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Abstract:  

Alcohol-based oral liquid formulations such as elixirs and tinctures represent some of the earliest and most 

versatile dosage forms in pharmaceutical practice. Traditionally used as solvent systems for herbal and 

synthetic drugs, these preparations continue to hold clinical and industrial relevance due to their enhanced 

solubility, stability, and patient acceptability. This review provides a comprehensive overview of the formulation 

science, classification, composition, and manufacturing of tinctures and elixirs, highlighting the roles of ethanol 

and co-solvents in drug solubilization, preservation, and extraction. The discussion encompasses the source 

materials, including both botanical extracts and pure APIs, and explores the techniques of maceration, 

percolation, ultrasonic, and microwave-assisted extraction used in their preparation. Key physicochemical and 

stability aspects, such as solubility behavior, precipitation risks, and ethanol volatilization, are analyzed in 

relation to formulation quality and shelf life. Furthermore, the review summarizes pharmacopeial tests, 

analytical assays (HPLC, GC, LC–MS), and method validation parameters essential for ensuring product 

consistency and compliance with regulatory standards. With the growing interest in herbal therapeutics and 

patient-friendly liquid dosage forms, understanding the science behind alcohol-based preparations is vital for 

developing modern, standardized, and safe formulations that bridge traditional pharmacognosy and 

contemporary pharmaceutics. 

Keywords: Elixirs; Tinctures; Alcohol-based formulations; Hydroalcoholic extraction; Ethanol; Solubility; 

Stability; Quality control; Analytical methods; Pharmacopeial standards. 

Corresponding author:  

Komal Bhimrao Chandanshive, 

Lecturer, 

Padmini College of Pharmacy, Dighanchi, Maharashtra 415315 

Email ID: komalchandanshive68@gmail.com    
 

 

 

Please cite this article in press Komal Bhimrao Chandanshive et al., pharmaceutical elixirs and tinctures:  

A review on alcohol-based oral liquid formulations, Indo Am. J. P. Sci, 2025; 12(10). 

 

 

 

 

 

 

QR CODE  

 

https://doi.org/10.5281/zenodo.17352283
http://www.iajps.com/
mailto:komalchandanshive68@gmail.com


IAJPS 2025, 12 (10), 463-475      Komal Bhimrao Chandanshive et al    ISSN 2349-7750 

 

 

w w w . i a j p s . c o m  

 

Page 464 

INTRODUCTION: 

Historical Background 

The use of alcohol-based liquid preparations such 

as tinctures and elixirs has a long and rich history 

in both traditional and modern medicine. Dating 

back to ancient civilizations, tinctures were among 

the earliest pharmaceutical preparations designed to 

extract and preserve the active constituents of 

medicinal plants. Alcohol was recognized not only 

as a solvent but also as a preservative and carrier, 

enhancing both the extraction efficiency and shelf 

life of herbal drugs. In traditional European and 

Ayurvedic medicine, tinctures were widely used to 

deliver herbal remedies for a variety of ailments 

ranging from digestive disorders to infectious 

diseases. Apothecaries in the 17th and 18th 

centuries routinely prepared tinctures by 

macerating plant materials in ethanol, and these 

formulations later became official in early 

pharmacopoeias such as the British Pharmacopoeia 

(BP) and United States Pharmacopoeia (USP). 

Elixirs, on the other hand, evolved as pleasant-

tasting oral liquid formulations combining alcohol, 

water, sweeteners, and flavoring agents to mask the 

bitterness of active pharmaceutical ingredients 

(APIs). They gained popularity in the late 19th and 

early 20th centuries, especially for pediatric and 

geriatric patients who required palatable dosage 

forms. With time, elixirs and tinctures became 

integral parts of the pharmacist’s compounding 

repertoire and represented a bridge between 

traditional remedies and scientifically standardized 

formulations. 

Definitions and Scope 

Pharmaceutical elixirs and tinctures are both 

classified under alcohol-based oral liquid 

formulations, but they differ significantly in 

composition, preparation, and therapeutic purpose. 

Tinctures are defined as alcoholic or 

hydroalcoholic solutions prepared from vegetable 

materials or chemical substances. They typically 

contain 15–80% v/v ethanol and serve primarily as 

extractive and preservative formulations. Examples 

include Tincture of Iodine and Tincture of Benzoin. 

In contrast, Elixirs are clear, sweetened, flavored 

hydroalcoholic liquids intended for oral use. They 

are designed to enhance palatability and patient 

compliance while serving as vehicles for potent or 

unpleasant-tasting drugs such as antihistamines or 

expectorants. 

 

Spirits (Essences) are solutions of volatile 

substances in alcohol, usually of high strength, 

used either for medicinal or flavoring purposes. 

Aromatic spirits of ammonia are notable examples 

containing ammonia and aromatic oils in ethanol-

water mixtures. 

Fluidextracts, though similar to tinctures, are more 

concentrated; they are prepared so that each 

milliliter represents one gram of the crude drug, 

ensuring a consistent dose. 

Pharmacopoeial standards (USP, BP, and IP) define 

the alcohol strength, identity tests, and assay limits 

for these formulations to ensure uniformity, 

potency, and safety. 

