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Abstract: The formulation development is crucial component of pharmaceutical development and
important for therapeutic and commercial acquirement of product by delivering quality, safety and
efficiency. The main part of formulation development are product development methods like drug
discovery, research etc. It is an essential factor not only in starting stage of drug development, but also in
later marketing success of drug product. It ties the exploration of a new drug substance to the successful
development of drug product. Formulation can determine patentability, lifecycle the success of a
pharmaceutical product.
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L. INTRODUCTION

Drug development is a high trend in the pharmaceutical and Biotechnology industries. With growing responsibilities to
study drugs candidates from discovery to human Clinical Trials as soon as possible, most pharmaceutical and biotech
companies are providing a portion of the development of their potential new drugs. Outsourcing decrease the timeline of
product development and a cost-effective alternative. Changing needs of the people can be consider and fast solution can
be provided to the company and people is necessary outsourcing gives multiple cost structure, increasing resources and
spending and decreasing when demand subsides.

Formulation can determine patentability, lifecycle the success of a pharmaceutical product. Companies use this
formulation development rules and regulations and personnel into their product development to grow better . In large
pharmaceutical companies, specific departments may exist as the physical Characterization of drug substances and
formulation issues. In many cases, various department are work at deferent places so there handling is very much
important by single authority so that the development get speed up and the formulation development timeline decreases.
The concept of pre- formulation was known to us around 1950 as result of focus industrial pharmaceutical product
development. it is stage of the pharmaceutical product development during which the physicochemical properties of the
drug of drug substance are characterized and established the psychochemical and biopharmaceutical properties gives
appropriate formulation and delivery systems.

Concept of cGMP:

Definition: Current good manufacturing practices (cGMP) are those that follow the recommendations made by the
appropriate authorities. These organizations are in charge of approving and licensing the production and distribution of
pharmaceuticals, nutritional supplements, cosmetics, food and drink items, and medical equipment. A number of controls
for quality-focused operations are included in cGMP systems, such as:

1. Management system

2. Superior Raw Materials

3. Managing protocols

4. Identifying deviations

5. Examining deviations

6. Dependable testing.

FDA is responsible for establishing cGMP requirements. Drug product production, processing, and packaging processes,
facilities, and controls must meet the minimal requirements set forth in the cGMP rules for drug content.
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Steps involved in formulation and development
a. Identification and characterization of drug

b. Excipient’s compatibility study

c. Formulation development

d. Formulation optimization

e. Evaluation of formulation

f. Stability study

Identification and characterization of drug:

Any material intended to have a particular biological impact on the body is referred to as a drug or pharmaceutical
Compound. Depending on their intended application and mode of action, drugs can be categorized into a number of
Groups, including antivirals, analgesics, and antibiotics.

Excipients compatibility study:

Studies on the compatibility of excipients are essential when developing pharmaceutical formulations. To guarantee
Stability and effectiveness, they evaluate how excipients and active pharmaceutical ingredients (APIs)interact. These tests
aid in ensuring the safety and efficacy of the finished medication by detecting any incompatibilities, such as Chemical
reactions or physical alterations.

Formulation development:

The systematic process of developing a reliable and efficient product recipe is known as formulation development. It
Includes choosing ingredients, figuring out how much of each to use, and testing for desired qualities including Stability,
safety, and effectiveness. This crucial phase is necessary to generate high-quality products in a variety of Industries,
including food, cosmetics, and medicines.

Formulation optimization:

Formulation optimization refers to the process of fine-tuning a product’s ingredients and composition to achieve Optimal
performance and stability. It involves systemic experimentation and analysis to find the ideal combination of Ingredients
and conditions ensuring product quality and market competitiveness.

Evaluation of formulation:

The procedure for verifying the identity of a medicine and evaluating its purity and quality. The procedure entails Running
tests, examining data, and contrasting outcomes with predetermined standards and legal requirements. Evaluation of a
product’s composition helps guarantee that it fulfils its intended use and conforms with safety and Quality standards.

