
of carbon nanoparticles also gradually reaches the
saturation state as the content is relatively stable. The
results of this study verify that carbon nanoparticles
do have strong adsorption properties. Based on the
above results, the mixture ratio of 1 mL carbon
nanoparticles with concentrations of 3 mg/mL - 9
mg/mL epirubicin was the most appropriate. In
addition, the cumulative release results of epirubicin
adsorbed by carbon nanoparticles in this study
suggested that 1 mL carbon nanoparticles adsorbed 2
mL of epirubicin at a concentration of 6 mg/mL could
slow down the release rate of epirubicin without
sudden release, tended to balance at about 40 h, and
the cumulative release rate could reach 64.7 %,
confirming that carbon nanoparticles had the slow-
release ability and providing the possibility for it to be
used as targeted drug carriers. The black staining rate
in metastatic lymph nodes was 73.1 % (38/52) in
group A and 65.9 % (27/41) in group B. It was
verified that carbon nanoparticles also had a good
tracing effect on metastatic axillary lymph nodes.
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Carbon nanoparticles as a tracer for axillary lymph
nodes not only facilitate the detection of metastatic
lymph nodes but also increase the probability of
removing metastatic lymph nodes during axillary
lymph node dissection, which is similar to the
findings of Tian et al. (2021) (29).

Axillary lymph node injury has a certain correlation
with surgical proficiency, postoperative infection,
exercise, age, and other factors. When some lymphatic
vessels are removed by surgery, lymphedema will
occur if the retained lymph exceeds the metabolic
load. In this study, when nursing intervention was
used, a pneumatic pressure therapy instrument was
first used to repeatedly inflate and deflate to promote
lymphatic flow to improve microcirculation. Then,
with the lymphatic drainage technique and scar care,
pushing the retained lymph back to the normal lymph
nodes and promoting lymphatic reflux can
significantly reduce the incidence of prognostic lymph
node edema.

Conclusions

In this study, CNP-EPI was prepared and used as a
tracer and targeted therapy for axillary
lymphadenectomy for breast cancer to observe the
tracer effect and prognosis of lymphedema nursing
effect. Finally, it was confirmed that carbon
nanoparticles had strong adsorption capacity and drug
slow-release performance; the mixture of 1 mL carbon
nanoparticles and 2 mL epirubicin at a concentration
of 6 mg/mL was more suitable; the black staining rate
of axillary lymph nodes by subcutaneous injection of
CNP-EPI around the areola 1 day before surgery was
high, which could achieve a good lymph tracking
effect; the construction of personalized lymphedema
care program could effectively reduce the incidence of
prognostic lymphedema. The limitation of this study
is that the included sample size is small, and large
sample size, the multicenter experiment is required for
further in-depth exploration at a later stage. In
conclusion, it provides the possibility of carbon
nanoparticles as targeted drug carriers and provides a
new direction for the treatment of breast cancer at the
molecular level in the study.
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