Table 1: Comparative Overview of Alcohol-Based Oral Liquid Preparations 

Type of 

Preparation 

Definition / Description Alcohol 

Content (% 

v/v) 

Primary Use / 

Purpose 

Examples 

Tincture Alcoholic or hydroalcoholic 

solution of vegetable or 

chemical substances 

15–80% Extraction and 

preservation of active 

principles 

Tincture of Iodine, 

Tincture of Benzoin 

Elixir Clear, sweetened, flavored 

hydroalcoholic liquid for 

oral administration 

5–40% Palatable vehicle for 

oral use 

Phenobarbital Elixir, 

Theophylline Elixir 

Spirit 

(Essence) 

Alcoholic solution of 

volatile oils or aromatic 

substances 

60–90% Medicinal or flavoring 

agent 

Peppermint Spirit, 

Aromatic Spirit of 

Ammonia 

Fluidextract Concentrated hydroalcoholic 

solution of plant material, 1 

mL = 1 g drug 

25–75% Standardized botanical 

extract 

Fluidextract of 

Belladonna 

Aromatic 

Water 

Saturated aqueous solution 

of volatile oils (no alcohol) 

– Flavoring and 

pharmaceutical 

vehicle 

Rose Water, 

Camphor Water 

 

Despite their historical and pharmaceutical 

significance, elixirs and tinctures have received 

comparatively little attention in modern 

formulation research. In recent years, there has 

been a renewed interest in alcohol-based oral 

formulations due to the global resurgence of herbal 

and traditional medicines, which often employ 

tinctures as delivery systems. Ethanol remains one 

of the most efficient solvents for extracting both 

polar and non-polar phytoconstituents, thereby 

maximizing bioactive compound yield. Moreover, 

the dual role of ethanol as a solvent and 

preservative offers formulation stability 

advantages, reducing microbial contamination and 

extending shelf life. 
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From a clinical perspective, elixirs provide 

improved patient acceptability through taste 

masking and palatability, making them especially 

valuable for pediatric, geriatric, and dysphagic 

patients. However, the use of alcohol raises 

regulatory, toxicological, and ethical concerns, 

particularly in formulations intended for children or 

individuals with alcohol sensitivity. The need to 

balance solubility and stability benefits against 

toxicity and regulatory constraints underscores the 

formulation challenges in this area. 

Furthermore, the pharmaceutical market continues 

to include numerous alcohol-based preparations, 

both allopathic and herbal, highlighting the 

continued clinical and commercial relevance of 

these dosage forms. As formulation science 

evolves, understanding the principles governing 

elixirs and tinctures is essential for developing 

safer, standardized, and globally acceptable 

alcohol-based products. 

 

Classification and Types 

Pharmaceutical elixirs and tinctures are diverse in 

composition and function, and their classification 

can be made based on formulation type, therapeutic 

application, and alcohol strength. These systems of 

classification help formulators select suitable 

ingredients and manufacturing methods depending 

on the intended use and stability requirements. 

 

Classification Based on Formulation Type 

Tinctures: 
Tinctures are alcoholic or hydroalcoholic solutions 

prepared by extracting active principles from plant 

or animal materials or by dissolving specific 

chemical substances in alcohol. They usually 

contain between 15% and 80% ethanol. Tinctures 

are primarily employed to obtain concentrated 

solutions of bioactive constituents with a long shelf 

life. Examples include Tincture of Iodine (used as 

an antiseptic) and Tincture of Belladonna (used for 

its antispasmodic properties). 

 

Elixirs: 
Elixirs are clear, sweetened, flavored 

hydroalcoholic liquids designed for oral 

administration. They contain 5% to 40% alcohol, 

which acts as a cosolvent to dissolve both 

hydrophilic and lipophilic drugs. The presence of 

sweeteners and flavoring agents enhances 

palatability, making elixirs suitable for pediatric 

and geriatric populations. Examples include 

Phenobarbital Elixir and Theophylline Elixir. 

 

Aromatic Waters:  
Aromatic waters are aqueous solutions of volatile 

oils or other aromatic substances. Although they do 

not contain alcohol, they are closely related 

formulations used as flavoring or perfuming agents 

in various pharmaceutical preparations. Examples 

include Rose Water and Peppermint Water. 

 

Spirit-Based Preparations (Essences): 

Spirits are solutions of volatile substances or 

aromatic materials in high concentrations of 

alcohol. They serve both medicinal and flavoring 

purposes. Due to their high ethanol content, they 

are self-preserving and often used in compounding. 

Common examples are Peppermint Spirit and 

Aromatic Spirit of Ammonia. 

 

Table 2: Classification Based on Formulation Type 

Category Key Components Ethanol Content (% 

v/v) 

Primary Purpose Examples 

Tinctures Drug + Alcohol 

(Hydroalcoholic 

base) 

15–80 Extraction and 

preservation of actives 

Tincture of Iodine, 

Tincture of Benzoin 

Elixirs Alcohol + Water 

+ Sweeteners + 

Flavors 

5–40 Palatable oral 

formulation 

Phenobarbital Elixir, 

Theophylline Elixir 

Aromatic 

Waters 

Volatile oils + 

Water 

0 Flavoring agent Rose Water, Camphor 

Water 

Spirits 

(Essences) 

Volatile oils + 

Alcohol 

60–90 Medicinal/flavoring use Peppermint Spirit, 

Aromatic Spirit of 

Ammonia 

 

Classification Based on Therapeutic Category 
Pharmaceutical elixirs and tinctures can also be 

grouped according to their therapeutic functions: 

• Antitussive Elixirs: Contain agents such 

as diphenhydramine or codeine for cough 

suppression. 

• Digestive Bitters and Carminative 

Tinctures: Include herbal extracts like 

Gentian or Cardamom, which stimulate 

appetite and aid digestion. 

