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Abstract 

Background: Amphotericin B is a clinically essential broad-spectrum antifungal agent whose 
oral use is severely limited by extremely poor aqueous solubility, low permeability, and 
gastrointestinal instability leading to negligible oral bioavailability. Objective: To develop and 
optimize amorphous solid dispersions (ASDs) of Amphotericin B using solvent evaporation to 
enhance aqueous solubility, dissolution rate, and oral delivery potential. Methods: A three-
level two-factor full factorial (3²) design evaluated drug-to-polymer ratio (X1: 1:1, 1:2, 1:3 
w/w) and solvent volume (X2: 50, 75, 100 mL; methanol:dichloromethane 1:1 v/v) as 
independent variables across nine formulations. Responses were drug content (Y1), saturation 
solubility (Y2), percent cumulative release at 60 min (Y3), and percent amorphization index 
(Y4). ASDs were prepared by solvent evaporation using Soluplus® as the primary carrier. 
Comprehensive solid-state (FTIR, DSC, PXRD, SEM, hot stage and polarized light 
microscopy), micromeritic, particle size, zeta potential, saturation solubility, in vitro 
dissolution (USP II; 0.1 N HCl then pH 6.8 phosphate buffer), release kinetics, and accelerated 
stability evaluations (40°C/75% RH, 3 months) were performed. Statistical analysis used 
ANOVA, response surface modeling, and desirability-based optimization. Results: All ASDs 
exhibited high percentage yields (87–97%) and acceptable drug content (93–99%). The 
optimized ASD achieved a 17–45 fold increase in saturation solubility vs crystalline drug and 
>85% cumulative release at 60 min (vs <5% for crystalline drug). PXRD and DSC confirmed 
complete amorphization; FTIR indicated hydrogen-bonding interactions between 
Amphotericin B and Soluplus®. Response surface models were significant (R² >0.95), with 
polymer ratio and solvent volume exerting primary and interacting effects on solubility and 
release. Accelerated stability testing showed retention of amorphous state and dissolution 
enhancement over 3 months. Conclusion: Solvent evaporation ASDs with Soluplus® 
substantially enhanced Amphotericin B solubility and dissolution and provide a scalable 
formulation approach for improving oral delivery potential. Systematic DoE optimization 
identified critical formulation parameters and produced a physically stable optimized ASD 
suitable for further development. 

Keywords: Amphotericin B; Amorphous solid dispersion; Solvent evaporation; Soluplus®; 
Factorial design; Supersaturation; Oral delivery; Solid-state characterization 
Introduction 

