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ABSTRACT :-Amorphous Solid Dispersion (ASD) technology has emerged as a promising strategy to enhance 

the solubility and bioavailability of poorly water-soluble drugs, such as Paclitaxel, a key agent in cancer therapy. 

Despite its significant antitumor activity against various malignancies, Paclitaxel’s clinical application has been 

hampered by its low solubility and adverse effects associated with its conventional formulation, which utilizes 

Cremophor® EL. This review highlights recent advancements in ASD formulations aimed at improving 

Paclitaxel delivery through innovative polymer systems, nanotechnology, and advanced manufacturing 

techniques such as spray drying and hot melt extrusion. The incorporation of novel polymers and the 

development of co-amorphous systems have demonstrated improved stability and dissolution rates, while 

nanoparticle-based ASDs have shown potential for targeted drug delivery, thereby reducing systemic toxicity. 

Characterization techniques, including X-ray Powder Diffraction (XRPD), thermal analysis, and spectroscopy, 

are essential for understanding the molecular behavior of ASDs and ensuring product stability. Furthermore, the 

mechanism of absorption for ASD formulations relies on passive diffusion, where enhanced solubility maintains 

a supersaturated state conducive to improved bioavailability. This review underscores the importance of ASDs 

in the pharmaceutical formulation of Paclitaxel and similar drugs, suggesting a significant avenue for improving 

cancer therapy. 

KEYWORDS :- Amorphous Solid Dispersion (ASD), Paclitaxel, Solubility, Bioavailability, Polymer, Drug 

delivery, Passive diffusion, Cancer therapy. 

 

CONSIDERATIONS :-  

Many pharmaceutical drugs face challenges with poor water solubility, which can limit their bioavailability and 

therapeutic efficacy. Here are examples of some poorly water-soluble drugs:- 

1. Ibuprofen– A widely used nonsteroidal anti-inflammatory drug (NSAID). 

2. Griseofulvin – An antifungal drug. 

3. Itraconazole – Another antifungal medication used for systemic infections. 

4. Paclitaxel – A chemotherapy drug used to treat various cancers. 

5. Fenofibrate– Used to reduce cholesterol levels. 

6. Ritonavir– An antiretroviral drug for treating HIV. 

7. Phenytoin – An anticonvulsant for treating epilepsy. 

8. Nifedipine– A calcium channel blocker used to treat high blood pressure and angina. 

Formulation strategies such as nanoparticle delivery systems, solid dispersions, or lipid-based formulations are 

often employed to overcome the solubility challenges of these drugs. 

One These Drug i.e Paclitaxel  

 

I. INTRODUCTION :- 
Paclitaxel is a chemotherapy drug used to treat various types of cancer, including ovarian, breast, lung, 

cervical, and pancreatic cancer. It’s also used to treat Kaposi’s sarcoma, a type of cancer that affects people with 

AIDS. 

Paclitaxel is an important chemotherapy drug used to treat various types of cancer. Below is a detailed 

overview: 

 

General Information’s :- 

 Drug Name: Paclitaxel 
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 Structure:  

 

 
 

 Brand Names: Taxol, Onxol, Abraxane (albumin-bound formulation) 

 Drug Class: Taxane (antimicrotubule agent) 

 Discovery: Isolated from the bark of the Pacific yew tree (Taxus brevifolia) in the 1960s. 

 Formulations: 

Traditional (cremophor-based): Taxol 

Albumin-bound (less toxic): Abraxane 

 Mechanism of Action 

Paclitaxel works by disrupting the microtubule function during cell division: 

Microtubule Stabilization: It binds to the β-tubulin subunit of microtubules, preventing them from 

disassembling, which halts the process of cell division (mitosis). 

Cell Death: By stabilizing microtubules, paclitaxel stops the cancer cells from completing mitosis, ultimately 

leading to programmed cell death (apoptosis). 

 Pharmacokinetics 

Absorption: Given intravenously; not absorbed orally. 

Metabolism: Primarily metabolized in the liver by CYP450 enzymes (CYP2C8 and CYP3A4). 

Excretion: Mainly excreted through feces, with a small amount through urine. 