Stability Study:

A stability study evaluates a product’s integrity and shelf life over time, usually in a controlled environment. It entails
Keeping an eye on physical, chemical, and microbiological characteristics to make sure the product quality stays within
Acceptable bounds.

Requirement listing and procurement:

Requirement listing and procurement in formulation and development involve identifying the necessary materials, drugs,
excipients, equipment, and instruments essential for the formulation process and then acquiring them through an
organized purchasing process.

Procurement of drug and excipients required for selected formulation
Procurement is an act of buying goods from external source

Objective —

Copyright to IJARSCT
www.ijarsct.co.in

DOI: 10.48175/568 545

i




(, IJARSCT

xx International Journal of Advanced Research in Science, Communication and Technology |
L A\
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal

ISSN: 2581-9429 Volume 5, Issue 1, December 2025 Impact Factor: 7.67

-Satisfy the customer risk and minimize the mistake
Steps —
e Needs recognition vendor selection internal approval
e In voice payment
e  Maintain a records
Major pricing trends in pharmaceutical excipients procurement barging is important for Pricing. Buyer should be
verifying the excipients price. Flat fee pricing and project-based pricing are Widely for pricing in pharmaceutical
industries.
Flat fee pricing- A fixed rate that may including fees for several different service this fee does Not fluctuate regardless
of the time.
Projects based pricing — A project base pricing strategy is the opposite of hourly pricing.
Various equipment and instruments-A. Tablet compression machine-
Fig- Tablet Compression Leading to give benefits to customer for business.
b. Procurement of equipment’s and instrument for formulation and analysis —

Procurement

Act of buying goods services from external sources which ensures that buyer receives Goods, service at the based possible
price.

Procumbent is the acquisition of goods, service or works from and outside external source. An equipment Procurement
is the process of finding and purchasing the tools your company needs to operate effectively.

This process aims to reduce your overhead by seeing what you need and working with the equipment you already in
house.

Stages of procurement-

1. Stage 1: Identify a need for products and/or services.

2. Stage 2: Create and submit a purchase request.

3. Stage 3: Evaluate and select suppliers/vendors.

4. Stage 4: Negotiate the terms of a contract with the selected supplier.
5. Stage 5: Finalize a purchase order.

Basic Techniques:

1. SOP Handling:

A) Preparation of SOPs for different instruments and equipment:

Standard operating procedures (SOP) are written, step-bye-step instructions that specify the specific actions and
processes to guarantee uniformity and adherence inside a company. SOPs are necessary to maintain quality Standards,
increase efficiency, and lower errors. The approach for both preventative and instrument maintenance is Described in the
standard operating procedure.
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2. Various equipment and instruments-

a. Tablet compression machine-

A mechanical device with fast speed is the tablet press. It precisely compresses the components into the desired tablet
Shape. It has the ability to create the tablets come in a variety of shapes, though they are often oval or round. Hydraulic
Pressure is the fundamental idea underlying the tablet compression machine. Through the static fluid, this pressure is
conveyed without being decreased. Static fluid distributes any externally applied pressure in a same amount in every
Direction. Additionally, it enables the force to be multiplied as necessary.

Diagram :
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b. Tablet Coater:

Coating operates on a simple principle. Applying coating material to a moving bed of tablets while simultaneously Using
heated air is the technique of coating tablets. Encourage the evaporation of the solvent. To apply the coating, the Tablets
are moved either perpendicularly (coating pan) or vertically (air suspension). The working principles of tablet Coating
machines are relatively simple.

Tablet coating machines work by applying coating ingredients in the form of a solution to a group of tablets in a bed That
may move horizontally or vertically. A concurrent flow of heated air facilitates evaporation of the solvents.

Diagram:
i INLET AIR SUPPLY

-—————— EXHAUST

/A

//
i

)
. ' \ TABLET BED !

c. Capsule filling machine:
Capsule filling machines, also known as capsule fillers, encapsulation machines, or capsule filling machines, are a type

of pharmaceutical processing equipment used to fill empty capsules with different substances that contain active
pharmaceutical ingredients (APIs), such as liquids, granules, tablets, powder, pellets, or various combinations of these.
1. Capsule filling machines can be categorized as either personal or professional based on their characteristics and
applications.