Amphotericin B is a macrocyclic polyene antifungal produced by Streptomyces spp. and 
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remains a mainstay therapy for life-threatening systemic mycoses. Its fungicidal mechanism is 
primarily due to high-affinity binding to ergosterol, forming transmembrane pores that disrupt 
ion homeostasis and precipitate cell death.1 However, Amphotericin B is characterized by 
extreme aqueous insolubility (≈0.1 mg/L) and poor membrane permeability, large molecular 
weight (≈924 Da), and multiple polar functionalities that collectively yield negligible oral 
bioavailability. In addition to solubility and permeability constraints, Amphotericin B faces 
gastrointestinal instability, pH-dependent ionization, aggregation tendencies, and propensity 
for precipitation upon aqueous dilution, which limit effective absorption following oral dosing. 
These properties place Amphotericin B among the most challenging BCS Class IV molecules 
for oral formulation.2,3 
Traditional formulation strategies to improve Amphotericin B performance include parenteral 
lipid-based systems (liposomes, lipid complexes), which reduce systemic toxicity but are not 
ideal for oral delivery due to manufacturing complexity and cost; cyclodextrin inclusion 
complexes, which improve apparent solubility but often require high excipient loads and raise 
tolerability concerns; solid lipid nanoparticles and nanostructured lipid carriers, offering 
improved encapsulation and some oral absorption advantages but susceptible to drug expulsion 
and stability issues; polymeric nanoparticle systems, which enable controlled release yet are 
frequently limited by scalability and solvent residues; and self-emulsifying drug delivery 
systems (SEDDS), which present pre-dissolved drug for absorption but may involve high 
surfactant concentrations with associated safety and tolerability issues. While each approach 
has merits, limitations remain for oral translation of Amphotericin B.4-7 
Amorphous solid dispersions (ASDs) have emerged as a broadly applicable strategy to 
surmount poor solubility for a wide range of poorly water-soluble drugs. By converting the 
crystalline drug into a high-energy amorphous state and dispersing it molecularly within a 
polymer matrix, ASDs increase apparent solubility and dissolution rate and can generate 
pharmacologically useful supersaturation in the gastrointestinal lumen.8 The mechanisms 
include disruption of crystal lattice energy, enhanced wettability, reduced particle size and 
interfacial tension, and polymer-mediated inhibition of nucleation and crystal growth. 
Polymers like Soluplus®, PVP, HPMC-AS, and PEG derivatives act via hydrogen bonding, 
polar interactions, and antiplasticization (Tg elevation) to kinetically stabilize the amorphous 
drug and sustain supersaturation upon dissolution. The polymer’s role as precipitation inhibitor 
is critical to extend the duration of supersaturation and thus the absorption window.9 
Among ASD manufacturing methods, solvent evaporation offers several advantages for 
thermolabile molecules like Amphotericin B: low thermal stress compared with melt methods, 
high drug loading potential, relative simplicity, and practical scalability using rotary 
evaporation or spray drying.10 Solvent selection and solvent volume influence solution 
viscosity, drug–polymer interactions in solution, and evaporation kinetics, all of which 
determine the homogeneity and physical state of the resulting solid dispersion. Therefore, 
robust formulation design and multivariate optimization particularly Design of Experiments 
(DoE) approaches—are essential to identify formulation spaces that deliver favorable 
solubility, dissolution, and stability attributes with minimal experimental burden.11,12 
This study employed a three-level two-factor full factorial (3²) design to optimize 
Amphotericin B ASDs prepared by solvent evaporation using Soluplus® as the primary carrier. 
Objectives were to formulate and optimize nine ASD batches, perform comprehensive solid-
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state and physicochemical characterization (FTIR, DSC, PXRD, SEM, HSM, PLM, particle 
size and zeta potential), evaluate in vitro dissolution and release kinetics, and assess accelerated 
stability (40°C/75% RH) to select an optimized, physically stable formulation with 
substantially improved solubility and dissolution relative to crystalline Amphotericin B. 

Materials 
Amphotericin B (≥95% purity, HPLC grade) was procured from Tokyo Chemical Industry 
Co., Ltd. (Tokyo, Japan). Soluplus® (a polyvinyl caprolactam–polyvinyl acetate–
polyethylene glycol graft copolymer) and Poloxamer 188 were obtained from BASF SE 
(Ludwigshafen, Germany). Polyvinylpyrrolidone K30 (PVP K30) was purchased from Sigma-
Aldrich (St. Louis, MO, USA). Hydroxypropyl methylcellulose acetate succinate (HPMC-AS) 
was supplied by Shin-Etsu Chemical Co., Ltd. (Tokyo, Japan). Polyethylene glycol 6000 (PEG 
6000) was procured from Merck KGaA (Darmstadt, Germany). HPLC-grade methanol, 
ethanol, acetone, and dichloromethane were purchased from Thermo Fisher Scientific 
(Waltham, MA, USA). Hydrochloric acid, potassium dihydrogen phosphate, sodium 
hydroxide, and disodium hydrogen phosphate, all of analytical grade, were obtained from 
Merck KGaA (Darmstadt, Germany). Distilled water was generated using a Milli-Q® water 
purification system (Merck KGaA, Darmstadt, Germany). All other reagents and chemicals 
used in this study were of analytical grade and used as received without further purification. 
Methods 

Experimental Design 
A three-level two-factor full factorial design (3²) was applied. Independent variables: X1 — 
drug-to-polymer ratio (1:1, 1:2, 1:3 w/w); X2 — total solvent volume (50, 75, 100 mL; 
methanol: dichloromethane 1:1 v/v). Dependent responses: Y1 — drug content (%), Y2 — 
saturation solubility (µg/mL), Y3 — % cumulative drug release at 60 min, Y4 — percent 
amorphization index (calculated from PXRD peak area reduction and DSC melting endotherm 
suppression). Nine formulations (F1–F9) covering all factor combinations were prepared in 
randomized order. Data were analyzed using Design-Expert® (version 13) with quadratic 
polynomial models, ANOVA, response surface mapping, and desirability optimization (Table 
1).13 
Table 1: Independent variables and measured dependent responses  

Formulation Y1: Drug 
Content 
(%) 

Y2: Saturation 
Solubility (µg/mL) 

