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Abstract  
 As nanotechnology advances, Nano liposphere or Lipo-Nanosphere is being considered as a possible drug 

carrier to enhance the bioavailability of some lipophilic drugs. Lipospheres are often employed to deliver 

hydrophobic agents because lipids can make pharmaceuticals more soluble and release them in a controlled manner. 

Antineoplastic medication Docetaxel (DCX) is useful for treating a variety of complicated malignancies, particularly 

cancers of the breast and ovary.  Because of it is highly hydrophobicity, first-pass metabolism with P-glycoprotein 

efflux pumps that prompts low bioavailability with extreme gastrointestinal toxicity of DCX if provided orally, it 

was only developed for intravenous infusion on the market at a dose of 100 mg/m2 every three weeks (Taxotere®). 

The creation of lipo-nanospheres (LPNS) as docetaxel carriers is discussed in this work; by using the melt dispersion 

method the lipidic physical combination comprising lipid, phospholipids etc., is created then the physical 

combination is emulsified into a hot, external aqueous phase that is kept at that temperature and of lipidic phase 

contains the appropriate surfactant. Usually the developed lipo-nanospheres, which are made of biodegradable and 

biocompatible lipids, are described for surface morphology, crystallinity, and release studies. Due to delayed drug 

diffusion from lipo-nanospheres, docetaxel's in vitro release behaviors from the created lipo-nanospheres showed a 

biphasic pattern, with a quick initial release and a slower, continuous release over the course of 24 hours.  
Keywords: Anticancer drugs, Docetaxel, Lipo-Nanospheres, Triglycerides 

Introduction  
Alternative carrier substances, such as 

lipidic materials, are used instead of synthetic 

polymer matrix materials because the  polymeric 

matrix frequently have a determinate effect on 

the incorporated drugs, particularly during 

formulation manufacturing or polymer erosion. 

The polymeric matrix may exhibit toxic effects 

through impairment of the Reticulo Endothelial 

System (RES) or after human macrophages and 

granulocytes phagocyte the particles (1).Better 

physical stability, inexpensive ingredient costs, 

ease of preparation, high dispersibility in an 

aqueous medium, increased entrapment of 

hydrophobic medicines, and prolonged release of 

entrapped medications are just a few advantages 

of the Lipospheres carrier system (2).A single 

layer of phospholipid contains a solid lipid core 

that makes up the lipo-nanosphere (LPNS) ; the 

general structure of lipospheres was explained in 

Figure.1 .  

Using the appropriate emulsifier, the 

medication is partitioned across lipids to form a 

homogeneous coat around the core. The exterior 

lipid coat's tensile strength is developed with the 

addition of an aqueous plasticizer, and it depends 

on the kind and characteristics of the stabilizer  

 

 

that is used (3).  Lipospheres in general are one of 

the most promising solid lipid particulate drug 

delivery technologies available for increasing the 

release rate at which water-insoluble medications 

dissolve.Originally described as a particulate 

dispersion of solid spherical particles with a 

diameter ranging from 0.2 to 100 micrometer; 

lipospheres are composed of a solid hydrophobic 

fat core, such as triglycerides or fatty acid 

derivatives, stabilized by a phospholipid 

monolayer. LPNS are a novel class of fat-based 

encapsulation systems designed for topical and 

parenteral delivery of bioactive substances. They 

have been applied to the delivery of vaccines, 

local anesthetics, antibiotics, anticancer drugs, 

proteins, and peptides as well as anti-

inflammatory substances (4). 

 
Figure 1. Structure of Lipo-Nanosphere (5
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Docetaxel (DCX) is a semi-synthetic 

analogue of Paclitaxel, an anticancer medication 

from the second generation of the taxoid family; 

Figure. 2 the chemical structure of DCX. 

Applying the chemical formula C43H53NO14 

which translates to a molecular weight of 807.89 

Da, it is generated semi-synthetically from 10-

deacetylbaccarin-III, an inactive precursor 

molecule derived from the needles of a rare 

Pacific yew tree, Taxus baccata. The compound's 

log-P and PKa values of 4.1 and 10.97, 

respectively. The skin permeability (1 X 10−6 

cm/second) and poor aqueous solubility (0.025 

μg/ml). DCX falls under the 

dissolution/permeability limited group of 

pharmaceuticals due to its low solubility and 

permeability, class IV in the Biopharmaceutical 

classification system (BCS) and its melting point 

between (167-169 ºC) (6); the above 

physiochemical properties for anhydrous 

docetaxel that differ from trihydrate DCX. 

 
Figure 2. The chemical structure of Anhydrous Docetaxel (7). 
 

Inducing tubulin monomer polymerization and 

preventing depolymerization are two effects of 

DCX that can cause mitotic cell arrest in the 

G2/M phase of the cell cycle and ultimately result 

in cell death. It can also cause apoptosis in cells 

by promoting bcl-2 phosphorylation. Due to its 

non-specific targeted behavior and associated 

side effects, DCX's clinical usefulness is still 

restricted. Due to the serious side effects such as 

neutropenia, hypersensitivity responses, 

peripheral neuropathy, musculoskeletal toxicity, 

and nasolacrimal duct stenosis are associated 

with the commercial formulations of DCX that 

are now available (8). Improving DCX's 

permeability and solubility is the goal of the 

project. These drugs, such as paclitaxel and 

Docetaxel, have limited permeability and low 

water solubility, which prevents them from 

reaching the tumor site at the prescribed 

therapeutic dose. Additionally, the market's 

available dose forms had a high rate of negative 

effects and little to no benefits.  