 Special Considerations 

Pregnancy and Lactation: Paclitaxel is contraindicated during pregnancy due to its teratogenic effects. Women 

should avoid becoming pregnant while receiving the drug. 

Elderly Patients: Dose adjustments may be required due to decreased metabolism and increased sensitivity to 

side effects. 

Liver Function: Paclitaxel is metabolized in the liver, so patients with hepatic impairment may require dose 

reductions or more frequent monitoring. 

 

-Paclitaxel is still widely used today, particularly in the treatment of various cancers. It is typically used in its 

conventional form or as part of newer formulations to improve its efficacy and reduce side effects.  

 

Here are the common forms and routes of administration: 

1. Conventional Formulation (Injectable Solution) 

 Route:Intravenous (IV) infusion 

 Form: Paclitaxel is commonly administered as an injectable solution, typically combined with solvents 

such as Cremophor EL (a surfactant) and ethanol to enhance its solubility. This formulation is known as 

*Taxol*. 

 Use: This form of Paclitaxel is administered for the treatment of various cancers, including: 

- Breast cancer 

- Ovarian cancer 

- Lung cancer (non-small cell lung cancer) 

- Kaposi’s sarcoma (in HIV-positive patients) 
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Challenges: The use of solvents like Cremophor EL can cause hypersensitivity reactions in some patients, 

requiring premedication with steroids and antihistamines to minimize these side effects. 

 

2. Albumin-Bound Paclitaxel (Nanoparticle Formulation) 

 Route:Intravenous (IV) infusion 

 Form: A newer formulation known as nab-paclitaxel brand name: Abraxaney is an albumin-bound 

nanoparticle form of Paclitaxel. This formulation does not require toxic solvents, thereby reducing 

hypersensitivity reactions. 

 Nab-paclitaxel is used for: 

-Metastatic breast cancer 

-Non-small cell lung cancer 

-Pancreatic cancer 

 Advantages : The nanoparticle formulation improves the delivery of Paclitaxel to the tumor, enhances 

solubility, and minimizes the need for premedication. 

 

3. Oral Paclitaxel 

 Route: Oral administration (in clinical trials or limited use) 

 Form: Traditionally, Paclitaxel is not orally bioavailable due to its poor solubility and high first-pass 

metabolism in the liver. However, recent advancements are exploring oral Paclitaxel formulations combined 

with absorption enhancers like *HM30181A*, a P-glycoprotein inhibitor. 

 Use: Oral Paclitaxel is still under investigation in clinical trials but has shown promise for the treatment 

of advanced breast cancer and other solid tumors. 

 Advantages: An oral form would significantly improve patient comfort and compliance, offering an 

alternative to IV infusions. 

 

4. Intraperitoneal Paclitaxel 

 Route: Intraperitoneal (IP) administration. 

 Form: Paclitaxel can also be administered intraperitoneally, which involves delivering the drug directly 

into the peritoneal cavity. 

 Use: This method is particularly used in patients with advanced ovarian cancer that has spread within 

the abdominal cavity. 

 Advantages: Direct administration into the peritoneal cavity increases the concentration of Paclitaxel in 

the area where the tumors are located, potentially improving outcomes while reducing systemic side effects. 

 

5. Topical Paclitaxel 

 Route:Topical administration 

 Form: Topical formulations of Paclitaxel are being studied for localized applications, especially in non-

cancerous conditions or skin-related cancers such as cutaneous Kaposi’s sarcoma. 

 Use: Limited use in clinical trials, particularly for dermatological cancers. 

 Advantages: Localized treatment with reduced systemic toxicity. 

 

FUTURE DIRECTIONS 

- Amorphous Solid Dispersion (ASD) : Although ASD technology is widely used to improve the solubility of 

poorly water-soluble drugs, Paclitaxel ASD formulations are still under research, primarily focusing on oral 

delivery methods or enhanced injectable formulations. 

Paclitaxel remains a cornerstone drug in cancer therapy, with ongoing research aimed at improving its 

delivery and reducing its side effects. 