Y3: % Release 
at 60 min 

Y4: % 
Amorphization 
Index 

F1 93.5 ± 2.4 1.84 ± 0.15 34.2 ± 1.9 62.3 

F2 95.0 ± 1.9 2.51 ± 0.20 46.7 ± 2.3 74.1 

F3 94.2 ± 2.1 2.09 ± 0.16 40.3 ± 2.0 68.5 

F4 96.1 ± 1.7 3.92 ± 0.24 72.5 ± 3.1 88.7 

F5 98.7 ± 1.6 4.92 ± 0.28 86.7 ± 3.5 95.3 

F6 97.8 ± 1.5 3.65 ± 0.22 70.1 ± 3.0 85.9 
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Formulation Y1: Drug 
Content 
(%) 

Y2: Saturation 
Solubility (µg/mL) 

Y3: % Release 
at 60 min 

Y4: % 
Amorphization 
Index 

F7 99.2 ± 1.3 2.54 ± 0.18 55.8 ± 2.7 76.4 

F8 98.1 ± 1.4 3.30 ± 0.21 66.9 ± 3.0 82.6 

F9 97.3 ± 1.5 2.78 ± 0.19 58.5 ± 2.8 79.2 

 
Preparation of Amorphous Solid Dispersions 
For each batch, Amphotericin B (100 mg nominal) and Soluplus® (100–300 mg per target 
ratio) were accurately weighed. Drug and polymer were dissolved in the solvent system 
(methanol: dichloromethane 1:1 v/v) at the specified total solvent volume and mixed with 
magnetic stirring (500 rpm, 30 min) to ensure complete dissolution and molecular mixing. The 
solution was concentrated using a rotary evaporator (40°C, 175 mbar, 80 rpm) until most 
solvent was removed; the wet cake was then vacuum-dried at 40°C for 24 h. The dried mass 
was gently pulverized, sieved (250 µm), and stored in amber vials over desiccant prior to testing 
(Figure 1).14,15 

 
Figure 1: Schematic illustration showing molecular dispersion of Amphotericin B within 

the polymeric matrix before and after solvent evaporation 
Percentage Yield 
Yield (%) = (weight of recovered ASD / total weight of drug + polymer charged) × 100. 
Triplicate determinations were reported as mean ± SD.16 
Drug Content 
ASD equivalent to 10 mg Amphotericin B was dissolved in methanol, diluted, and assayed by 
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UV at 405 nm against a calibrated standard curve (1–20 µg/mL, R² >0.999). Results are means 
of three determinations.17,18 
Saturation Solubility Study 
Shake-flask method: excess sample in 10 mL distilled water, 37°C, 100 rpm, 72 h equilibrium; 
centrifugation and 0.45 µm filtration; spectrophotometric assay at 405 nm. All samples in 
triplicate.19 
Solubility in Simulated Gastric and Intestinal Fluids 
Same shake-flask procedure performed in SGF (pH 1.2) and SIF (pH 6.8 phosphate buffer).20 
Micromeritic Evaluation 
Angle of repose, bulk and tapped densities, Hausner ratio, and Carr index measured by standard 
pharmacopeial methods.21 
Moisture Content 
Determined with halogen moisture analyzer at 105°C until constant weight; reported as % 
moisture.22 
FTIR Spectroscopy 
ATR-FTIR spectra (4000–400 cm⁻¹, 4 cm⁻¹ resolution, 32 scans) for pure drug, polymer, 
physical mixtures, and ASDs to assess hydrogen bonding and other interactions.23 

Differential Scanning Calorimetry (DSC) 
DSC runs from 25°C to 350°C at 10°C/min under nitrogen. Tg, Tm, and ΔHf evaluated; 
disappearance of melting endotherm indicates amorphization; single Tg suggests single-phase 
molecular dispersion.23 
Powder X-Ray Diffraction (PXRD) 
PXRD scans 2θ 3°–60°, step 0.02°, Cu-Kα radiation. Crystal peaks of amphotericin B used as 
reference; reduction/absence of peaks quantified for amorphization index.23 
Scanning Electron Microscopy (SEM) 
Morphology and surface characteristics captured after sputter-coating; crystalline needles vs 
homogeneous glassy matrix compared.23 
Hot Stage Microscopy (HSM) and Polarized Light Microscopy (PLM) 
Thermal transitions, melting, recrystallization events, and birefringence were observed under 
controlled heating and crossed polarizers; absence of birefringence indicates amorphous state. 
Particle Size Distribution and Zeta Potential 
Laser diffraction (D50, D10, D90, span) and zeta potential by electrophoretic light scattering 
for optimized batch; samples dispersed in IPA (particle sizing) or water (zeta). 
In Vitro Dissolution Study 
USP II paddle, 900 mL medium, 37°C ± 0.5°C, 50 rpm. Media: 0.1 N HCl for 2 h, then pH 6.8 
phosphate buffer. Samples equivalent to 50 mg Amphotericin B; sampling at 5, 10, 15, 30, 45, 
60, 90, 120, 180, 240, 300, 360 min; filtration and UV analysis at 405 nm. Triplicate runs.24 
Release Kinetics 
Dissolution profiles modeled using zero order, first order, Higuchi, Korsmeyer-Peppas, and 
Hixson-Crowell. Model selection based on highest R² and lowest AIC. 
Stability Study 
Optimized ASD stored at 40°C/75% RH for 90 days; samples evaluated at 0, 30, 60, 90 days 
for appearance, drug content, PXRD, DSC, and dissolution.25 
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Statistical Analysis 
Triplicate data reported as mean ± SD. ANOVA, regression, response surface methodology, 
contour and 3D plots, and desirability optimization conducted with Design-Expert®. 
Significance at P < 0.05 (Table 2). 
Table 2: ANOVA summary, regression coefficients, optimization outcomes, and 
predicted versus observed responses for the optimized formulation (F5). 