Materials and Methods 
Materials 

Docetaxel procured from Hangzhou Hyper 

Chemicals Ltd. China, phospholipid 80H and 

phospholipid 90G, both supplied from Henan 

Guange Biotechnology Co., Ltd. China, cetyl 

alcohol, paraffin wax  Alpha Chemika, India. stearic 

acid from Panreac Co., Spain. Tricaprine, Tristearin 

and Hydrogenated Soybean oil come from 

Pharmaffiliates Analytics and Synthetics Ltd., 

India. Beeswax, polyvinyl alcohol, tween 80, and 

Phosphate Buffer Saline PH.7.4 are all provided by 

HIMEDIA company, India. Ethanol is 100% HPLC 

gradefrom CHEM-LAB company, Belgium. 

Methods 
Formulation Technique and Composition 

The emulsion melt dispersion process was 

utilized to prepare Lipo-Nanosphere loaded with 

DCX.First; the bioactive chemical was added to the 

lipidic mixture or the exterior phase (core and coat); 

all were dissolved together at 70°C with a minimum 

amount of ethanol by utilizing a hot plate magnetic 

stirrer (JOANLAB ,China) at 950 RPM. Also, by 

employing the same magnetic stirrer with the same 

speed; a reasonable amount of Deionized water 

(DIW) dissolve both surfactant (tween80) and 

cosurfactant (polyvinyl alcohol) this external 

aqueous hot phase was heated approximately until 

75°C. To gain lipidic emulsion by gradual adding of 

the hot melted oil phase drop wisely by (disposable5 

ml syringe) to the aqueous phase, while stirring on 

the hot plate magnetic stirrer with identical 

temperature and speed of preparation for both 

already made phases (9). 

In order not to lose sight of the fact that the 

primarly homogenous Lipo-Nanosphere (O/W) 

emulsion both phases must be in the same 

temperature during the blending step; also must be 

hold on the same temperature with magnetic stirring 

for 15 minutes after composition (10).After the the 

liquid is quickly cooled to less than 20°C 
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by submerging the primary LPNS inside ice bath 

while  stirring continually by using a homo 

dispenser( homogenizer; JOANLAB ,China); this 

operation stay approximately For 60 minutes ; to 

create homogenous dispersion; the homogenous 

LPNS emulsion fabricated also kept at 4 °C after 

placed in the ultrasonic probe (Shimadzu, Japan)for 

10 minutes with 50 seconds of work and 10 seconds 

of rest at 40% watts(11), this procedure was explained 

briefly in Figure.3 and Table1.

 

          →oil phase (solid lipid + liquid lipid +phospholipid +DCX) (melt at 70-80  C)     

              →  aqueous phase (DIW + surfactant + cosurfactant ) (warm at75C)

  

lipidic phase 

Warm aqueous phase     →     homo dispenser   →         ultrasonication  

 

 The Lipo-Nanosphere  must kept in a dark, dry place. 
 

Figure 3. Schematic Presentation of Formulation DCX Loaded Lipo-Nanosphere by Melt Dispersion 

Technique. 
 

Table 1. Trail batches for selection of best LPNS. 

Substance F1 

 

F2 F3 

 

F4 

 

F5 

 

F6 

 

F7 

 

F8 

 

Speed 

rpm 

DCX(mg) 16 16 16 16 16 16 16 16 1000 

Tricaprine(ml) - - 4.5 4.5 4.5 4.5 4.5 4.5 1000 

Paraffin wax(mg) 25 25 - - - - - - 1000 

Hydro. Soybean oil 

* (mg) 

- - - - - - 25 25 1000 

90G*(mg) 10 - 10 - 10 - 10 - 1000 

80H*(mg) - 10 - 10 - 10 - 10 1000 

Cetyl alcohol(mg) 25 25 25 25 - - - - 1000 

Ethanol (ml) 10 10 10 10 10 10 10 10 1000 

Hydro. Olive oil* 

(ml) 

- - - - 1.8 1.8 - - 1000 

PVA*(mg) 5 5 5 5 5 5 5 5 1000 

Tween 80(ml) 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1000 

DIW* q.s. q.s. q.s. q.s. q.s. q.s. q.s. q.s. 1000 

 Hydro. Soybean oil * mean hydrogenated soybean oil, Hydro. Olive oil* mean hydrogenated olive oil, Phos-       

pholipon 90G* represent, soybean Phosphatidylcholine while Phospholipon 80H* represent Hydrogenated 

soybean Lecithin, PVA* mean Polyvinyl Alcohol and DIW*represent deionized water . 
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Characterization of lipo-nanosphere 

Vesicle size, polydispersity index, and zeta potential 

determination 
Due to the lipids that provided the mixture's 

high viscosity, all eight recipes were diluted up to 

100 times with deionized water and stirred at 37 °C 

with a magnetic stirrer. This dilution makes it simple 

and easy to get clear, fair results like particle’s sizes 

and charges. Using a particle size analyzer (Malvern 

Zetasizer, USA), the dynamic light scattering 

method was used to examine the final vesicle size of 

each nanoemulsion, and the PDI was then calculated 
(12).  The zeta potential was also ascertained for only 

the selected liquid LPNS formulations (13); this 

selection depends on the drug entrapment efficiency 

the amount of drug that content and loaded inside the 

lipid core. 