Paclitaxel is a hydrophobic antineoplastic agent demonstrating significant antitumor activity against a 

broad spectrum of human malignancies, including breast, lung, and ovarian cancer. Following the identification 

of paclitaxel as the active ingredient in crude ethanolic extracts of the bark of the Pacific yew tree, Taxus 

brevifolia, development of this drug was suspended for over a decade because of problems in drug formulation, 

drug supply, and controversies regarding the mechanism of action (CitationWani et al 1971). 

After investigation of a large variety of excipients to enable parenteral administration of paclitaxel, the 

formulation approach using the polyoxyethylated castor oil derivative Cremophor® EL (CrEL) represented the 

most viable option (CitationAdams et al 1993). Currently, paclitaxel is commercially marketed in a formulation 

that contains a solvent system of CrEL and dehydrated ethanol. CrEL is widely used as a vehicle for the 

solubilization of a number of other hydrophobic drugs including anesthetics, vitamins, sedatives, 

photosensitizers, immunosuppressants, and investigational anticancer drugs. The amount of CrEL in Taxol® per 

administration is relatively high, and therefore its toxicological and pharmacological behavior in the context of 
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chemotherapeutic treatment with paclitaxel is of major importance (CitationGelderblom et al 2001; Citationvan 

Zuylen, Verweij, et al 2001). 

 

 
Fig no.01 :- Concept of ASD 

 

WHAT IS ASD'S ? 

Amorphous solid dispersion (ASD) is a formulation strategy used in pharmaceutics to improve the solubility and 

bioavailability of poorly water-soluble drugs. Many drugs exhibit poor solubility, which can limit their 

absorption in the body, making it difficult for them to achieve therapeutic concentrations. 

ASDs are used in many drugs, including those that treat cancer, cystic fibrosis, and organ transplant rejection. 

 

Definition: 

In an amorphous solid dispersion, the active pharmaceutical ingredient (API) is dispersed in a polymeric matrix 

in an amorphous (non-crystalline) form. Unlike the crystalline form, where molecules are packed in an orderly 

structure, the amorphous form lacks this regularity, which generally makes the drug more soluble. 

Here are some characteristics of ASDs:  

 How they work 

ASDs are a molecular mixture of poorly soluble drugs and hydrophilic carriers that reduce the size of the drug 

particles to a molecular level. This helps the drug dissolve or co-dissolve in the carriers.  

 How they’re made 

ASDs can be made using a variety of methods, including solvent evaporation, melting, fused deposition 

modeling, and electrospinning.  

 How they benefit patients 

ASDs improve the dissolution rate and release performance of drugs, making them easier for the body to absorb. 

They also reduce the effect of food on the drug, so it works equally well whether a patient is fasting or eating. 

 

Components: 

1. Active Pharmaceutical Ingredient (API): The drug in its amorphous form. 

2. Polymer: A carrier material that helps stabilize the amorphous form of the drug and prevents it from 

crystallizing. Common polymers include: 

   - Hydroxypropyl methylcellulose (HPMC) 

   - Polyvinylpyrrolidone (PVP) 

   - Polyethylene glycol (PEG) 

 

Benefits of ASD in Pharmaceutics: 

1. Increased Solubility: The amorphous form of a drug has higher free energy and greater solubility 

compared to its crystalline form, making it easier for the drug to dissolve in bodily fluids. 
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2. Enhanced Bioavailability: With better solubility, more drug molecules are available for absorption, 

leading to increased bioavailability. 

3. Stability: The polymer matrix helps prevent the drug from crystallizing over time, maintaining its 

amorphous state and ensuring consistent performance throughout its shelf life. 

4. Improved Drug Release: The dispersion can be tailored to control the release rate of the drug, providing 

sustained or immediate release as needed for therapeutic effect. 

How it Helps:- 

- Poorly Water-Soluble Drugs: ASD is particularly useful for drugs with poor water solubility 

(Biopharmaceutics Classification System [BCS] Class II and IV). Many modern drugs fall into this category, so 

ASDs provide a way to overcome the limitations of low solubility. 

- Therapeutic Efficacy: By enhancing solubility and bioavailability, ASD can improve the therapeutic 

efficacy of drugs, ensuring that patients receive the intended dose effectively. 