2. Manual capsule fillers are mainly used for individual use in manufacturing processes that require less or precisely the
right amount of prescribed components to be placed in the capsule, whereas semi are commonly used for pilot production
or medium volume manufacture.

Diagram :
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d. Fluidized Bed Dryer:

A fluidized bed dryer, also known as a fluid bed dryer, is a piece of process equipment that is widely used to lower the
Moisture content of powdered chemicals, food, pharmaceuticals, and granules. The device is renowned for significantly
Cutting down on the drying time of medication ingredients, which are usually larger than 50 microns and are used in
Tablets and capsules. In the past, producers have dried active pharmaceutical ingredients using vacuum dryers and trays.
Diagram :
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Copyright to IJARSCT Es2
b iy

DOI: 10.48175/568 549

www.ijarsct.co.in

[ 2581-9420 |f
IJARSCT /;

&5



T IJARSCT

xx International Journal of Advanced Research in Science, Communication and Technology

\

IJA RSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal

ISSN: 2581-9429 Volume 5, Issue 1, December 2025 Impact Factor: 7.67

The most often used process for creating pellets is extrusion- spheronization. The following steps are involved: (i)
Granulation, which prepares the wet mass; (ii) extrusion, which shapes the wet mass into cylinders; (iii) speronization
which breaks up the extrudate and rounds the particles into spheres; and (iv) drying of the pellets.extrusion is a process
that creates extrudates by applying pressure to a repaired plastic mass until it flows out through deformation causes the
extruded, cylindrical particles to break into uniform lengths and progressively change Into spherical shapes throughout
the spheronization process.

Diagram :
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Experimental-

Preformulation studies and preparation of preformulation data sheet

a. Introduction to preformulation, goals and objectives, study of physicochemical characteristics of drug
Substances.

The concept of preformulation was evolved around 1950’s as a result of a focus on industrial Pharmaceutical product
development. Preformulation is the stage of pharmaceutical product development During which the physiochemical
properties of the drug substance are characterized and established.

Goals and objective-

The development of an efficient dosage form is usually a lengthy and complex process that Involves a lot of capital and
teamwork from different disciplines. Prior to product development, it isNecessary to determine fundamental properties
of candidate drug molecules.

Objective

e To established the physiochemical parameters of a new chemical entity (NCE).

e To established its compatibility with common excipients and determine products stability.

e To provide insights into how drug products should be processed and stored to ensure their quality.

e  Study of physicochemical characteristics of drug substances-
The ability of a chemical compound to elicit a pharmacological/ therapeutic effect is related to the Influence of various
physical and chemical (physicochemical) properties of the chemical substance on the Bio molecule that it interacts with.

Physical Properties

Physical property of drug is responsible for its action
[E]3m] DOI: 10.48175/568
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Chemical Properties
The drug reacts extracellularly according to simple chemical reactions like neutralization, chelation, Oxidation etc.
Various Physio-Chemical Properties are-

e  Solubility

e  Partition Coefficient

e Jonization

e Hydrogen Bonding

e  Chelation

e  Surface activity

e Isosteris

b. Identification and characteristics of drug using FTIR, DSC, and UV-

It has been suggested that the interactions observed at high. temperatures during DSC Experiments might not be
representative of those occurring at normal storage temperatures.