Fourier transform infrared spectroscopy (FTIR) 

An FTIR (Sigmadz1800, Japan) pressed-disk 

technique was used to produce the FTIR spectrum. a 

tiny quantity of untreated DCX, a chosen formula, 

and blank formula. After KBr powder was used to 

grinds with the solid formula, the mixture was 

compressed into a disc. The produced disc was 

examined with FTIR spectroscopy within a 

wavelength range of 4000-400 cm (14). While the 

liquid formulas was examined by deposition of the 

sample on IR transparent material (silicon), then left 

to dry and form a film that can easily examined. 

Determination of drug entrapment efficiency and 

Drug loading capacity 

The filtration/centrifugation method 

indirectly measured the loading capacity and the 

proportion of DCX encapsulated within LPNS. By 

using volumetric flask containing PBS 7.4: ethanol 

(7:3) was filled with the LPNS Liquid state and 

placed in a magnetic stirrer for five minutes after 

completing the volume to 10 mL. Then, the 

appropriate amount was added to the upper 

chamber of an Amicon® Ultra Centrifugal tube 

with a molecular cut off size (MWCO) of 10 kDa, 

and the tube was centrifuged for thirty minutes at 

4,000 rpm. The medication that had not been 

entrapped soon gathered in the filtrate in the lower 

chamber. Using PBS (pH 7.4): ethanol (7:3) as a 

blank, the clear solution was obtained, filtered 

using a 0.22 µm filter syringe, diluted, and detected 

using a UV spectrophotometric; the drug 

entrapment efficiency was measured in triplicate, 

with average values being utilized (15).; also drug 

loading inside the lipid vesicles can be calculated 

using the following equations;(n=3) (16). 

  𝐸𝐸% =
𝑊𝑇−𝑊𝐹

𝑊𝑇
∗ 100....Eq1 

𝐷𝐿% =
𝑊𝑇−𝑊𝐹

𝑊𝐿
∗ 100....Eq2 

Where: 

WT = weight total 𝑑𝑟𝑢𝑔 is the weight of the 

initial drug used, 

WF = weight 𝑓𝑟𝑒𝑒 𝑑𝑟𝑢𝑔 is the weight of the free 

drug detected in ultrafiltration of the aqueous 

dispersion.  

WL = weight 𝑙𝑖𝑝𝑖𝑑 is the total weight of the lipid 

used. Results are expressed as average values ± 

S.D (17)  

Docetaxel content 

 One milliliter of the DCX-loaded Lipo-

Nanosphere (or 0.08milligrams of DCX) was 

dissolved in ethanol. The drug was completely 

extracted at 50°C by adding 10 mL and stirring it 

for 10 minutes at 750 rpm on a hot plate magnetic 

stirrer (18). After diluting the resultant solution with 

ethanol according to the instructions, it was filtered 

through a 0.22 µm filter syringe and the 

concentration of DCX was measured using 

spectrophotometry. After that, a UV-visible 

spectrophotometer (Shimadzu, Japan) was used to 

analyze it spectrophotometrically in ethanol at its λ 

max (299 nm) (19). 

in vitro release  

 Five milliliters of recently made DCX Lipo-

Nanosphere dispersion were put into a dialysis bag; 

with 3500 Da molecular weight threshold (20), the 

dialysis membrane put in the releasing medium 

phosphate buffer slain with PH 7.4 and ethanol; 

(70:30) ml; stirred with a magnetic stirrer (21).  The 

dialysis bag a was allowed to float freely while the 

Hot plate   magnetic stirrer (JOANLAB, China) at 

100 rpm and 37°C (22). pulling of 5 mL of the 

dissolving medium at intervals of 30 minutes and 1 

hr., 2 hr., 3hr, 4hr till 24 hr.  To keep the volume 

constant; the same volume of newly produced 

release medium was added again. Using the 

calibration curve and a UV-Visible 

spectrophotometer (Shimadzu, Japan) set to 232 nm, 

the concentration of DCX was ascertained (23). 

Field Emission Scanning Electron Microscopy 

Method (FESEM) 

This technique was created to count, size, and 

help with focus and act as an internal control for 

particle sizing, unconjugated gold particles were 

combined with each sample after incubation. The 

particles were then fixed, dyed, and prepared for 

image analysis on carbon-coated copper grids (24, 25). 
Selection of the optimum formula  

Based on the zeta potential, vesicle size, PDI 

and particularly the in -vitro drug release 

experiments will support the selection of the best 

formulas (26). 

Statistical analysis of data 

The experimental results are presented as the 

mean of three replicate models ± standard deviation. 