- Reduced Dose Requirements: With better absorption, lower doses of the drug may be required to 

achieve the same therapeutic effect, potentially reducing side effects and improving patient compliance. 

 

Paclitaxel is essential in cancer treatment, often used when other treatments have failed. Regular monitoring 

is required during treatment to manage side effects. 

 

 Recent Developments in Paclitaxel and Amorphous Solid Dispersions (ASD) 

 

Paclitaxel is a chemotherapy drug with very poor water solubility, which has led to the development of various 

strategies to enhance its bioavailability, including Amorphous Solid Dispersion (ASD). 

Here are some of the recent advancements and findings related to Paclitaxel and its formulation using ASD: 

1. New Polymer Systems for ASD of Paclitaxel :- 

   - Researchers are exploring new polymeric carriers for ASD formulations to improve the stability and 

dissolution rate of Paclitaxel. For instance, newer polymers such as Hydroxypropyl methylcellulose acetate 

succinate (HPMCAS) and Polyvinylpyrrolidone (PVP) have shown promising results in increasing the 

solubility and bioavailability of Paclitaxel. 

   - These polymer systems create a stable amorphous form of the drug, preventing crystallization during storage 

and after oral administration, which is crucial for ensuring consistent therapeutic outcomes. 

 

2. Nanotechnology in ASD Formulations :- 

   - Nanoparticle-based ASDs have also gained attention. By combining Paclitaxel with nanocarriers 

(e.g.,polymeric nanoparticles), the drug is better dispersed at the molecular level. This approach helps maintain 

the amorphous state and increases the surface area for drug dissolution, further enhancing absorption. 

   - Nanoparticle-ASD formulations show potential in reducing the systemic toxicity of Paclitaxel by enabling 

more targeted drug delivery to cancer cells. 

 

3. Co-Amorphous Systems :- 

- Another emerging trend is the development of co-amorphous systems where Paclitaxel is combined 

with a small molecule or another drug, stabilizing the amorphous form through intermolecular interactions. This 

approach has shown significant improvements in the solubility and stability of Paclitaxel in ASD formulations. 

 

4. Spray Drying and Hot Melt Extrusions :- 

   - New advancements in manufacturing techniques such as spray drying and hot melt extrusion are being used 

to produce Paclitaxel ASDs. These techniques allow for precise control over the particle size and drug-polymer 

interaction, which further enhances drug dissolution. 

   - Spray-dried dispersions, in particular, have shown to improve the dissolution rate and bioavailability of 

Paclitaxel compared to traditional crystalline formulations. 
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Fig no. 02 

 

Solubility is one of the problems in drug formulation, particularly for oral dosage forms, which hardly dissolve 

in gastrointestinal fluids. Furthermore, it can be classified into four classes according to the Biopharmaceutical 

Classification System (BCS). Four classes of BCS show solubility and permeability, as shown in Figure 1. In 

class II, modifications such as solid dispersion, particle size reduction, and nanoparticles are employed to 

improve solubility. 

 
Fig No. 03 :- BCS Classification 

 

The drug In an amorphous form can be transformed into an amorphous solid dispersion, thereby 

improving its bioavailability. In this process, the polymer carrier played an important role by increasing the 
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dissolution rate, enhancing drug solubility, and improving the physical stability of the solid state. Additionally, it 

can reduce molecular mobility and raise the glass transition temperature, resulting in increased stability during 

the conversion from a crystalline into amorphous form. The drug–polymer interaction contributed to the 

stabilization by disrupting the intermolecular interaction between the drug crystal lattice. The presence of the 

polymer alters the nature of the crystal lattice, which in turn affects the stability of the amorphous solid 

dispersion. The enhancement of bioavailability in this approach was driven by both thermodynamic and kinetic 

forces. 

 

Characterization of ASD:- 

In-depth analysis of these formulations was necessary due to the characteristics of ASDs and the potential risk of 

recrystallization. Given the complexity involved, a diverse range of complementary techniques is often required. 

This is because no single characterization methodology can provide all the necessary information. 

 

 X-ray Powder Diffraction (XRPD) 

An essential tool for characterizing amorphous solid dispersions was powder X-ray diffraction.  

