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In osteoporotic ovariectomized rats, bone-targeting plga-
derived lipid treatment delivery system decreases bone loss

Shashi Singh*

Department of Psychiatry, Southern Medical University, China

Address for correspondence:

Shashi Singh,
Department of Psychiatry, Southern Medical University, China
Email: Shashisingh43@gmail.com

Word count: 1468 Tables: 00 Figures: 00 References: 10

Received: 3.04.2023, Manuscript No. Ipmedt -23-13673; Editor 
assigned: 05.04.2023, PreQC No. P-13673; Reviewed: 19.04.2023, QC 
No. Q-13673; Revised: 21.04.2023, Manuscript No. R-13673; Published: 
28.04.2023

INTRODUCTION
Osteoporosis, a progressive systemic skeletal disorder, was 
instigated due to the imbalance rate between bone-resorbing 
osteoclasts and bone-forming osteoblasts ally leads to the 
systemic decrease of bone mass and the impairment of 
the bone microarchitecture, causing bone fragility and 
ultimately increasing the risks of fractures [1]. It was 
estimated that over 200 million people were affected globally. 
Furthermore, it has been proved that the expanding ageing 
population and life expectancy resulted in the increased 
incidence of osteoporosis a significant economic and social 
burden worldwide owing to osteoporosis [2]. Therefore, 
pursuing a viable anti-osteoporosis therapeutic method 
is a critical concern [3]. As is known, bone contributes 
for approximately 99% of the total body calcium, which 
arises from an inorganic molecule called hydroxyapatite 
However, the majority of bone remains isolated from blood 
perfusion, receiving only 7% of the total cardiac output, 
which renders intravenous delivery of ant osteoporotic 
medicines ineffective Consequentially, by elevating the 
dosage of the anti-osteoporotic medicine within the blood 
may acquire a certain degree of therapeutic effects [4]. But 
doing so will result in a number of negative systemic side 
effects [5]. Therefore, it is crucial to investigate workable 
solutions to the problem impacting osteoporosis treatment 
[6]. The adaptable polymer and nanoparticles produced 
from liposomes had been used for their capabilities as 
bioactive-cargo carriers [7].  Polymers possess qualities 
including biocompatibility, biological properties, and 
surface adjustable chemistry. Numerous altered polymers 
have recently been identified to enhance osteogenesis [8]. 
The poly D, L-lactide-co-glycolide (PLGA) nanoparticles 
among them have drawn a lot of interest because of their 
capacity to maintain therapeutic drug levels for a specific 
time frame the liposome could enclose a large number 
of drug molecules while also shielding them from being 
broken down by protease, esterase, and other harmful 
enzymes [10]. For drug delivery systems, PLGA-lipid hybrid 
nanoparticles containing liposomes have been modified in 
previous investigations. The DNPs' lack of bone-specificity 
suggests that selective medicinal compound delivery to the 
bone is not practical. Tetracycline and bisphosphonates 
are two examples of numerous bone-specific substances 
that have been documented to be integrated. These 
bone targeting molecules do, however, each have certain 
restrictions. Tetracycline is preferentially deposited on 
growing or having poor crystallinity bone surfaces. 
Additionally, the risk of jaw osteonecrosis is increased by 

The distribution of anti-osteoporotic medications at the right dose has 
proven difficult due to the lack of safety, efficacy, and specificity. In 
our research, bone-specific polyaspartic acid Asp) 8-DNPs were added 
to cathepsin K inhibitor loaded poly derived lipid hybrid nanoparticles 
to cure osteoporosis. DNPs shown their affinity for binding to 
hydroxyapatite and were successful in releasing cathepsin K inhibitors 
over the course of up to 5 days. The tartrate-resistant acid phosphatase 
activity and resorption-related genes in osteoclasts were drastically 
reduced by cathepsin K inhibitor loaded Asp 8-DNPs. The tibia and femur 
of animals showed high levels of Asp 8-DNP accumulation, as well as 
increased trabecular bone mass and more organised three-dimensional 
architecture in osteoporotic rat models. Herein, the bone targeted drug 
delivery system show its potential in treatment of osteoporosis
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the long-term treatment of bisphosphonates. Due to its 
strong affinity for hydroxyapatite, poly-aspartic acid has 
been used as a bone-targeting peptide in recent findings. 
Eight of these peptide sequences have been found to be 
biocompatible, biodegradable, and to show preference 
for uptake by bone resorption domains. In this study, we 
will explore the potential of connected PLGA-lipid hybrid 
nanoparticles as bone-targeting drug carriers. Currently 
available anti-restorative medications primarily consist 
of bisphosphonates and cathepsin to address the current 
problems, a bone-targeting drug delivery device is urgently 
required. By using a one-step sonication technique, we 
attempt to create odanacatib-loaded, bone-targeting lipid-
polymer hybrid nanoparticles. 