They were subjected to a one-way analysis of 

variance (ANOVA) to ascertain whether the 

changes in the applied factors are statistically 

significant at the level of (P < 0.05) and non-

significant at the level of (p > 0.05) (27). 
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Results and Discussion 
The Composition and Formulation Method 

Since the emulsion melt dispersion approach 

offered spherical particles with higher mechanical 

qualities, it was thought to be the ideal way to 

prepare LPNS as seen in Figure. 4; similar outcomes 

were noted in the case of lipospheres preparation as 

carriers for bioactive compounds (28); evaluating 

several liposphere preparation techniques and 

concluding that the emulsion melt dispersion 

approach is the best. The preparation of lipid 

nanoparticulate using homogenization and probe-

sonicator to create nanosized lipospheres facilitates 

the use of common surfactants like tween 80 and an 

organic solvent that is miscible with all constituents 

During the preparation of oral cyclosporin 

nanoparticulate lipospheres (29).  The most effective 

way to create equally sized nanocarriers is to use 

cavitation technology, which involves high shear 

homogenization and the aid of ultrasound vibrations 

produced by a probe-sonicator; one advantage of the 

energy-efficient method is that it can be operated 

without the need for specialized staff. They study 

this effect on the production of ritonavir 

nanostructure lipid carriers with multiple systematic 

processes to optimize their in-vitro release is by 

using the probe-sonicator and homogenizer (30); as 

illustrated in Figure.5. 

 

 
Figure 4. The color and appearance of Docetaxel-loaded LPNS for all prepared formulas 

 

 
Figure 5. Dissolution profile of LPNS-DXC (F3, F5, F7, F8 and Pure drug) 

 

Docetaxel particle size  

The DCX particle size with F1 and F2 was 

80.74±7.121nm and 73.75±12.55nm with paraffin 

wax, respectively as seen in Figure. 6; this is 

smaller than the particle sizes obtained with F3, F5, 

F6, F7, and F8, which are larger.  

 

This can be explained by the compatibility of 

paraffin wax with cetyl alcohol (fatty alcohol), 

which is thought to be a polar wax modifier and 

stabilizer. The same observation was notified 

during the peptide liposphere manufacturing 

process (31). 
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Figure 6. Histogram shows the particle size distribution of the formulas. 
 

Docetaxel content and loading  

Liquid lipids were added to the solid ones 

to maintain the same overall ratios. When creating 

LPNS, they considered as a single factor that 

would improve drug loading with the time-ordered 

explosion of DCX time . The same results were 

notified during the liposphere formation process 

that contained celecoxib (32). Because the 

medication migrates out of the lipospheres and 

crystallizes in the solution when incompatible solid  

 

core is used, compatibility between the 

encapsulated drug and the solid core material is 

essential for keeping the drug inside LPNS 

particles (33). The same is evident in F3, F5, F7, and 

F8 where we employ Tricaprine (triglycerides), 

which offer better DCX entrapment and content 

than Paraffin Wax F1 and F2. This is accurate since 

low melting point triglycerides have been shown to 

be superior Docetaxel solubilizers (34). 

 Table 2. Some Physical Properties of Lipo-Nanosphere 

Formula 

code 

Particle size 

(nm)* 

Polydispersity 

index* 

%Entrapment 

efficiency 

Drug 

content (%) 

Loading 

Capacity 

(%) 

Zeta 

Potetial 

(mV) 

Docetaxel 3416 1.101 - - - -1.987 

F1 80.74±7.121 0.252±0.022 44.5±3.53 39.47±1.33 5.89±2.4 - 

F2 73.75±12.55 0.2592±0.026 32±2.82 45.04±0.127 2.133±0.9 - 

F3 127±15.394 0.164±0.011 95.75±2.29 93.82±0.33 9.8±2.251 -13.39 

F4 136.11±15.07 0.143±0.012 70.125±0.17 68.34±1.03 4.05±0.83 - 

F5 157.23±31.38 0.161±0.018 81.625±2.29 83.68±3.130 7.189±1.38 -16.94 

F6 141.61±20.76 0.124±0.016 51.4625±2.06 54.73±0.36 0.632±1.02 - 

F7 154.143±11.77 0.163±0.022 96.375±1.94 97.18±3.048 9.55±2.17 -27.33 

F8 156.07±21.88 0.155±0.018 96.6875±1.68 98.303±0.53 9.675±2.21 -14.72 

 * Average ±Standard Deviation (n=3). 
 

Fourier transform infrared spectroscopy (FTIR) 

To look at Docetaxel entrapment inside the 

Lipo-Nanosphere's cores, FTIR analysis was 

carried out on untreated DCX, blank lipo-

nanospheres, and DCX lipo-nanospheres. DCX. 

has the C-O stretch shifted from (1701.22 cm-1 to 

1737.86 cm-1), while the O-H bending group at 

(3639.68 cm-1 altered to 3523.95 cm-1). The 

following modifications show that an ester group 

has formed between DCX and the LPNS 

components. the C-H stretches from (2980.02 cm-1 

to 2924.09 cm-1  ), alkane C-H from (1371.39 cm-1 

to 1388.75 cm-1), and the long chain C-H from 

(702.09 cm-1 to 717.52 cm-1). The Tricaprine, 

soyabean oil (the core components) and 90G 

phospholipid (the coat), which are important 

components of F7A and B, successfully 

encapsulate the DCX drug inside the Lipo-

Nanosphere vesicles. As a result, the significant 

peaks of DCX were significantly lowered. similar 

results noticed during the preparation of the DCX-

PLGA nanocarrier (35). 
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Figure 7. Qualitative FTIR analysis for Docetaxel Lipo-Nanosphere  FTIR of Docetaxel untreated; FTIR of 

blank F7and F7 DCX Lipo-Nanosphere 
 

(FESEM)study  

From Figure. 8 A, B,C and D; the creation of 

smooth, spherical, and nanosized LPNS was greatly 

aided by the concentrations of Tween 80; the similar 

outcomes (36) were observed with the nebivolol 

lipospheres preparation . It is also the same since a 

higher yield and the creation of extremely small 

lipospheres were made possible using PVA as a 

stabilizer, when Ofloxacin lipospheres were being 

produced also achieved similar findings (37)

 

 
Figure 8. FESEM images of F7 Docetaxel Lipo-Nanosphere that gave spherical shape particle with different 

resolution. A.X. 120 000, B. and C. X 240 000 and D. Docetaxel untreated. 
 