• Sedative or Hypnotic Elixirs: Contain 

agents such as phenobarbital, chloral 

hydrate, or diazepam to promote sleep and 

relaxation. 

• Antiseptic or Astringent Tinctures: 
Contain substances like iodine or benzoin 

for topical or mucosal application. 

• Herbal Extracts and Tonics: Prepared 
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from botanicals like Echinacea, 

Ashwagandha, or Ginseng, used for 

general wellness and immunity 

enhancement. 

 

Classification Based on Alcohol Strength 

The alcohol concentration in a formulation directly 

influences solubility, stability, and preservation. 

• High-proof formulations (≥50% v/v 

ethanol) are highly stable and self-

preserving, used mainly for tinctures and 

spirits where microbial growth must be 

avoided. 

• Moderate-proof formulations (20–50% 

v/v ethanol) are suitable for elixirs and 

fluidextracts, balancing solubility and 

taste. 

• Low-proof or alcohol-free formulations 

(<10% v/v ethanol) are preferred for 

sensitive populations such as children, 

achieved by substituting alcohol with 

glycerin or propylene glycol as co-

solvents. 

 

Composition — Excipients and Role of Alcohol 

The formulation of elixirs and tinctures requires a 

precise balance of excipients to achieve desirable 

solubility, stability, and taste. Each component 

serves a defined functional purpose and contributes 

to the overall quality and acceptability of the 

product. 

A. Solvents and Co-Solvents 

Ethanol is the principal solvent used in these 

formulations because of its exceptional ability to 

dissolve both hydrophilic and lipophilic 

constituents. It acts as an efficient extraction 

medium for plant-based tinctures and enhances the 

solubility of poorly water-soluble APIs in elixirs. 

To adjust solvent polarity and reduce alcohol 

concentration, co-solvents such as glycerin, 

propylene glycol, and polyethylene glycol (PEG 

400) are incorporated. These agents improve 

miscibility with water, modulate viscosity, and 

minimize irritation. Water, used as a secondary 

solvent, aids in diluting alcohol concentration to the 

desired level while maintaining drug solubility. 

B. Selection Criteria for Co-Solvents 

Co-solvents are selected based on parameters such 

as solubility enhancement capability, organoleptic 

properties, toxicity profile, and compatibility with 

other formulation components. 

For instance, glycerin is non-toxic and contributes 

to sweetness and viscosity, while propylene glycol 

offers strong solvent power but may impart a mild 

burning sensation at high concentrations. The 

selection therefore depends on achieving a balance 

between solvent efficacy and patient comfort. 

C. Sweeteners and Flavoring Agents 

Since ethanol imparts a strong taste and burning 

sensation, sweeteners and flavoring agents are 

essential for improving palatability. Common 

sweeteners include sucrose, sorbitol, and saccharin 

sodium, whereas flavors such as orange, mint, 

cherry, or vanilla mask the harshness of alcohol 

and drug bitterness. Sorbitol and glycerin 

additionally act as humectants, maintaining 

moisture balance and mouthfeel. The choice of 

sweetener must consider caloric value, stability, 

and patient suitability (e.g., use of non-sugar 

sweeteners for diabetic formulations). 

D. Preservatives and Their Interactions 

While alcohol itself serves as a preservative at 

concentrations above 15–20% v/v, some 

formulations with lower alcohol content require 

additional antimicrobial protection. Parabens 

(methylparaben, propylparaben), benzoic acid, or 

sodium benzoate are commonly used. However, 

formulators must be cautious, as ethanol can affect 

preservative solubility and antimicrobial efficacy. 

The synergistic combination of alcohol with 

parabens often provides broad-spectrum protection 

against bacteria, yeasts, and molds. 

E. Buffering Agents, Antioxidants, and 

Chelating Agents 

To maintain chemical stability, buffering agents 

such as citric acid-sodium citrate or phosphate 

buffers are used to control pH. Many active 

ingredients and flavors are sensitive to oxidation; 

therefore, antioxidants like ascorbic acid, butylated 

hydroxytoluene (BHT), or sodium metabisulfite are 

incorporated. Chelating agents such as disodium 

EDTA help bind trace metal ions that could 

catalyze degradation reactions, thereby improving 

product shelf life. 

F. Role of Alcohol in Formulation 

Alcohol serves multiple critical functions within 

pharmaceutical elixirs and tinctures: 

Solvent: Efficiently dissolves both polar and 

nonpolar components, enhancing bioavailability of 

hydrophobic drugs. 

• Preservative: Provides intrinsic 

antimicrobial action, reducing the need for 

additional preservatives. 

• Extraction Medium: Facilitates 

extraction of active phytoconstituents 

from plant material during tincture 

preparation. 

• Stabilizer: Prevents precipitation and 

microbial growth, thereby maintaining 

formulation clarity and stability. 

• Flavor Carrier: Enhances the solubility 

and release of volatile flavors and 

essential oils. 