DISCUSSION
This process just requires 15 minutes of sonication. The 
distribution of anti-osteoporotic medications at the 
right dose has proven difficult due to the lack of safety, 
efficacy, and specificity. In our research, bone-specific 
polyaspartic acid was added to cathepsin K inhibitor-
loaded poly derived lipid hybrid nanoparticles to treat 
osteoporosis. DNPs shown their affinity for binding to 
hydroxyapatite and were successful in releasing cathepsin 
K inhibitors over the course of up to 5 days. Tartrate-
resistant acid phosphatase (TRAP) activity and resorption-
related genes were both markedly reduced by cathepsin K 
inhibitor loaded 8-DNPs in osteoclasts. Animal studies 
also showed that osteoporotic rat models had higher levels 
of DNP accumulation in the tibia and femur, as well as 
larger bone mass in trabecular bone and more organised 
three-dimensional architecture. The bone-targeting 
drug delivery device here demonstrates its promise for 
osteoporosis treatment. The imbalance in the pace of bone-
forming osteoblasts and bone-resorbing osteoclasts led to 
osteoporosis, a degenerative systemic skeletal condition. 
This disorder typically results in a generalised loss of bone 
mass and a disruption of the bone microarchitecture, which 
makes the bones more brittle and ultimately raises the risk 
of fracture. Over 200 million people were thought to be 
impacted globally. It has also been proven that an ageing 
population and longer life expectancy contributed to an 
increase in osteoporosis incidence. Osteoporosis is a severe 
economic and social burden worldwide. The pursuit of an 
effective anti-osteoporosis therapy strategy is thus a crucial 
concern. As is well known, bones make up more than 
99% of the body's total calcium, which comes from the 
inorganic substance hydroxyapatite. However, most bone is 
not receiving only 7% of the total cardiac output, remains 
isolated from blood circulation, making intravenous 
delivery of anti-osteoporotic medications ineffective. As a 
result, increasing the blood level of the anti-osteoporotic 
medication may produce some therapeutic effects. But 
doing so will result in a number of negative systemic side 
effects. Therefore, it is crucial to investigate workable 
solutions to the problem impacting osteoporosis treatment. 
The adaptable polymer and nanoparticles produced from 

liposomes have been used for their abilities to transport 
bioactive payload. Biocompatibility, biological qualities, 
and surface adjustable chemistry are only a few of the 
traits that polymers have. Numerous modified polymers 
have recently been shown to enhance osteogenesis. The 
poly nanoparticles among them have drawn a lot of 
attention because of their capacity to maintain therapeutic 
medication levels. for a specific duration. The liposome 
might enclose a large number of drug molecules at once, 
shielding them from the destruction of protease, esterase, 
and other harmful enzymes. For drug delivery systems, 
PLGA-lipid hybrid nanoparticles containing liposomes 
have been modified in previous investigations. 

CONCLUSION
The DNPs' lack of bone-specificity suggests that selective 
medicinal compound delivery to the bone is not practical. 
Tetracycline and bisphosphonates are two examples 
of numerous bone-specific substances that have been 
documented to be integrated. These bone-targeting 
molecules do, however, each have specific limitations. 
Tetracycline is more readily deposited on developing or 
having low crystallinity bone surfaces. Additionally, the risk 
of jaw osteonecrosis is increased by the long-term treatment 
of bisphosphonates. Due to its high affinity to bone, poly-
aspartic acid has been used as a bone-targeting peptide 
in recent findings. Hydroxyapatite. Eight of the peptide 
sequences were shown to be biocompatible, biodegradable, 
and to show preference for uptake by bone resorption 
domains. In our study, we will explore the potential of 
connected PLGA-lipid hybrid nanoparticles  as a bone-
targeting drug-carrier. The femurs were then embedded 
in methyl methacrylate and dried in a graded ethanol 
solution. Routinely section tissues with a hard tissue slicer 
to a thickness of about 10 m, and then overnight bake at 
60 C. After that, rehydrate and remove the embedding 
agent. Finally, histological observations were made using 
hematoxylin and eosin staining. The mean and standard 
deviation of the experimental data were recorded. The one-
way analysis of variation provided statistical analysis, with 
values of P 0.05 being considered a significant difference. 
Although odanacatib is a highly effective cathepsin K 
inhibitor, it lacks bone-specificity, is highly soluble in water, 
and discloses a potential adverse effect: stroke. Odanacatib 
loaded (Asp)8-DNPs have a high water solubility and 
have the capacity to attach to bone. After the medication, 
we tested the femur's three-dimensional architecture 
characteristics and bone mineral density using micro-CT. 
Comparatively to other groups, (Asp)8-DNPs loaded with 
odanacatib had a stronger in vivo anti-osteoporosis effect 
on OVX rats. Hydroxyapatite is the primary component 
of bone tissue. Because of their high density, limited 
permeability, and low blood flow, medications can be hard 
to distribute at the right dosage. Aspartic acid (Asp)8 serves 
as a bone-targeting agent in the polyaspartic acid (Asp)8-
modified PLGA-lipid hybrid nanoparticles that we created 
and made for this investigation.