The optimized formula  

The DCX-loaded LPNS exhibit the quickest 

rate of breakdown, releasing roughly 96% of the 

medication from F7 in 24h. Furthermore, DCX 

dissolved at a rate of 76%, 51%, and 50% for F3, F5, 

and F8. In the meantime, the untreated DCX offers 

a 24-hour, roughly 20% extended-release rate. 

According to this information, the introduction of 

DCX, an alkaloid anticancer from the terpenoids 

class (38); that is a weak basic compound, which 
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restricted the release of Docetaxel in PBS7.4; the 

similar outcomes was observed, showing that 40% 

of DCX was released in basic medium and 80% in 

acidic medium, at PH 5 (39). 

Conclusion  
 Soybean oil, DCX, and low melting point 

triglycerides have a high degree of compatibility, 

which results in an ideal 24-hour sustained-release 

formula, with high drug content and entrapment 

efficiency. Vesicles with spherical, nanoscale 

shapes were arranged on a smooth surface via the 

lipid carrier system, which F7 displays. The 

development of the Lipo-Nanosphere was able to 

extend the drug's duration of action, which is an 

important requirement in cancer chemotherapy. The 

FTIR study showed that DCX was entrapped inside 

the LPNS and that the drug was transformed into an 

amorphous form; also, the formulation was able to 

sustain the drug release. 

 Lipospheres in micro size solid lipid 

particulate(vesicles ) system, it is a  novel kind of 

fat-based encapsulating technology that already 

preparade in nanosized in this article , consequently 

to distinguish it from solid lipid nanoparticle 

(produced by melting fat and mixed with an aqueous 

surfactant) and nanostructure lipid carrier( created 

by combining liquid lipid oils with solid lipids).  ; 

the nanosized lipospheres or nanoliposphere or 

Lipo-nanosphere all gave the same meaning 

composed of a monolayer of phospholipid 

stabilizing a solid or liquid  hydrophobic fat core, 

such as triglycerides or fatty acid derivatives and 

waxes. The medication is either dissolved or 

distributed in a solid fat matrix within the 

liposphere's interior core (40, 41). 

In the previously mentioned formulas 

especially F3, F4, F5, F6 and F7, using liquid and 

solid lipids, fats ,waxes , fatty alcohol and 

hydrogenated oils, all are used to discover the best 

formula, which was F7 that contain liquid lipid 

Tricaprine, solid hydrogenated soybean oil with 

phospholipon 90G (soybean Phosphatidylcholine); 

this compensation gave better sustained release for 

the anticancer medication that can be taken 

parentally, topically and rectally . 

The production of Aceclofenac lipospheres 

as a carrier for a topical preparation (42) revealed the 

same formula's component variation; the same 

formula's component variation was also used while 

producing Naproxen lipospheres(43).By comparing 

F1 and F2 , the same between F3 , F4 and F5, F6 and 

F7, F8 to choose the best coat phospholipid which 

bring to light phospholipon 90G as the premier 

representing the coat of the LPNS, while the liquid 

triglycerides Tricaprine and the solid lipid 

hydrogenated soyabean oil as the best solid and 

liquid lipids these represent the core of the LPNS , 

these results fits with harmony of Figure 1 that 

represent the general structure of LPNS additionally 

Figure 8 B.  FESEM images of F7 support our work 

outputs 

Acknowledgment  
The authors thank the College of Pharmacy 

University of Baghdad for their support and for 

providing the necessary facilities to complete this 

research. 

Conflicts of Interest 
The authors stated no conflict of interest in 

the manuscript. 

Funding  
There is no financial support for this work.  

Ethics Statements 
There were no humans or animals used in all 

experiments. 
 Author Contribution 

The author's responsibilities are described as 

follows: Preparation, collecting, and analyzing data: 

Maysam M. Abass. Designing, reviewing, and 

supervising the project : Shaima Nazar Abd Al 

Hammed. All authors reviewed the results and 

approved the final version of the manuscript. 

References 
1. Kumar, M.N.V.R., Nano and microparticles as 

controlled drug delivery devices. J. Pharm. 

Pharm. Sci., 2000; 3(17): 234-258. 

2. Rawat, M. and S. Saraf, Lipospheres: Emerging 

carriers for proteins and peptides. Int J. Pharm. 

Sci. Nanotech., 2008;1(9): 207-213. 

3. Abhiram Rout1, Manmayee Mohapatra, Adi 

Alik Kumar, Sanjeeb Kumar Patro , Recent 

Trends in Nanoliposphere ,Journal of 

Pharmaceutical Negative Results, 2022 ;13 (8) 

:323-340 

4. Wattamwar Mayur Madhukar Rao, Ratnakar 

Mukesh P, Chaudhari Shilpa P; Review Article 

Liposphere - Lipid Based Drug Delivery System: 

A Review, Asian Journal of Pharmaceutical 

Technology &Innovation, 2014; 02 (06): 01-10. 