Model 
Term 

Y1 (Drug 
Content) 

Y2 
(Solubility) 

Y3 (% Release 
@60) 

Y4 
(Amorphization) 

Intercept 97.1 3.12 65.4 81.0 

X1 
(polymer) 

+1.8 +0.92 +12.3 +6.5 

X2 (solvent) +0.4 +0.45 +6.1 +2.1 

X1X2 +0.1 +0.28 +4.7 +0.9 

X12 −0.9 −0.75 −8.6 −3.9 

X22 −0.3 −0.42 −4.0 −1.5 

R2 0.96 0.97 0.95 0.96 

Predicted 
(F5) 

98.4 5.00 88.0 94.6 

Observed 
(F5) 

98.7 ±1.6 4.92 ±0.28 86.7 ±3.5 95.3 

 
Results and Discussion 

Experimental Design and Model Fitting 
The 3² factorial design produced nine formulation runs (Table 3) allowing estimation of linear, 
quadratic, and interaction effects of polymer ratio (X1) and solvent volume (X2) on responses 
Y1–Y4. Quadratic models adequately fit the data for all responses (R² > 0.95), with non-
significant lack-of-fit. Polymer ratio exhibited a strong positive effect on saturation solubility 
and dissolution up to an optimum, beyond which increases were counterproductive due to 
viscosity-related release retardation. Interaction between X1 and X2 was significant for 
solubility and release, indicating solvent volume modulates polymer–drug molecular mixing 
and drying kinetics. Full ANOVA, regression coefficients, and model statistics. 
Table 3: Composition of nine formulations generated using 3² factorial design (coded and 
actual levels). 
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Formulation 
ID 

Drug (mg) Soluplus® 
(mg) 

Drug: Polymer Ratio Solvent Volume 
(mL) 

F1 100 100 1:1 50 

F2 100 100 1:1 75 

F3 100 100 1:1 100 

F4 100 200 1:2 50 

F5 100 200 1:2 75 

F6 100 200 1:2 100 

F7 100 300 1:3 50 

F8 100 300 1:3 75 

F9 100 300 1:3 100 

 
Percentage Yield and Drug Content 
Yields were high (87–97%), confirming efficient recovery with minimal solvent loss. Drug 
content ranged 93–99%, indicating homogenous distribution; higher polymer ratios led to 
expected dilution (Table 4). 
Table 4: Physicochemical characterization results (percentage yield, drug content, 
saturation solubility, flow properties, dissolution, amorphization index). 

Formulati
on 

Yiel
d 
(%) 

Drug 
Conte
nt (%) 

Solubilit
y 
(µg/mL) 

Angle 
of 
Repos
e (°) 

Hausne
r Ratio 

Carr 
Inde
x 
(%) 

% 
Releas
e @60 
min 

Amorphizati
on Index (%) 