• Microbicidal Agent: Acts as a 

disinfectant and prevents contamination 

during storage. 
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Table 3: Key Excipients and Their Roles in Alcohol-Based Oral Liquid Formulations 

Excipient Function Typical Concentration 

Range 

Additional Remarks 

Ethanol Solvent, 

preservative, 

stabilizer 

5–80% v/v Enhances solubility, provides 

microbial control 

Glycerin Co-solvent, 

humectant, 

sweetener 

10–20% w/v Improves viscosity and 

palatability 

Propylene Glycol Co-solvent, 

stabilizer 

5–15% w/v Effective for poorly soluble 

drugs 

Sucrose / Sorbitol Sweetener, taste 

enhancer 

10–60% w/v Masks alcohol taste, improves 

mouthfeel 

Parabens / Benzoates Preservatives 0.1–0.2% w/v Used in low-alcohol 

formulations 

Citric Acid / 

Phosphate Buffer 

pH regulator 0.1–1% w/v Maintains chemical stability 

Ascorbic Acid / 

BHT 

Antioxidant 0.05–0.1% w/v Prevents oxidative degradation 

Disodium EDTA Chelating agent 0.01–0.05% w/v Prevents metal-catalyzed 

oxidation 

 

The composition and classification of elixirs and 

tinctures reflect the delicate balance between 

solubility, stability, safety, and palatability. 

Alcohol remains the cornerstone of these 

formulations due to its unique multifunctional role. 

However, modern formulation science continues to 

evolve toward optimizing alcohol content and 

identifying alternative co-solvent systems that 

preserve the therapeutic and sensory qualities of 

these classical yet scientifically relevant dosage 

forms. 

 

Source Materials and Extract Types 

The choice of source material plays a decisive role 

in the formulation, quality, and therapeutic efficacy 

of alcohol-based oral preparations such as tinctures 

and elixirs. Depending on the nature of the active 

ingredient, these formulations may be derived from 

botanical (herbal) extracts or pure active 

pharmaceutical ingredients (APIs). 

A. Botanical Extracts vs. Pure APIs 

Botanical extracts are complex mixtures obtained 

from plant materials such as leaves, roots, bark, or 

seeds, containing multiple bioactive constituents 

with synergistic effects. Their preparation requires 

careful optimization of the extraction solvent 

system, temperature, and duration to ensure 

maximum yield of desired phytochemicals while 

minimizing degradation of sensitive compounds. 

Since natural extracts are chemically diverse and 

variable in composition, additional steps such as 

standardization and quality control are necessary to 

ensure batch-to-batch consistency. Alcohol serves 

as an ideal solvent in this context because it 

efficiently extracts both polar and non-polar 

compounds, preserves thermolabile constituents, 

and provides inherent microbial stability. 

 

On the other hand, pure APIs are single chemical 

entities with well-defined structure, solubility, and 

pharmacokinetics. When incorporated into elixirs, 

the focus is primarily on ensuring solubility, 

stability, and palatability. Unlike plant extracts, 

pure APIs do not require extraction steps but 

demand precise control over pH, alcohol 

concentration, and excipient compatibility. 

Therefore, formulations containing botanical 

extracts are generally more complex and variable 

compared to those prepared with purified synthetic 

drugs. 

B. Preparation Types of Extracts 

Depending on their concentration and method of 

extraction, alcohol-based formulations can be 

categorized as simple tinctures or concentrated 

extracts (fluidextracts). 

 

Simple Tinctures: 

Simple tinctures are prepared by maceration or 

percolation of coarsely powdered plant materials 

with ethanol or a hydroalcoholic solvent. The 

process typically lasts from several days to weeks, 

allowing the solvent to penetrate plant tissues and 

dissolve the active constituents. These tinctures 

usually contain 10–20% of the drug material and 

are relatively less concentrated. 

 

Concentrated Extracts or Fluidextracts: 

Fluidextracts are stronger preparations, 

standardized so that 1 mL of the extract represents 

1 g of the crude drug. These are obtained by 

exhaustive extraction using percolation or 

continuous solvent systems followed by 



IAJPS 2025, 12 (10), 463-475      Komal Bhimrao Chandanshive et al    ISSN 2349-7750 

 

 

w w w . i a j p s . c o m  

 

Page 468 

concentration under reduced pressure to preserve 

volatile and thermolabile components. The 

concentrated extracts are later adjusted to the 

required alcohol content for stability and 

preservation. 

C. Standardization and Quality Control 

The chemical complexity of botanical tinctures 

demands strict standardization procedures to ensure 

therapeutic consistency. Standardization involves 

both qualitative and quantitative analysis of 

specific marker compounds, which act as reference 

indicators for biological activity. Analytical 

methods such as HPLC, GC, UV–Visible 

spectroscopy, and TLC fingerprinting are 

commonly employed to quantify these markers. 

Furthermore, assay requirements include 

determination of extractive value, total solids, 

alcohol strength, and content of bioactive 

constituents. Microbial limit tests and stability 

studies are also crucial to confirm product safety 

and shelf life. For pure drug elixirs, assay tests 

focus primarily on drug content, degradation 

products, and alcohol concentration to comply with 

pharmacopeial standards. 

 

Table 4: Comparison between Botanical Extracts and Pure APIs in Alcohol-Based Formulations 

Parameter Botanical Extracts Pure APIs 

Nature of material Complex mixture of phytochemicals Single defined chemical entity 

Extraction 

requirement 

Requires solvent extraction (alcohol, 

water) 

Direct dissolution, no extraction needed 

Variability High; dependent on plant source and 

processing 

Minimal; chemically stable and uniform 

Standardization Marker compound quantification 

necessary 

Potency verified through assay methods 

Stability concerns Sensitive to oxidation and microbial 

degradation 

Chemical stability governed by solvent 

compatibility 

Analytical control TLC, HPLC, and spectroscopic 

methods 

Titrimetric or chromatographic analysis 

Example Tincture of Belladonna, Ginger 

Tincture 

Phenobarbital Elixir, Theophylline Elixir 

 

Manufacturing and Processing Methods 

The manufacturing process of tinctures and elixirs 

involves multiple critical steps designed to achieve 

consistent extraction, solubilization, and 

stabilization of active ingredients. A thorough 

understanding of these processes ensures both 

quality assurance and regulatory compliance. 