This method was used to confirm the presence of the drug in its amorphous state within the solid dispersion. 

Recent developments in XRPD instrumentation and software have significantly contributed to a better 

understanding of the molecular behavior of amorphous drugs in amorphous solid dispersion under stressed 

conditions. For example, XRPD equipped with variable temperature (VT) or humidity control has proven 

valuable in providing information under non-ambient conditions. 

 Zhu et al. employed in situ small-angle/wide-angle X-ray scattering to investigate the crystallization kinetics of 

a naproxen ASD system at various temperatures. 

 Additionally, there has been an increased recognition of the significance of utilizing the atomic pairwise 

distribution function to measure the degree of amorphization caused by crystalline drugs. 

Nollenberger et al. demonstrated the impact of minor modifications to polymer structure at the molecular level 

on the release characteristics of the finished product using pairwise distribution function analysis. 

 

 Thermal Analysis 

DSC and thermogravimetric analyses were the two most frequently employed thermal analyses (TAs). However, 

dynamic mechanical analysis and isothermal microcalorimetry were utilized in the pharmaceutical sector for 

regular examination. These cutting-edge TA techniques, including DSC, offer valuable insight into various 

molecular processes that take place in the solid dispersion, such as glass transition, polymorphic transition, 

crystallization, structural relaxation, molecular mobility, as well as miscibility between drug and polymer. 

 Tg and heat capacity analyses were applied by Mahajan et al. to measure the amount of amorphous material 

present in carvedilol tablets.  

Additionally, the increased sensitivity of fast-scan DSC allows for the separation of overlapping thermal events, 

providing an additional advantage [195]. Differential mechanical thermal analysis offers a means to explore the 

relaxation transitions, the viscoelastic properties of polymers, and miscibility in binary or ternary systems. 

The development of Increasingly advanced sensors in recent years has made real-time solid-state 

characterization, as a function of temperature change, achievable. With the use of methods such as VT-XRPD, 

VT molecular spectroscopy, and VT-ssNMR, amorphous drugs’ molecular orientation, structural relaxation in 

ASD systems, and their interaction with polymers were examined in greater depth. In particular, the localized 

TA technique known as nano-TA, when combined with atomic force microscopy, can produce high-resolution 

images of the thermal behavior of amorphous drugs. Incorporating a tiny heater with a topographic resolution of 

around 5 nm onto a microfabricated silicon-based probe enabled the measurement of thermal characteristics at a 

nanometer scale. 

 Spectroscopy 

Among the vibrational spectroscopic techniques, Fourier transformed IR spectroscopy and Raman spectroscopy, 

when combined with attenuated total reflectance and/or diffuse reflectance, have proven to be the most effective. 

 These approaches have been applied in the pharmaceutical industry for a variety of purposes, including phase 

transition, polymorph identification, recrystallization stability, evaluation of various manufacturing processes for 

solid dispersions, phase separation, and the type and degree of drug–polymer interaction. 

By investigating band vibrations, these methods provided details on structural and molecular conformation in 

the solid state. Furthermore, the interior structure of molecules and crystals can be identified using the potent 

light-scattering technique known as Raman spectroscopy. Studying the low-energy lattice vibrations connected 

to various crystal packing configurations provided information into the crystal packing. 

Raman spectroscopy has been employed by Furuyama et al., as a mapping tool to differentiate between 

troglitazone’s crystalline and amorphous forms in solid dispersions. 

 Sinclair et al., utilized FT Raman spectroscopy to study the recrystallization kinetics of an amorphous solid 

dispersion of ibipinabant. 



"Advancements in Paclitaxel Formulation: The Role of Amorphous Solid Dispersion and .. 

8 

 Additionally, it was applied for the identification of trace crystallinity that could have been missed by XRPD or 

high-sensitivity DSC. 

 

 Water Vapor Sorption 

Water vapor sorption has frequently been used to investigate the behavior of crystalline and amorphous 

materials when exposed to moisture. To evaluate the moisture sorption data and gain understanding into drug 

polymer-water interactions, ternary FH interaction theory was employed. Furthermore, when combined with 

other methods such as DSC, Fourier transform IR spectroscopy, and nuclear magnetic resonance (NMR), it 

provided a variety of data on molecular level attributes such as degree of amorphization, surface properties, 

phase transitions, critical relative humidity for glass transition and crystallization, as well as physical stability of 

materials.  