Singh S. – In osteoporotic ovariectomized rats, bone-targeting plga-derived lipid treatment delivery system decreases bone 
loss...

− 3

RE
FE

RE
N

CE
S 1.	 Ho YH, Tan M, Chui CH, et al. Randomized controlled trial of 

primary fistulotomy with drainage Alone for perianal abscesses. 
Dis Colon Rectum. 1997; 40: 1435.

2.	 Hall JF, Bordeianou L, Hyman N, et al. Outcomes after operations 
for anal fistula: results of a prospective, multicenter, regional 
study. Dis Colon Rectum. 2014; 57: 1304.

3.	 Abramowitz L, Soudan D, Souffran M, et al. the outcome of 
fistulotomy for anal fistula at 1 year: a prospective multicentre 
French study. Colorectal Dis. 2016; 18: 279.

4.	 Zollinger RM, Zollinger JR RM. Plate CXCVII: Drainage of 
ischiorectal abscess - Excision of fistula in ano. Clin Colon Rectal 
Surg. 1983; 20: 102-109.

5.	 Spartalis Eleftherios, Machairas Nikolaos, Schizas Dimitrios, 
et al. the role of robotics in cardiac surgery: a systematic review. 
Journal of Robotic Surgery. 2019;13: 41-52.

6.	 Stephenson Larry W, Arbulu Agustin, Bassett Joseph S, et al. 
Forest Dewey Dodrill: heart surgery pioneer. J Thorac Cardiovasc 
Surg. 2002; 17: 247-257.

7.	 Hulzebos EHJ, Smit Y Helders PPJM, Van Meeteren NLU, et al. 
Preoperative physical therapy for elective cardiac surgery patients. 
Cochrane Database Syst Rev. 2012; 11: 10118. 

8.	 Murtra M. Effects of Growth Hormone Replacement on 
Parathyroid Hormone Sensitivity and Bone Mineral Metabolism. J 
Thorac Cardiovasc Surg. 2002; 21: 167-180.

9.	 Stark J, Gallivan S, Lovegrove J, et al. Mortality rates after 
surgery for congenital heart defects in children and surgeons' 
performance. Lancet. 2000; 355: 1004-7.

10.	 Klitzner TS, Lee M, Rodriguez S, et al. Sex-related disparity in 
surgical mortality among pediatric patients. Congenit Heart Dis. 
2000; 1: 77-88.

https://link.springer.com/article/10.1007/BF02070708
https://link.springer.com/article/10.1007/BF02070708
https://www.researchgate.net/publication/266626544_Outcomes_After_Operations_for_Anal_Fistula_Results_of_a_Prospective_Multicenter_Regional_Study
https://www.researchgate.net/publication/266626544_Outcomes_After_Operations_for_Anal_Fistula_Results_of_a_Prospective_Multicenter_Regional_Study
https://www.researchgate.net/publication/266626544_Outcomes_After_Operations_for_Anal_Fistula_Results_of_a_Prospective_Multicenter_Regional_Study
https://www.sciencedirect.com/science/article/pii/S1743919118315012
https://www.sciencedirect.com/science/article/pii/S1743919118315012
https://www.sciencedirect.com/science/article/pii/S1743919118315012
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2780182/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2780182/
https://www.researchgate.net/publication/327866787_The_role_of_robotics_in_cardiac_surgery_a_systematic_review
https://www.researchgate.net/publication/10983994_Forest_Dewey_Dodrill_Heart_Surgery_Pioneer_Michigan_Heart_Part_II
https://pubmed.ncbi.nlm.nih.gov/23152283/
https://www.researchgate.net/publication/7081604_Effects_of_Growth_Hormone_Replacement_on_Parathyroid_Hormone_Sensitivity_and_Bone_Mineral_Metabolism
https://www.researchgate.net/publication/7081604_Effects_of_Growth_Hormone_Replacement_on_Parathyroid_Hormone_Sensitivity_and_Bone_Mineral_Metabolism
https://www.researchgate.net/publication/12549035_Mortality_rates_after_surgery_for_congenital_heart_defects_in_children_surgeon's_performance
https://www.researchgate.net/publication/12549035_Mortality_rates_after_surgery_for_congenital_heart_defects_in_children_surgeon's_performance
https://www.researchgate.net/publication/12549035_Mortality_rates_after_surgery_for_congenital_heart_defects_in_children_surgeon's_performance
https://www.sciencedirect.com/science/article/pii/S0022480422005327
https://www.sciencedirect.com/science/article/pii/S0022480422005327