A. Extraction Techniques 

Maceration: 
In maceration, the powdered plant material is 

soaked in ethanol or a hydroalcoholic solvent for a 

specific period, usually 7–14 days, with occasional 

stirring. The solvent penetrates plant cells, 

dissolving the active constituents. Afterward, the 

liquid extract is separated, filtered, and adjusted to 

the desired strength. This method is simple and 

cost-effective, suitable for heat-sensitive materials. 

 

Percolation: 
Percolation is a dynamic process where the solvent 

continuously passes through a column of powdered 

drug material. The percolate is collected until the 

extract becomes nearly devoid of active substances. 

This technique is faster and more exhaustive than 

maceration and is widely employed for both 

tincture and fluidextract preparation. 

 

Hot Extraction: 

For thermally stable compounds, the extraction 

process may be accelerated by heating the solvent. 

Controlled heating (below ethanol’s boiling point) 

enhances diffusion rates and increases yield but 

must be monitored to prevent degradation or 

evaporation losses. 

 

Ultrasonic-Assisted Extraction (UAE): 

This modern technique uses ultrasonic waves to 

disrupt plant cell walls, thereby improving solvent 

penetration and extraction efficiency. UAE reduces 

extraction time and solvent consumption while 

preserving sensitive bioactives. 

 

Microwave-Assisted Extraction (MAE): 

MAE utilizes microwave energy to heat the solvent 

and plant matrix simultaneously, leading to rapid 

extraction through localized pressure buildup. It 

offers higher yields and shorter processing times 

compared to conventional methods, making it 

suitable for standardized industrial-scale 

operations. 

B. Post-Extraction Processing: Concentration, 

Filtration, and Clarification 

After extraction, the crude liquid extract contains 

dissolved active ingredients along with insoluble 

plant residues and pigments. The extract is first 

filtered to remove coarse particles. If necessary, 

defatting with non-polar solvents such as petroleum 

ether is carried out to eliminate unwanted oils and 

waxes. The filtrate is then concentrated under 

reduced pressure using a rotary evaporator or 

vacuum concentrator to prevent loss of volatile 

components. Clarification can be achieved through 
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centrifugation or adsorption methods (e.g., 

bentonite or activated charcoal treatment) to obtain 

a clear, stable tincture suitable for further 

formulation. 

C. Mixing Order and Critical Process 

Parameters 

In elixir formulation, the order of mixing is crucial 

to prevent precipitation or phase separation. 

Typically, alcohol-soluble and water-soluble 

components are dissolved separately, and the 

aqueous phase is slowly added to the alcoholic 

phase with constant stirring to avoid turbidity. Key 

critical process parameters (CPPs) include 

temperature, mixing speed, and the rate of alcohol 

addition. Excessive heating or rapid mixing can 

cause loss of volatile flavoring agents or 

precipitation of solutes. Maintaining optimal 

temperature (typically 25–30°C) ensures 

homogeneity and minimizes ethanol evaporation. 

D. Scale-Up Considerations and GMP Aspects 

During industrial-scale production, ensuring 

uniform extraction and solvent handling becomes 

more challenging. To maintain reproducibility, 

parameters such as solvent-to-drug ratio, extraction 

time, and agitation speed must be standardized. 

Good Manufacturing Practice (GMP) guidelines 

require validation of each step—raw material 

authentication, solvent purity testing, in-process 

controls, and batch documentation. For ethanol-

containing formulations, special attention is given 

to flammability control, solvent recovery, and 

environmental safety through proper exhaust and 

ventilation systems. 

E. Equipment and Handling of Ethanol 

The choice of equipment directly influences 

product quality and safety. Commonly used 

apparatus includes percolators, maceration tanks, 

jacketed mixing vessels, filtration units, rotary 

evaporators, and stainless-steel storage tanks. 

When ethanol is used as a solvent, closed-system 

equipment is recommended to minimize vapor 

losses and prevent fire hazards. Storage tanks must 

be fitted with airtight lids, flame arresters, and inert 

gas blanketing (such as nitrogen) when necessary. 

Additionally, all equipment must comply with 

pharmaceutical-grade stainless steel (SS316) 

specifications to prevent corrosion and 

contamination. 

 

Table 5: Overview of Extraction and Processing Methods for Tinctures and Elixirs 

Method Principle Advantages Limitations / 

Considerations 

Maceration Soaking the plant 

material in solvent 

Simple, inexpensive, good 

for heat-sensitive materials 

Time-consuming, less 

efficient 

Percolation Continuous solvent 

percolation through drug 

bed 

High extraction efficiency, 

reproducible 

Requires specialized 

equipment 

Hot Extraction Heating solvent to 

accelerate extraction 

Faster extraction Risk of ethanol loss or 

thermal degradation 

Ultrasonic-Assisted 

Extraction (UAE) 

Cell disruption by 

ultrasound waves 

High efficiency, minimal 

solvent use 

Needs specialized 

ultrasonic setup 

Microwave-Assisted 

Extraction (MAE) 

Rapid heating via 

microwaves 

Short time, high yield, 

energy-efficient 

May degrade heat-

sensitive compounds 

Vacuum 

Concentration 

Solvent removal under 

reduced pressure 

Preserves volatiles, gentle 

processing 

Equipment cost, slow for 

viscous extracts 

 

In conclusion, the manufacturing of alcohol-based 

oral liquid formulations requires an integrated 

approach combining traditional pharmaceutic 

techniques with modern process innovations. 