The combination of near IR spectroscopy with dynamic vapor sorption allows for an understanding of the 

desorption behavior of amorphous drugs before and during its crystallization, as a function of temperature and 

relative humidity. 

 Solid-State Nuclear Magnetic Resonance 

ssNMR is a nondestructive method that provides information about amorphous solid dispersions in both 

qualitative and quantitative forms, and it offers comprehensive one- and two-dimensional structural data based 

on NMR relaxometry, spectroscopy, and imaging . 

 The size of the drug polymer domain in solid dispersions was predicted by correlating the relaxation period 

with the length scale of the spin diffusion. For instance, the spin–lattice relaxation time, T1, had values in the 

range of 1 to 5 s, which equated to a domain size of about 20–50 nm. T1r (spin–spin relaxation time) values 

between 5 and 50 ms suggested a length scale of approximately 2–5 nm. These relaxation time measurements 

allowed for accurate forecasts. A single value of 1 H T1 and T1r in amorphous solid dispersions indicates a 

domain smaller than 2–5 nm. A size of about 5–20 nm was exhibited by several T1r values but the same T1 

value. For drugs and polymers, domain sizes greater than 20–50 nm result in distinct T1 and T1r values. 

Compared to DSC which only provided single Tg values for domain sizes smaller than 20–30 nm, this approach 

is substantially more sensitive. To improve the stability of amorphous solid dispersions and prevent phase 

separation during the product’s shelf life, ssNMR relaxometry better comprehended drug–polymer intimacy in 

the solid dispersion and preventing phase separation . 

1H transverse magnetization relaxation T2 measurements provided information regarding the phase composition 

and mobility of polymer molecules in solid dispersions [212]. Meanwhile, 13C cross-polarization magic angle 

spinning NMR experiments were used when no differences were observed in the XRPD pattern. 

 Additionally, NMR tests were utilized to investigate the recrystallization of amorphous troglitazone in solid 

dispersions made using various techniques. A useful complement to analytical techniques for analyzing the 

kinetics of polymer mobilization and water penetration was the NMR microimaging approach . 

 Inverse Gas Chromatography 

A developing method, inverse gas chromatography, has been utilized to examine the surface characteristics of 

amorphous solid dispersions. 

This technique was employed to investigate molecular mobility, amorphous transition or recrystallization, and 

molecular relaxation. Furthermore, it is particularly needed for the identification of batch-to-batch variation in 

amorphous solid dispersions using the same or different techniques. 

A study of the increased molecular mobility on a material’s surface compared to its bulk provided insight on the 

interactions between moisture and the recrystallization of amorphous drugs. 

Inverse gas chromatography was employed by Hasegawa et al. to explore structural relaxation at the surface of 

solid dispersions. 

 Furthermore, it was discovered that structural relaxation occurs more quickly at the surface than in the bulk due 

to increased molecular mobility. The kinetics of crystallization on the surface of solid dispersions were used to 

predict the physical 

 

ASD for Cancer therapy :- 

Despite paclitaxel belonging to BCS class 4, it has also been used to treat cancer. Moes et al. developed 

an oral dosage form of paclitaxel as an amorphous solid dispersion using the freeze-drying process and PVP 

K30 as a carrier. The formulation boosts the dissolving rate, provides superior solubility, and prevents 

crystallization. Polymer PVP primarily inhibited crystallization and promoted solubility, while SLS improved 

wettability, thereby accelerating dissolution. The amorphous solid dispersion of paclitaxel, known as 

ModraPac001 10 mg, was formulated as a capsule for clinical studies and exhibited (nearly) the same 

pharmacokinetic characteristics as the premix solution of low-dosage paclitaxel, which was already utilized for 

anticancer therapy.  