The instrument that determines the absorption spectrum for a compound is called a Spectrophotometer. Fourier transform
spectrophotometer provides the IR spectrum much more rapidly Compared to the traditional spectrophotometer. The IR
spectrum obtained from FTIR spectrometer Lies in the mid-IR region 2.5-15 pm between 4000 and 666 cm_1. Transition
energies corresponding to Changes in vibrational energy state for many functional groups are in the mid-IR region (4000-
400 cm_1) And hence the appearance of an absorption band in this region can be used to determine whether specific
Functional groups exist within the molecule. There are four regions of types of bonds that can be analyzed From the FTIR
spectra, single bond (OH, CH, and NH) is detectable in higher wavenumber (2500-4000 Cm_1). The triple bond and
double bond are detectable in the middle wavenumber region 2000-2500 cm_1 And 1500-2000 cm_1, respectively. At
low wavenumber region 650-1500 cm-1 can be used for the. Identification of the molecule as a whole. FTIR is a simple
methodology for the detection of variations Within Drug-excipient blends. The disappearance of an absorption peak, a
reduction of the peak intensity, or the Appearance of new peaks are indicative of the existence of interactions between
the API and the excipient Under study.

c. Physical properties: Physical form (crystal & amorphous), particle size, shape, flow properties, solubility profile
etc.

The difference between the crystalline and amorphous forms of drugs is that crystalline solids have a Physical and
chemical stabilities and so are mostly used in pharmaceutical industry. The amorphous solids Are condensed phases and
do not possess a long range order of molecules and are so used less in the Pharmaceutical industry.

Drug Particle Size-

The solubility of drug is measured by the amount of solvent needed to dissolved 1gm of the drug ata Specific temperature.
For example, a drug that is a very soluble needs less than one part solvent is Dissolved one gram of the drug. How soluble
a drug is varying widely-a drug that is considered soluble Needs 10-30 parts, one that is slightly soluble needs 100-1,000
parts and one that is practically insoluble or Insoluble needs more than 10,000 parts. How soluble a drug is depending on
the solvent, as well as temperature and pressure

d. Drug excipient compatibility study using DSC, FTIR etc.

Differential scanning calorimetry (DSC) is one of the well-developed techniques used in detection of Incompatibilities in
drug and drug/excipient interaction. Differential Scanning Calorimetry (DSC) is a Highly sensitive techniques to study
the thermotropic properties of many different biological Macromolecules and extracts. Since its early development, DSC
has been applied to the pharmaceutical Field with excipient studies and DNA drugs. In recent times, more attention has
been applied to lipid-based Drug delivery systems and drug interaction with biometric membranes. Highly reproducible
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phase Transitions have been used to determine values, such as, the type of binding interactions, purity, stability, And
release from a drug delivery mechanism.

FTIR- Fourier Transformation Infrared Spectroscopy (FTIR) identifies chemical bonds in a molecule by Producing an
infrared absorption spectrum. The spectra produce a profile of the sample, a distinctive Molecular fingerprint that can be
used to screen and scan samples for many different components.

e. Application of preformulation in dosage form design-

Pharmaceutical solutions must be administered at or near room temperature. So, it is more important factor for product
storage than the formulation. To increase the solubility of sparingly soluble solute. To increase the stability by reducing
the moisture content.

Formulation of conventional or novel drug delivery system:

A. Formulation of conventional drug delivery system:

1) Tablets:

These are solid dosage forms that are compacted and contain medications, either with or without excipients, that are used
to diagnose or treat illnesses. Tablets are solid dosage forms that include excipients and active medicinal substances.
Tablets are convex, flat, round, and solid.Ex. compressed tablets, multiple compressed, repeat action delayed release,
sugar coated film buccal, sublingual, troches dental. Machines: single station, multi station, tablet compressing machines.
2) Capsules:

These are pharmacological dosage forms where a gelatine shell or any other appropriate substance encloses the drug or
combination of pharmaceuticals to create a variety of shapes.

Gelatin, a commonly produced animal-based gelatin product, is used to make traditional capsules. HPMC
(hydroxyprolymethyl cellulose) have emerged as viable substitutes in recent years and are now marketed for use in
pharmaceutical and nutraceutical applications.

Type -hard gelatine, soft gelatine, enteric coating, sustains release, rectal, vaginal.

Machines: Fully or semiautomatic vibration assisted tablet filling machine with doster, auger dosing disc.

3) Oral Liquids:

Liquid Orals are the homogeneous liquid preparations containing one or more active ingredients with or without additives
dissolved in a suitable vehicle, for oral administration.