Proper selection of extraction methods, precise 

control of process parameters, and adherence to 

GMP standards ensure that elixirs and tinctures are 

both efficacious and safe, maintaining their 

relevance in contemporary pharmaceutical practice. 

Here is a detailed, plagiarism-free elaboration for 

Sections 7 and 8 of your review article on tinctures 

and elixirs, written in a descriptive academic style 

with supporting tabular data where appropriate. 

 

Physicochemical Properties and Solubility 

Science 

The physicochemical characteristics of tinctures 

and elixirs play a crucial role in determining their 

solubility, stability, appearance, and overall 

therapeutic performance. Since these formulations 

are hydroalcoholic in nature, understanding the 

interactions between the solute, solvent, and 

excipients is essential for ensuring clarity, potency, 

and patient acceptability. 

A. Solubility of Drugs and Constituents in 

Ethanol–Water Mixtures 

The primary solvent system in tinctures and elixirs 

is a mixture of ethanol and water, which provides a 

unique balance between polarity and non-polarity, 

enabling the dissolution of a broad spectrum of 

chemical constituents. Ethanol acts as a co-solvent, 

reducing the dielectric constant of water and 

thereby increasing the solubility of moderately 

polar and nonpolar compounds such as alkaloids, 

glycosides, resins, and essential oils. 
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The proportion of ethanol typically ranges between 

15% and 60% v/v, depending on the solubility and 

stability of the active constituents. For example, 

volatile oils or resinous substances require higher 

alcohol content, whereas more polar compounds 

dissolve better in hydroalcoholic blends with lower 

ethanol percentages. 

 

In addition, co-solvents such as glycerin, propylene 

glycol, or polyethylene glycol (PEG 400) are often 

incorporated to enhance solubility, minimize 

precipitation upon dilution, and improve the 

organoleptic properties of the product. These 

cosolvents increase the overall solvation power of 

the medium by modifying its polarity and viscosity. 

B. Solubilization Strategies 

When the active drug or extract exhibits poor 

solubility in ethanol–water systems, specialized 

solubilization techniques are employed: 

• Complexation: Formation of inclusion 

complexes with solubilizing agents such 

as cyclodextrins can increase solubility 

and stability of hydrophobic constituents. 

• Co-solvency: Utilization of two or more 

miscible solvents (e.g., ethanol + 

propylene glycol + water) enhances 

solubilization of compounds with 

intermediate polarity. 

• Micellar solubilization: Nonionic 

surfactants (e.g., polysorbates) may be 

used at low concentrations to solubilize 

lipophilic molecules. 

• pH adjustment: For weakly acidic or 

basic drugs, adjusting the pH of the 

medium toward the ionized form enhances 

dissolution, provided the pH remains 

within the acceptable taste and stability 

range. 

C. Partitioning, pH Effects, and Precipitation 

Risks 

In multi-component herbal tinctures, constituents 

with varying polarity may exhibit partitioning 

behavior between the ethanol-rich and water-rich 

phases, potentially leading to precipitation when 

ethanol evaporates or the formulation is diluted 

with water. 

 

pH also influences solubility and chemical stability. 

Weakly acidic constituents (e.g., phenolic 

compounds) may precipitate if the pH shifts toward 

acidic values, while basic compounds (e.g., 

alkaloids) can form insoluble salts at alkaline pH. 

Maintaining an optimum pH, typically between 5.0 

and 7.0, helps prevent phase separation and color 

change. 

 

Additionally, polymorphism—the existence of 

different crystalline forms of a drug—can influence 

solubility and may lead to precipitation during 

storage if one polymorphic form converts into 

another less soluble form. Proper solvent selection 

and controlled evaporation help minimize this risk. 

D. Quality Control Parameters: Viscosity, 

Specific Gravity, and Refractive Index 

The physical characteristics of tinctures and elixirs 

are key quality control (QC) indicators that reflect 

their uniformity and consistency. Maintaining these 

parameters within specified limits ensures batch-to-

batch uniformity, prevents product instability, and 

assures regulatory compliance. 

 

Stability and Degradation 

The stability of tinctures and elixirs depends on 

maintaining chemical integrity, physical 

uniformity, and microbial safety throughout the 

product’s shelf life. Due to their hydroalcoholic 

nature, these formulations are relatively more 

stable than purely aqueous solutions, but they 

remain susceptible to degradation through several 

pathways. 

A. Chemical Stability 

The most common causes of chemical degradation 

in tinctures and elixirs include hydrolysis, 

oxidation, photodegradation, and volatilization: 

• Hydrolysis: Water in the formulation can 

cause cleavage of ester, amide, or 

glycosidic bonds in natural compounds, 

leading to loss of potency. For example, 

glycosides may break down into inactive 

sugars and aglycones during long-term 

storage. 

• Oxidation: Oxygen exposure can oxidize 

phenolic, aldehydic, or unsaturated 

compounds, resulting in darkening of 

color and odor changes. Antioxidants such 

as ascorbic acid or sodium metabisulfite 

may be incorporated to minimize this 

effect. 

• Photodegradation: Many 

phytoconstituents (e.g., flavonoids, 

alkaloids, essential oils) are light-

sensitive. Therefore, amber-colored or 

opaque glass bottles are recommended to 

prevent photolytic breakdown. 