Liu et al. developed an oral formulation of RA-XII in order to create a therapeutically effective 

anticancer drug. However, due to poor solubility and limited permeability, RA-XII demonstrated minimal oral 
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bioavailability in mice. For effective distribution of this drug by oral administration, Liu et al. employed a 

natural deep eutectic solvent (NADES) in the investigation. The technique employed was amorphous solid 

dispersion utilizing PVP polymer. This formulation enhanced cytotoxicity in vitro, dissolution rate, perceived 

solubility, and homogeneity. When compared to pure RA-XII in 0.5% CMC-Na, the oral bioavailability of this 

drug in NADES and ASD solutions was increased by approximately 11.58 and 7.56 times, respectively. 

According to pharmacokinetic studies conducted in vivo, the ASD of RA-XII inhibited cell proliferation of all 

RKOs more effectively than free RA-XII. The therapeutic effect of RA-XII was more pronounced in cases with 

severe basal cancer when formulated as an ASD. 

 

 
Fig no. 04 

 

II. DISCUSSION 
Crucial challenge in the uptake of dissolved ASD was the absorption of anticancer drug particles that 

were molecularly dispersed. Previous study reported that the absorption of poorly water-soluble drugs, including 

anticancer medications, was enhanced only when API was in a supersaturated state.  

Meanwhile, the presence of solubilized API, such as micelles from endogenous bile salts or surfactants 

in the formulation, impeded the transport of anticancer drugs. 

The mechanism of drug absorption commonly occurred by passive diffusion. Based on the Fick law of 

diffusion, the drugs will move due to the concentration gradient from a higher concentration to a lower 

concentration of drugs until equilibrium is reached. In the case of drug absorption, the soluble drug in the 

aqueous compartment of the body, such as interstitial space, will move through aqueous pores in the 

endothelium of blood vessels. Thus, the solubility of the drug in the aqueous compartment of the body 

significantly affects the amount of drug absorption via passive diffusion. The drug absorption of anticancer 

drugs crystal could be lower compared to that amorphous state due to their poor water solubility. Meanwhile, in 

the ASD of anticancer drugs, the amount of drug absorption would be higher because the solubility of drugs was 

improved and the supersaturated solution in the aqueous compartment of the body was maintained by the 

intermolecular interaction of drug and polymer . 

 According to studies, the transport mechanisms are passive diffusion, which had been demonstrated to 

improve in vivo bioavailability . 

Shi et al. Reported that the concentration of molecularly soluble drugs in the release medium was not 

significantly affected by the increase in solubility of the drug by micellization. This suggested that only higher 

concentrations of molecularly dissolved drugs (true supersaturation) were significant for increased permeation 

rates.  

As a result, it was assumed that the absorption of poorly water-soluble drugs (including anticancer 

drugs) in the ASD formulation was mainly passive diffusion where only molecularly dissolved API was 

considerably absorbed by the intestinal epithelium. Furthermore, the permeability could only be enhanced by 

high concentrations of dispersed API. Therefore, drug absorption from dissolved ASD appears to be primarily 

driven by passive diffusion, which could be augmented by increasing the concentration of molecularly dissolved 

API, with the solubility of the amorphous drug being the limiting factor. Improving the bioavailability of poorly 

water-soluble anticancer drugs could also enhance their pharmacokinetics, efficacy, and safety. The speculated 

mechanism of bioavailability improvement from amorphous anticancer drugs in amorphous solid dispersion is 

summarised in figure Below ….. 
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Fig no. 04 

 

 

III. CONCLUSION :- 
The development of Amorphous Solid Dispersion (ASD) formulations represents a pivotal 

advancement in the delivery of poorly water-soluble drugs like Paclitaxel. By leveraging novel polymeric 

carriers and innovative manufacturing techniques, ASDs have the potential to significantly enhance the 

solubility, bioavailability, and therapeutic efficacy of these drugs, addressing critical challenges in cancer 

treatment. Continued research and characterization of ASDs will further elucidate their mechanisms of action 

and stability, leading to improved formulations that maximize the therapeutic benefits of Paclitaxel and other 

similar agents. Ultimately, the integration of ASD technology into cancer therapy can enhance patient outcomes 

by ensuring more effective and safer drug delivery. By focusing on the emerging techniques and technologies, a 

research view on Paclitaxel ASD can lead to significantly improved cancer treatments with fewer side effects. 
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