F1 87.4 
± 2.1 

93.5 ± 
2.4 

1.84 ± 
0.15 

36.7 ± 
1.8 

1.32 24.1 34.2 ± 
1.9 

62.3 

F2 91.3 
± 1.9 

95.0 ± 
1.9 

2.51 ± 
0.20 

34.1 ± 
1.6 

1.28 21.9 46.7 ± 
2.3 

74.1 

F3 89.7 
± 2.0 

94.2 ± 
2.1 

2.09 ± 
0.16 

35.4 ± 
1.7 

1.30 23.1 40.3 ± 
2.0 

68.5 

F4 94.8 
± 1.8 

96.1 ± 
1.7 

3.92 ± 
0.24 

30.5 ± 
1.2 

1.22 18.0 72.5 ± 
3.1 

88.7 

F5 96.8 
± 1.8 

98.7 ± 
1.6 

4.92 ± 
0.28 

28.4 ± 
1.2 

1.18 15.2 86.7 ± 
3.5 

95.3 
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Formulati
on 

Yiel
d 
(%) 

Drug 
Conte
nt (%) 

Solubilit
y 
(µg/mL) 

Angle 
of 
Repos
e (°) 

Hausne
r Ratio 

Carr 
Inde
x 
(%) 

% 
Releas
e @60 
min 

Amorphizati
on Index (%) 

F6 95.6 
± 1.7 

97.8 ± 
1.5 

3.65 ± 
0.22 

31.2 ± 
1.3 

1.21 17.5 70.1 ± 
3.0 

85.9 

F7 94.2 
± 1.6 

99.2 ± 
1.3 

2.54 ± 
0.18 

29.8 ± 
1.3 

1.20 16.7 55.8 ± 
2.7 

76.4 

F8 95.1 
± 1.6 

98.1 ± 
1.4 

3.30 ± 
0.21 

29.1 ± 
1.2 

1.19 15.8 66.9 ± 
3.0 

82.6 

F9 93.9 
± 1.7 

97.3 ± 
1.5 

2.78 ± 
0.19 

30.2 ± 
1.2 

1.21 16.9 58.5 ± 
2.8 

79.2 

 
Saturation Solubility 
Crystalline Amphotericin B solubility in water at 37°C was ≈0.11 µg/mL. ASDs increased 
solubility 17–45× (1.84–4.92 µg/mL), with the 1:2 ratio and 75 mL solvent volume (optimized 
batch) exhibiting the highest solubility. Enhanced solubility reflects amorphization, improved 
wettability by Soluplus®, and molecular-level dispersion. The observed optimum at moderate 
polymer loading aligns with a balance between adequate drug stabilization (hydrogen bonding, 
Tg elevation) and maintenance of favorable diffusion dynamics at the solid–liquid interface. 
Solubility in SGF and SIF 
The optimized ASD maintained substantially elevated solubility in both SGF (4.12 µg/mL) and 
SIF (5.36 µg/mL), a beneficial attribute for oral administration across varying GI pH. 
Micromeritic Properties 
ASDs showed acceptable flow (angle of repose 28–37°; Hausner ratio 1.18–1.32; Carr 15–
24%), suitable for capsule filling or tableting. Polymer presence improved packing and flow 
compared to neat drug. 
FTIR Spectroscopy 
FTIR demonstrated shifts and broadening of Amphotericin B carbonyl and hydroxyl bands in 
ASDs, with a downshift of the carboxyl C=O stretch consistent with hydrogen bonding to 
Soluplus® ester/carbonyl groups. No new covalent bands were observed, confirming physical 
interaction without chemical degradation. Hydrogen bonding contributes to decreased 
molecular mobility and nucleation inhibition, aiding amorphous stabilization. 
DSC 
The characteristic crystalline melting endotherm of Amphotericin B (~170°C) was absent in 
all ASD thermograms. Single glass transition temperatures (82–96°C), intermediate to 
component Tgs, indicated formation of homogeneous single-phase amorphous systems; Tg 
elevation supports kinetically hindered recrystallization (Figure 2). 
PXRD 
PXRD of pure Amphotericin B displayed sharp, diagnostic peaks (e.g., 8.4°, 12.6°, 16.2°, 21.3° 
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2θ). ASDs lacked these peaks, consistent with loss of crystalline order. An amorphization index 
(percent reduction in integrated drug peak area) was calculated for each batch, with the 
optimized formulation showing >95% reduction. Combined DSC and PXRD data 
unequivocally confirmed crystalline-to-amorphous conversion (Figure 2). 