• Volatilization: Both ethanol and volatile 

actives (like menthol or eucalyptol) may 

evaporate over time, altering the 

concentration and potency. Properly 

sealed containers and minimal headspace 

help limit this loss. 

B. Physical Stability 

Physical changes such as precipitation, phase 

separation, haze formation, and color alteration are 

often indicators of instability. These may occur due 

to evaporation of ethanol, temperature fluctuations, 

or interaction between incompatible ingredients. 

Maintaining a constant alcohol-to-water ratio and 

avoiding sudden cooling or dilution can help 

prevent turbidity and sedimentation. The addition 

of stabilizers like glycerin can enhance clarity and 
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viscosity consistency. 

C. Microbiological Stability 

Alcohol itself acts as a potent antimicrobial agent, 

and formulations containing ≥15% ethanol are 

generally self-preserving. However, for elixirs with 

lower alcohol content (below 12–15%) or those 

containing sugar and herbal extracts that promote 

microbial growth, additional preservatives such as 

methylparaben, propylparaben, or benzoic acid are 

often necessary. The choice of preservative must 

consider compatibility with ethanol and pH to 

ensure synergistic antimicrobial action. 

D. Accelerated Stability Testing and Storage 

Recommendations 

Accelerated stability studies help predict shelf life 

by subjecting formulations to controlled 

environmental stress conditions. According to ICH 

guidelines, elixirs and tinctures are typically 

evaluated at 40°C ± 2°C / 75% ± 5% RH for six 

months to assess changes in alcohol strength, color, 

clarity, and potency. 

 

Storage recommendations include keeping products 

in tight, light-resistant containers, stored at room 

temperature (15–30°C) away from direct sunlight 

and open flames. For tinctures containing volatile 

oils, cool and dry storage conditions are ideal to 

prevent evaporation and oxidation. 

E. Compatibility and Container–Closure 

Interactions 

Compatibility between the product and its 

packaging is a crucial yet often overlooked factor 

in stability. Ethanol can extract plasticizers from 

polymeric containers or react with rubber closures, 

leading to contamination or loss of product clarity. 

Therefore, glass containers (preferably amber-

colored) with PTFE-lined or phenolic caps are 

preferred to prevent ethanol permeation and 

maintain seal integrity. 

Table 6: Major Stability Considerations for Tinctures and Elixirs 

Type of Stability Common Causes Preventive Measures 

Chemical Hydrolysis, oxidation, photolysis, 

volatilization 

Use antioxidants, amber glass bottles, minimize 

water content, airtight sealing 

Physical Precipitation, haze, phase separation, 

color change 

Maintain optimal ethanol ratio, control 

temperature, add stabilizers 

Microbiological Contamination due to low alcohol 

content or sugar presence 

Maintain ≥15% ethanol or add preservatives 

(e.g., parabens) 

Container 

Interaction 

Ethanol leaching or permeability in 

plastic containers 

Use glass bottles with tight closures or ethanol-

resistant materials 

Storage 

Conditions 

Exposure to heat or light Store in cool, dry, and dark places 

 

Quality Control, Pharmacopeial Tests, and 

Analytical Evaluation 
Ensuring the quality, safety, and efficacy of 

pharmaceutical elixirs and tinctures requires 

systematic testing in accordance with 

pharmacopeial standards. Quality control (QC) 

parameters not only guarantee product consistency 

but also ensure compliance with regulatory 

guidelines such as those prescribed by the Indian 

Pharmacopoeia (IP), United States Pharmacopeia 

(USP), and British Pharmacopoeia (BP). Because 

tinctures and elixirs are complex hydroalcoholic 

mixtures containing active ingredients, excipients, 

and sometimes botanical extracts, a combination of 

physicochemical, organoleptic, and instrumental 

analytical methods is employed to assess product 

integrity. 

A. Compendial and Physicochemical Tests 
Pharmacopeial monographs prescribe specific tests 

to evaluate the identity, strength, purity, and 

performance of elixirs and tinctures. One of the 

most essential parameters is alcohol strength, as 

ethanol concentration directly influences solubility, 

stability, and preservation. The alcohol content is 

typically determined using an alcoholmeter, 

specific gravity measurement, or gas 

chromatography (GC) for precise quantification. 

GC offers superior accuracy for mixed solvent 

systems and is capable of distinguishing ethanol 

from other volatile components. 

 

The assay of active ingredients is performed to 

ensure that each dose delivers the intended 

therapeutic potency. Depending on the drug type, 

assays may involve titrimetric methods, UV-visible 

spectrophotometry, or chromatographic analysis 

(HPLC or GC). 

 

Microbial limit testing is performed to ensure 

product sterility and absence of harmful 

microorganisms. Although ethanol provides 

inherent antimicrobial protection, low-alcohol 

elixirs and sugar-containing formulations require 

microbial monitoring following pharmacopeial 

standards (e.g., total aerobic microbial count, yeast 

and mold count, absence of E. coli and 

Staphylococcus aureus). 

 

Tests for heavy metals and residual solvents are 

also critical, especially in herbal tinctures prepared 

from plant materials that may accumulate toxic 

elements such as lead, cadmium, or arsenic. 

Inductively Coupled Plasma–Mass Spectrometry 

(ICP–MS) or Atomic Absorption Spectroscopy 
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(AAS) is used for quantification within permissible 

pharmacopeial limits. 

B. Organoleptic Evaluation 
Organoleptic characteristics are the first indicators 

of formulation quality and consumer acceptability. 

Evaluation of appearance, color, clarity, odor, and 

taste is essential for both elixirs and tinctures. 