Type: syrups, elixirs, linctus’s, mixtures, oral solutions, oral suspensions, emulations, drops. Methods of formulation:
Fillers: mixing, volumetric methods, diaphragm methods, time flow method Machines: liquid oral plants.

4) Semisolids like ointments, creams, lotions etc.:

Viscous dosage forms designed for topical and transdermal medication distribution are known as semi-solid dosage
forms12. They can be placed to the skin, nasal cavity, vaginal cavity, or rectal cavity and serve medicinal, cosmetic, or
protective purposes.

A semisolid pharmaceutical system is made up of a collection of goods that, when applied to the skin or other accessible
mucous membranes, aid in the treatment or alleviation of a disease or offer further environmental protection.

5) Parenteral:

A parenteral dosage is a sterile medication product that can be administered by injection and comes in the form of a
solution, suspension, emulsion, or reconstituted lyophilized powder.

The four types of parenteral routes include intravenous (IV), intramuscular (IM). subcutaneous (SQ), and intrathecal (IT)
administration.

Type: liquid, powder, emulsion, suspension, oily, Infusion for injection.

MOF: in sterile environment with proper godliness high risk of death if contamination happen. B. Formulation of novel
drug delivery system.

Experiment-

Aim-To Prepare and Evaluate herbal lotion. Composition-
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Sr.No. Ingredients Quantity

1. Bees wax. 2gm

2. Shea Butter 2gm

3. Coconut o0il/ Almond oil. 2gm

4 Aloe Vera gel Igm

5 Water q. s

6 Perfume. 1-2 drops

Procedure-

1. Take granted bees wax, add coconut oil and she butter to it and keep on water bath for melting of all the ingredients in
Double boiler.

2. Take a blender pour a above melted ingredients

3. Refrigerate for 15mins.

4. Again blend and add aloe Vera gel

5. Again blend and in last add peppermint oil

6. Blend again and keep the lotion in air tight container.
Formulation of novel drug delivery system

I. CONTROLLED DRUG DELIVERY SYSTEM:

The goal of a controlled drug delivery system is to deliver the right dosage of a medication precisely where it is needed
and for the appropriate amount of time.To produce the intended therapeutic effect, the drug delivery system makes it
possible for the active pharmaceutical ingredient to be released. Traditional drug delivery methods (tablets, capsules,
syrups, ointments, etc.) cannot provide continuous release due to their poor bioavailability and variations in plasma drug
levels.

Type: Diffusion controlled, Dissolution controlled.

Advantages-

1.Reduction in dosage frequency and improve patient convenience and compliance

2.Reduction in fluctuation in steady-state levels and therefore better controlled of disease condition.
3.Reduce intensity of local or systemic side effects.

Disadvantages-

Dose dumping due to food, physiologic or formulation variables or chewing or grinding of oral Formulation by the patient
and

Reduced potential for dosage adjustment of drug normally administered reaction.

There is a chance of incomplete release of the drug due to the insufficient residence time .

I1. NANO - CARRIERS:

Because they can transport medications to site-specific targets, nanocarriers are helpful in the drug delivery process. This
means that medications can be delivered to specific organs or cells but not in others.

Type: liposomes, phytosomes, nanoparticles, microsphere.A nanocarrier is nanomaterial being used as a transport module
for another substance, such as a drug.

II1. VESICULAR DRUG DELIVERY SYSTEM:
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One method that can increase a drug's bioavailability and decrease toxicity by directing the medication to a particular
location is the vesicular drug delivery system. In 1965, Bingham established the biologic origin of vesicular systems,
leading to their naming as Bingham bodies. A Vesicular Drug Delivery System (VDDS) is a system that bridges the gap
between the ideal and practical of innovative drug delivery systems by encapsulating active moieties in a vesicular
framework.

Advantages-

Effective

Reduces the cost of therapy.

Improves bioavailability

Hydrophillic-lipophillic drugs can be incorporated.