5. Claudia M. Santamaria, Alan Woodruff, Rong 

Yang and Daniel S. Kohane, Drug delivery 

systems for prolonged duration local anesthesia 

Materials Today, 2016; 22(14) :22-31. 

6. G.H. da Silva, M.A. Fernandes, L.N.F. Trevizan, 

F.T. de Lima, J.O. Eloy M. Chorilli, A critical 

review of properties and analytical methods for 

the determination of docetaxel in biological and 

pharmaceutical matrices, Crit. Rev. Anal. Chem. 

,2018; 48(13): 517–527.  

7. Loan Huynh, Justin Grant, Jean-Christophe 

Leroux, Pascal Delmas and Christine Allen; 

Predicting the Solubility of the Anti-Cancer 

Agent Docetaxel in Small Molecule Excipients 

using Computational Methods ,Pharmaceutical 

Research, 2008; 25(1):221-229.  

8. Q. Tan, X. Liu, X. Fu, Q. Li, J. Dou, G. Zhai, 

Current development in nano formulations of 

docetaxel, Expert Opine; Drug Deliv , (2012); 

9(12):975–990. 



Iraqi J Pharm Sci, Vol.34(3) 2025                                                                                                  Lipo-nanosphere docetaxel 

190 
 

9. Amit Bhatia, Bhupinder Singh, Veena Rani, and 

O. P. Katare; Formulation, Characterization, and 

Evaluation of Benzocaine Phospholipid-Tagged 

Lipospheres for Topical Application, J. Biomed. 

Nanotechnol.,  2007; 3(1):312-322. 

10. Satheesh Babu Natarajan and Prabakaran 

Lakshmanan; Effect of Processing Variables on 

Characterization of Ofloxacin Loaded 

Lipospheres Prepared by Melt Dispersion 

Technique, Current Drug Delivery, 2013 ; 10( 

5):118-130. 

11. ayshah rosl, Norhayati, ramlan, Azila rosnani , 

Formulation and Characterization of [6]- 

Gingerol Loaded Nanostructured  Lipid Carrier 

(NLC);Proceeding of 2nd International Science 

Postgraduate Conference 2014 ;2(4):190-1010. 

12. Ishraq K. Abbas and Shaimaa N. Abd-Al 

Hammid; Design, Optimization and 

Characterization of Self-Nanoemulsifying Drug 

Delivery Systems of Bilastine , Iraqi J Pharm 

Sci, 2023 ; Vol.32(1):73-85.  

13. Reem A Al-Rubaye, Khalid K Al-Kinani; 

Preparation and Characterization of 

Prednisolone Acetate Microemulsion for 

Ophthalmic Use, J.J. Fac. Med. Baghdad , 

2023;65(3):143-160.  

14. Zainab A. Radhi and Mowafaq M. Ghareeb; 

Preparation and Evaluation of Extended-Release 

Ocular Inserts of Rebamipide for Local Effect 

Using Casting Technique, Iraqi J. Pharm. Sci., 

2019; 28(1):69-81    

15. Marzia Cirria, Lavinia Maestrinib, Francesca 

Maestrellia, Natascia Menninia, Paola Muraa, 

Carla Ghelardinic, and Lorenzo Di Cesare 

Mannellic; Design, characterization, and in vivo 

evaluation of nanostructured lipid carriers 

(NLC) as a new drug delivery system for 

hydrochlorothiazide oral administration in 

pediatric therapy, Drug Delivery, 2018;  25(1): 

1910–1921. 

16. Alaa A. Hashim, Nawal Ayash; Anastrozole 

Loaded Nanostructured Lipid Carriers: 

Preparation and Evaluation; Iraqi J Pharm Sci, 

2021;30(2) :66-81.                                                                          

17. Zhongxi Zhao , Zhonghua Dong ,Sajid Iqbal ; 

reparation of Ergosterol-Loaded Nanostructured 

Lipid Carriers for Enhancing Oral 

Bioavailability and Antidiabetic Nephropathy 

Effects , AAPS Pharm Sci Tech, 2020 ;21(2):64-

77. 

18. Sachin S. Pandit and Arun T. Patil; Formulation 

and in vitro evaluation of buoyant controlled 

release lercanidipine lipospheres Journal of 

Microencapsulation, 2009; 26(7): 635–641 

19. Saja Abdulkareem Muhammed, Khalid Kadhem 

Al-Kinani, Formulation, and in vitro evaluation 

of meloxicam as a self-micro emulsifying drug 

delivery system; F1000Research ,2023; 12(7) 

:315-325. 

20. Yasi Yu, Dechu Chen, Yee Ying Lee, Nannan 

Chen, Yong Wang and Chaoying Qiu; 

Physicochemical and In Vitro Digestion 

Properties of Curcumin-Loaded Solid Lipid 

Nanoparticles with Different Solid Lipids and 

Emulsifiers, Foods, 2023; 12(4):2045-2060. 

21. Swetha Bollam, Prabhakar Kandadi, Shashank 

Sridhar Apte, and Kishan Veerabrahma 

,Development of Indinavir Submicron Lipid 

Emulsions Loaded with Lipoamino Acids—In 

Vivo Pharmacokinetics and Brain-Specific 

Delivery , AAPS Pharm SciTech,2011; 12( 

1):657-689.  