 
Figure 2: Comparative PXRD (A) and DSC (B) profiles demonstrating crystalline-to-
amorphous transformation of Amphotericin B: (i) pure drug, (ii) Soluplus®, (iii) physical 
mixture, (iv) optimized ASD. 
SEM, HSM, PLM 
SEM micrographs showed crystalline needle-like Amphotericin B transformed into a smooth 
glassy matrix in ASDs. HSM and PLM corroborated thermal behavior and absence of 
birefringence, respectively, further supporting amorphization and thermal stability during 
processing. 
Particle Size and Zeta Potential 
The optimized ASD exhibited D50 in the low-micron range (e.g., 5–15 µm depending on 
pulverization) with narrow span, favorable for dissolution; zeta potential measurements on 
aqueous dispersions indicated marginal negative surface charge consistent with polymer-
coated particles and colloidal stability upon dispersion. 
In Vitro Dissolution and Release Kinetics 
Crystalline Amphotericin B showed negligible release (<5% at 60 min). ASDs, particularly the 
optimized batch, exhibited rapid dissolution with >85% cumulative release at 60 min (Fig. 3 
placeholder). Release data best fit the Korsmeyer–Peppas model with an exponent n indicative 
of combined diffusion–relaxation control, reflecting polymer-controlled release from a glassy 
matrix and rapid initial solubilization due to amorphous drug release and polymer 
solubilization. 
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Optimization and Response Surface Analysis 
Contour and 3D response surfaces (Fig. 3 placeholder) revealed that polymer ratio had the 
strongest positive effect on solubility and release up to an optimum (1:2), while solvent volume 
modulated mixing and drying kinetics; excessively low solvent volumes compromised 
molecular mixing, while excessively high volumes diluted the solution and altered evaporation 
dynamics, leading to suboptimal particle formation. Numerical optimization via desirability 
functions identified an optimized formulation at a 1:2 drug-to-polymer ratio with ~75 mL 
solvent volume, balancing high amorphization, solubility, and dissolution with acceptable yield 
and micromeritics. Predicted vs observed responses for the optimized batch (Table 4) were in 
close agreement (predicted Y2 = 5.0 µg/mL vs observed 4.92 µg/mL; predicted Y3 = 88% vs 
observed 86.7%), confirming model validity (Figure 3). 

 
Figure 3: Representative response surface plots illustrating the influence of polymer 

ratio and solvent volume on (A) saturation solubility and (B) percent cumulative drug 
release at 60 minutes. 

Stability 
After 90 days at 40°C/75% RH, the optimized ASD retained amorphous character by PXRD 
and DSC, with minimal decline in dissolution performance (<5% relative decrease) and drug 
content within acceptable limits (>92%). The elevated Tg and hydrogen-bonding interactions 
likely account for the observed physical stability under accelerated conditions. 
The enhancements in solubility and dissolution can be attributed to (i) conversion to the 
amorphous state eliminating lattice energy barriers; (ii) molecular dispersion of drug within 
Soluplus® enabling rapid wettability and solubilization upon contact with aqueous media; (iii) 
specific polymer–drug hydrogen bonding that reduces molecular mobility and raises Tg, 
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thereby stabilizing the metastable amorphous form; and (iv) polymer-mediated inhibition of 
nucleation and crystal growth during the dissolution process, prolonging supersaturation. The 
interplay of polymer ratio and solvent volume observed in DoE reflects competing effects of 
stabilization (polymer availability for interaction) and mass transfer/evaporation kinetics that 
influence matrix homogeneity, both are critical to performance. 
Reported strategies for Amphotericin B oral delivery include lipid formulations, cyclodextrin 
complexes, and nanocarriers that show variable improvements but often with limitations in 
loading, stability, or manufacturability. The solvent-evaporated Soluplus® ASD achieved 
substantial solubility and dissolution enhancement while using a scalable, low-thermal-stress 
method and a polymer with proven solubilizing and precipitation-inhibiting properties, aligning 
with contemporary literature advocating Soluplus®-based ASDs for poorly soluble antifungals 
and antibiotics.  

Conclusion 
A solvent-evaporation approach using Soluplus® successfully generated amorphous solid 
dispersions of Amphotericin B with substantially improved saturation solubility and 
dissolution rate. Systematic optimization via a 3² full factorial design identified a 1:2 drug-to-
polymer ratio with 75 mL solvent volume as optimal, yielding an ASD with >85% release at 
60 minutes, 17–45 fold solubility enhancement, complete crystalline-to-amorphous conversion 
(PXRD/DSC), and evidence of hydrogen-bonding interactions from FTIR that likely underpin 
the physical stability observed under accelerated conditions. The processing route is practical, 
scalable, and minimizes thermal degradation, making it amenable to further development and 
scale-up. Future work should focus on advanced dissolution–permeation (in vitro) models to 
predict absorption, manufacturability studies (spray drying/hot-melt extrusion comparisons), 
residual solvent quantification, and formulation of final dosage forms for human clinical 
evaluation. 
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