Disadvantage-
1.Drugs passively which may lead to low drug loading efficiency and drug leakage in preparation, Preservation and
transported in vivo.

IV. GASTRO RETENTIVE DRUG DELIVERY SYSTEM:

Gastroretentive delivery systems, such as bio adhesive, expandable, floating, and high-density drug delivery, are made to
stay in the stomach for a long time and release their active ingredients, allowing for continuous and prolonged drug input
into the upper portion of the gastrointestinal (GI) tract. It is a novel method to pharmaceutical formulation that attempts
to solve issues related to the gastrointestinal tract’s drug administration.

v. Nose-Brain Drug Delivery System-

Neurological disorders are the leading cause of disability worldwide, increasing the burden on healthcare. Brain drug
delivery is challenging due to the Blood Brain Barrier (BBB), the complexity of the brain, and safety and toxicity
concerns.Nose-to-brain drug delivery has emerged as a novel, non-invasive route with advantages over systemic drug
administration such as: evasion of systemic toxicity, better side effect profile, non-invasiveness, short latency, and
increased Central Nervous System (CNS) bioavailability. Nose-to-brain drug delivery bypasses the BBB through neural
connections among the olfactory epithelium, olfactory bulb, trigeminal nerve, and the brain.

This review compiles the available evidence for nose-to-brain drug delivery in humans and provides a framework to
determine the feasibility and limitations of this approach. We describe the proposed pathways, potential barriers, optimal
drug properties, agents that may promote nose-to-brain delivery, devices targeting this pathway; review the evidence for
brain bioavailability and bio distribution, and efficasy evidence from clinical trial.

Evaluation:

Solid dosage form :

1. Dissolution test:

The components of the assembly include a motor, a drive shaft, a cylindrical basket (stirring element), and a tank, Which
can be covered and made of glass or another transparent, inert material that shouldn’t absorb, react, or obstruct The
preparation to be evaluated. The vessel is heated using an appropriate tool, like a heating jacket, or partially Submerged
in a suitable water bath of any practical size. Throughout the test, the temperature inside the vessel can be Kept at 37 +
0.5 °C thanks to the water-bath or heating equipment.

Dissolution Time: 6 solid dosage form in each tube for coated 15 min uncoated 30 min plain 60 min for capsules 30 Min
and vice versa if not disintegrate do again with 12 ,16.

2. Disintegration test :

We utilize a basket that can accommodate one to six pills in order to perform a disintegration test. In order to replicate
Stomach conditions at 3737 + 0.5 °C, this is then elevated and lowered into a beaker of water. Perforated plastic disks
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Are positioned on top of the tablets to keep them below the water’s surface if the capsules or tablets float. When there is
No more residue in the mesh, the pill disintegration time is calculated.

3. Weight variation:

The weight variation calculation is a in-process quality control technique is used to determine the uniformity of dosage
Unit in pharmaceutical dosage form. Only certain unit dosages can be used for the weight variation (WV) test.

4. Drug uniformity:

Calculations are performed 100 times using 10 powdered tablets and 100 mg of equivalency powder dissolved in an
Appropriate solvent to create a 100 ml solution.The degree of consistency in the quantity of the drug component across
dosage units is known as “Uniformity of Dosage Units” or Content Uniformity (CU).

b) Liquid Dosage Form:

I. Leakage test: 10 containers filled with liquid dosage form and inverted for 24 hours, also check for leakage in case of
rubber closure.

II. Clarity Test: Dilute the ingredients and use clean water as a control to see whether there is any cloudiness. In this
test, black or dark particles were seen against a white backdrop, and transparent or white particles were seen against a
black background.

II1. Sterility Test: It is done for detecting the presence of viable forms of bacteria, fungi and yeast in parenteral products
The test for Sterility must be carried out under strict aseptic conditions in order to avoid accidental contamination of the
product during test.