22. Irshad Ullah , Ayesha Shuja Farooq , Iffat Naz  , 

Waqar Ahmad , Hidayat Ullah , Shama Sehar 

and Asif Nawaz , Fabrication of Polymeric 

Hydrogels Containing Esomeprazole for Oral 

Delivery: In Vitro and In Vivo Pharmacokinetic 

Characterization, Polymers, 2023; 15 (2):1798-

1815. 

23.  Hantao Xue, LIYA Qin, Longxiang Zhang,  

Xiaocheng Li , Fei Wu, Weiyu Wang Chen 

Wang,  Wenbin Diao, Bin Jiang,Bo Lian , 

Jinglian Wu, Jingkun Bai, Tongyi Sun, Chunling 

Zhao, Meihua Qu,  Wenjing Yu, Yubing Wang 

and Zhiqin Gao, preparation of docetaxel‐

loaded, glycyrrhetinic acid‐modified 

nanoparticles and their liver‐targeting and 

antitumor activity, Experimental and 

Therapeutic,2021; 22(7) 1144-1178  

24. L. J. Obenauer-Kutner, P. M. Ihnat, T-Y. Yang, 

B. J. Dovey-Hartman, and M. J. Grace., A Field 

Emission Scanning Electron Microscopy 

Method to Assess Recombinant Adenovirus 

Stability, Microsc. Microanal., 2002;8 (2):676-

690 

25. Maysam M. Abbas and Nawal Ayash; 

Preparation and Characterization of Etodolac as 

a Topical Nanosponges Hydrogel, Iraqi J Pharm 

Sci,2019; 28(1):78-90. 

26. Sumaya B. Hamed and Shaimaa N. Abd 

Alhammid, Formulation and Characterization of 

Felodipine as an Oral Nanoemulsion, Iraqi J 

Pharm Sci,2021;30(1):52-66. 

27. Mohammed J. Neamah and Entidhar J. Al-

Akkam, Preparation and Characterization of 

Vemurafenib Microemulsion, Iraqi J Pharm 

Sci,2023; 32(1):49-61. 

28. Rita Cortesia Elisabetta Espositoa, 

GiovanniLucab, Claudio Nastruzzib, Production 

of lipospheres as carriers for bioactive 

compounds, Biomaterials, 2002;23 (2): 2283–

2294. 

29. Tania Bekerman, Jacob Golenser, Abraham 

Domb, Cyclosporin Nanoparticulate 

Lipospheres for Oral Administration,Journal of 

Pharmaceutical Sciences, 2004; 93(5):656-682. 

30. Vishal C. Gurumukhia, Sanjaykumar B. Brib; 

Development of Ritonavir Lo added 

Nanostructured Lipid Carriers Employing 

https://pubmed.ncbi.nlm.nih.gov/?term=Zhao+Z&cauthor_id=31932990
https://pubmed.ncbi.nlm.nih.gov/?term=Dong+Z&cauthor_id=31932990
https://pubmed.ncbi.nlm.nih.gov/?term=Iqbal+S&cauthor_id=31932990


Iraqi J Pharm Sci, Vol.34(3) 2025                                                                                                  Lipo-nanosphere docetaxel 

191 
 

Quality by Design (QbD) As A Tool: 

Characterizations, Permeability, And 

Bioavailability Studies ,Drug Delivery and 

Translational Research, 2021;20(2):244-27.8 

31. Manju Rawat Singh, Deependra Singh, Prof. 

Swarnlata Saraf, Formulation and Evaluation of 

Goat Fat and Shea Butter Based Lipospheres of 

Benzyl Penicillin, Influence Trends in Medical 

Research ,2011;6(2):101-115. 

32. Moreshwar Patil, Diksha Sonawane, Sandeep 

Sonawane, Deepak Bhambere, Sanjay 

Kshirsagar; Application of Central Composite 

Design for Development of Celecoxib Loaded 

Lipospheres: Formulation and in-vitro 

Characterization, Indian Journal of 

Pharmaceutical Education and Research 

,2022;56(2):322-352. 

33. David B. Masters and Abraham J. Dumb, 

Liposphere Local Anesthetic Time-Release for 

Perineural Site Application ,Pharmaceutical 

Research,1998; 15(7):566-587. 

34. Huynh L.; Grant J.; Leroux J. C. ; Delmas P.; 

Allen C. Predicting the solubility of the anti-

cancer agent docetaxel in small molecule 

excipients using computational methods ,Pharm. 

Res.,2008;25 (1): 147−157. 

35. Yen-Ho Lai, Chih -Sheng Chiang, Chin-Hao 

Hsu, Hung-Wei Cheng and San-Yuan Chen, 

Development and Characterization of a 

Fucoidan- Based Drug Delivery System by 

Using Hydrophilic Anticancer Polysaccharides 

to Simultaneously Deliver Hydrophobic 

Anticancer Drugs, Biomolecules,2020;10(3): 

970-989. 

36. Muhammad Hanif, Hafeez U Khan, Samina 

Afzal1, Abdul Majeed, Nabila Iqbal, Khurram 

Afzal, Mehwish Andee, Aisha Rauf, Athar 

Farooq, Formulation, characterization, and 

optimization of nebivolol-loaded sustained 

release lipospheres Trop, J Pharm Res, 2019; 

18(2): 224-249. 