 

A clear and bright appearance indicates proper 

solubility and absence of particulate matter or 

phase separation. The odor should be characteristic 

of the active ingredients and flavoring agents 

without any rancid or fermented notes, which could 

suggest degradation. The taste of elixirs, which are 

typically sweet and palatable, is assessed to ensure 

uniformity between batches and adequate masking 

of ethanol’s burning sensation. These parameters, 

though qualitative, are crucial for patient 

compliance and market acceptance. 

C. Assays for Marker Compounds and 

Quantitative Analysis 
For formulations containing herbal extracts, 

standardization is based on quantitative estimation 

of marker compounds bioactive constituents 

indicative of the extract’s potency and quality. 

 

High-Performance Liquid Chromatography 

(HPLC) is the most widely employed technique for 

marker analysis due to its high resolution, 

reproducibility, and compatibility with complex 

matrices. HPLC methods enable simultaneous 

determination of multiple phytoconstituents, often 

using UV or diode-array detection. 

 

Gas Chromatography (GC) is preferred for volatile 

constituents, such as essential oils and aromatic 

components present in tinctures. GC coupled with 

Flame Ionization Detection (FID) or Mass 

Spectrometry (GC–MS) helps quantify and identify 

volatile actives precisely. 

 

UV–Visible Spectrophotometry may also be 

applied for simpler formulations where the active 

compound exhibits characteristic absorption 

maxima, offering a cost-effective option for routine 

analysis. 

D. Impurity Profiling and Degradant 

Identification 
Comprehensive impurity profiling is essential to 

ensure the safety and purity of tinctures and elixirs, 

especially those containing plant-derived materials. 

Impurities may arise from raw materials, solvents, 

excipients, or degradation during storage. 

 

Advanced hyphenated techniques such as Liquid 

Chromatography–Mass Spectrometry (LC–MS) 

and Gas Chromatography–Mass Spectrometry 

(GC–MS) are routinely employed for identifying 

unknown degradants and trace-level contaminants. 

These methods allow accurate molecular mass 

determination and structural elucidation of 

degradation products, facilitating formulation 

optimization and stability assessment. 

 

In herbal tinctures, LC–MS helps detect secondary 

metabolites, adulterants, or unexpected 

transformation products resulting from oxidation or 

hydrolysis. Profiling such impurities ensures the 

formulation remains within regulatory thresholds 

and pharmacopoeial purity standards. 

E. Validation of Analytical Methods 
To ensure reliability and regulatory compliance, all 

analytical procedures must undergo method 

validation in accordance with ICH Q2 (R2) 

guidelines. Validation parameters establish that the 

analytical method consistently produces accurate 

and reproducible results. 

 

Table 7: Validation of Analytical Methods 

Validation Parameter Purpose / Description 

Accuracy Ability of the method to measure the true value or recovery of analyte. 

Precision Reproducibility of results under identical conditions (intra-day, inter-

day, or between analysts). 

Specificity Ability to measure the analyte response in the presence of impurities or 

excipients. 

Linearity and Range The method’s capability to obtain proportional results within a given 

concentration range. 

Limit of Detection (LOD) and 

Limit of Quantification (LOQ) 

Minimum concentration that can be detected or quantified accurately. 

Robustness The method’s reliability under small deliberate variations in 

experimental conditions (e.g., pH, temperature, solvent composition). 

System Suitability Ensures analytical system performance using parameters like resolution, 

theoretical plates, and tailing factor. 

Proper validation guarantees that each analytical 

test is scientifically sound, regulatory-acceptable, 

and fit for its intended purpose. 

 

Quality control and analytical evaluation form the 

foundation for ensuring the efficacy, safety, and 

reproducibility of pharmaceutical elixirs and 

tinctures. By integrating organoleptic inspection, 

compendial testing, chromatographic assays, 

impurity profiling, and method validation, 
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manufacturers can ensure that every batch meets 

pharmacopeial standards and therapeutic 

expectations. Moreover, modern analytical 

advancements like HPLC, LC–MS, and GC–MS 

have revolutionized the standardization of both 

synthetic and herbal alcohol-based formulations, 

bridging the gap between traditional craftsmanship 

and modern scientific precision. 

 

CONCLUSIONS: 

Pharmaceutical elixirs and tinctures remain 

significant in both traditional and modern medicine 

owing to their unique ability to dissolve a wide 

range of active constituents and deliver them in a 

stable, palatable, and effective form. The 

hydroalcoholic solvent system not only serves as an 

excellent extraction and solubilization medium but 

also provides intrinsic preservative and stabilizing 

properties, making these formulations both 

practical and efficient. However, their successful 

development requires a detailed understanding of 

solubility science, formulation composition, and 

stability behavior, as well as adherence to 

pharmacopeial quality standards. Advances in 

analytical and manufacturing technologies—such 

as HPLC, LC–MS, GC–MS, and ultrasonic 

extraction—have improved the precision, 

reproducibility, and safety of these dosage forms. 

Nonetheless, challenges such as ethanol-related 

safety concerns, child-use restrictions, and 

regulatory compliance necessitate continued 

innovation toward alcohol-free or reduced-alcohol 

alternatives without compromising efficacy. In 

conclusion, elixirs and tinctures exemplify the 

successful integration of traditional pharmaceutics 

with modern analytical science. Their study not 

only preserves the legacy of classic pharmaceutical 

compounding but also opens new avenues for 

developing standardized herbal and therapeutic 

formulations suited for contemporary healthcare 

needs. 
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