37. Satheesh babu, Prabakaran Land 

Gowthamarajan K.; Ofloxacin Loaded Lipid 

colloidal carrier (Liposphere) for Treatment of 

Bacterial Infections; Research J. Pharm. and 

Tech.,2011; 4(8): 279-291. 

38. Jian Sheng Loh, Li Kar Stella Tan, Wai Leng  

Lee  , Long  Chiau Ming , Chee  Wun How ,Jhi  

Biau  Foo , Nurolaini Kifli , Bey Hing Goh  and 

Yong Sze Ong , Do  Lipid-Based  Nanoparticles  

Hold  Promise for  Advancing  the Clinical  

Translation of  Anticancer  Alkaloids? , Cancers 

,2012;13(4), 5346-5367. 

39. Liwei Tan, Jinrong Peng, Qian Zhao, Lan Zhang, 

Xichuan Tang, Lijuan Chen, Minyi Lei, Zhiyong 

Qian; A Novel MPEG-PDLLA-PLL Copolymer 

for Docetaxel Delivery in Breast Cancer 

Therapy; Theragnostic, 2017; 7(10):1044-1069. 

40. Domb AJ, Manier M , Lipospheres for controlled 

delivery of pharmaceuticals, pesticides, 

fertilizer, Nova pharmaceutical corporation 

,1990;79(42):8-11. 

41. Salome Amarachi Chime* and Ikechukwu V. 

Onyishi , Review Lipid-based drug delivery 

systems (LDDS): Recent advances and 

applications of lipids in drug delivery ,African 

Journal of pharmacy and pharmacology , 

2010;7(48):3034-3059. 

42. Maha Nasr, Samar Mansour, , Nahed D. Mortada  

and A. A. El Shamy, Lipospheres as Carriers for 

Topical Delivery of Aceclofenac: Preparation, 

Characterization, and In Vivo Evaluation , 

AAPS Pharm SciTech, 2008; 9(1):210-232. 

43.  Satheesh Babu N. , Senthil Rajan D.,Prabakaran 

L.,  Venkata Srikanth Meka ,Suriyakala Kala 

P.C. ,Formulation Optimization Scale Up 

Technique and Stability Analysis OF Naproxen 

Loaded Lipospheres ,Asian J. Pharm. Clin. 

Res.,2014; 7(2): 121-126.   

 نافر للماء محمل بالليبو نانوسفير صياغة وتقييم الدواء المضاد للسرطان 
 2*، شيماء نزار عبدالحميد و ١ س ميسم محمد عبا

 ١فرع ال صيدلانيات، كلية الصيدلة جامعة بغداد،  بغداد، العراق. 

 ٢فرع ال صيدلانيات، كلية الصيدلة جامعة بغداد،  بغداد،  العراق. 

 الخلاصة
لتعزيز التوافر البيولوجي لبعض الأدوية المحبة للدهون. غالباً ما تسُتخدم الكريات الدهنية  اعتبار الغلاف النانوي بمثابة حامل محتمل للأدوية  

ر دواء  لتوصيل عوامل كارهة للماء لأن الدهون يمكن أن تجعل المستحضرات الصيدلانية أكثر قابلية للذوبان وتطلقها بطريقة خاضعة للرقابة. يعتب

ا لعلاج مجموعة متنوعة من الأورام الخبيثة المعقدة، وخاصة سرطانات الثدي والمبيض. نظرًا لأنه شديد ( المضاد للأورام مفيدً DCXدوسيتاكسيل )

السكري    للماء، الكارهة   البروتين  المرور الأول باستخدام مضخات تدفق  الجهاز    Pفإن استقلاب  البيولوجي مع سمية  التوافر  انخفاض  إلى  يؤدي 

كل يوم. ثلاثة    ٢مجم / م    ١00ه عن طريق الفم، وقد تم تطويره فقط للتسريب الوريدي في السوق بجرعة  إذا تم تقديم  DCXالهضمي الشديدة لـ  

( كحاملات للدوسيتاكسيل في هذا العمل؛ باستخدام طريقة تشتيت  LPNS®(. تمت مناقشة إنشاء الجسيمات النانوية الدهنية )Taxotereأسابيع )

ة الدهنية التي تشتمل على الدهون والفوسفوليبيدات وما إلى ذلك، ثم يتم استحلاب التركيبة الفيزيائية إلى طور  الذوبان، يتم إنشاء التركيبة الفيزيائي

يتم وصف مائي خارجي ساخن يتم الاحتفاظ به عند درجة الحرارة هذه ويحتوي الطور الدهني على المادة الخافضة للتوتر السطحي المناسبة. عادةً ما  

ا النانوية  السطحي والبلورية والإطلاق.  الجسيمات  التشكل  لدراسات  الحيوي ومقبولة حيوياً،  للتحلل  قابلة  المطورة، والمصنوعة من دهون  لدهنية 

ة التي تم  بسبب تأخر انتشار الدواء من الجسيمات النانوية الدهنية، أظهرت سلوكيات إطلاق الدوسيتاكسيل في المختبر من الجسيمات النانوية الدهني 

 ساعة. ٢4مطًا ثنائي الطور، مع إطلاق أولي سريع وإطلاق مستمر أبطأ على مدار إنشاؤها ن
 ، الليبو نانوسفير، الدهون الثلاثيةالدوسيتاكسيلالكلمات المفتاحية: الأدوية المضادة للسرطان، 

 