Two main types: 1. Direct transfer method. 2. Membrane filtration method

IV. Pyrogen test: Pyrogens are metabolic products of microbes that cause fever with the body each:SHAM TEST: 3
rabbits — 1 to 3 days observation — temperature check 30 to 40 min prior — administration of sample solution (37°C
prior to injection) —thermometer in rectal cavity up to 7.5 cm —initial and second reading temperature 0.2 ¢ —1 hour
temperature determine —do not vary from 1 °C —rabbit displays 0.5 °C rise test pass otherwise 5 additional rabbits are
used. LAL TEST: Limulus polymethyls gel's Limulus Amoebocyte Lysate (LAL) is utilized. Because of the
characteristics of horseshoe crab gel, a 0.1 ml sample is incubated with the lal reagent for 1 hour at 37 °C, and the clot is
analyzed.

¢) Semisolid dosage form:

I. Viscosity: To guarantee appropriate product consistency and patient acceptance, it is essential to assess the viscosity
of semisolid dosage forms. Viscosity measures aid in evaluating the stability, spread ability, and ease of application of
formulations such as gels and creams. A precise assessment of viscosity guarantees that the product satisfies requirements,
can be used efficiently, and has the desired therapeutic effect.

II. pH: Since pH can affect stability, drug release, and skin irritation, it is essential to assess pH in semisolid dosage
forms. The solubility, effectiveness, and patient comfort of optical drugs are ensured by maintaining a suitable pH. The
significance of pH management in semi-solid medicines is highlighted by the possibility of formulation problems and
diminished therapeutic advantages resulting from departures from the intended pH range.

4. Labelling and Packaging-

a. Types of packaging

1. Primary packaging-

The primary package consists of those packaging components and subcomponents which have a direct contact with the
pharmaceutical formulation such as bottle, cap, cap liner, label etc. The main functions of the primary packaging are
content and to restrict any chemical, climatic or biological or occasionally mechanical hazards that may cause or lead to
product deterioration.

2. Secondary packaging —

The packaging external to the primary packaging is known as secondary packaging. This packaging provides additional
physical protection necessary during safe warehousing and for refill packaging. The examples of this packaging include

leaflets, cartons, corrugated shippers and pallets which carry information about drug product Secondary packaging is
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predominantly including corrugated cardboards packaging print finished to a high, standards, such as being litho printed
for branding and design.

3. Tertiary packaging —

Tertiary packaging facilities the protection, handling, warehousing, storage and transportation of a series of sales units or
secondary packaging in order to group everything into unit loads during transit. It is used in the distribution process.
Packaging materials -

The most commonly used materials are glass and plastics. The type of packaging that is selected for a specific drug will
depend on factors such as: The degree of protection that is needed for the product. The dosage (this will affect the size)
Essentially, there are different types of packaging materials. For example, corrugated boxes, plastic wraps, bubble wraps,
cardboard boxes, plastic containers, tin cans, tetra packs, and many others are some types of packaging materials.

c. Evaluation tests for packaging materials-

Containers are tested by many methods of which commonly used test for glass are:

1.Crushed glass test, 2. Whole-Container test, 3. Chemical resistance of test, 4. Water Attack Test etc. 5. Similarly test.
6. Closure materials are tested by Transparency test Penetrability Fragmentation test Self seal ability test, extractive test.
D. Labelling for different dosage forms-

Manufacturer label

Dispensing label legal requirement of a manufacturer label

1.Name of the preparation.

2.Strength and dosage form.

3.Quality.

4.Instruction for the use.

5.Precaution and warnings.

6.Registrant preparation.

7.Batch number.

8.Manufacturing and Expiry date.

9.Price.

10.The name and address of pharmaceutical industry special instruction for different dosage form:

1.For external used only

Pressurized containers keep away from heat source.

Shake before use.

Do not exceed the prescribed dose-store in cool place.

For internal use only.

d. Labelling of Different Dosage forms:

Definition: All labels and other written, printed, or graphic material on an item's immediate container, as well as on or
within any package or wrapper that it is encased in, with the exception of outside shipping containers, are referred to as
"labelling." Drug labels, often known as prescription labels, are written, printed, or graphic materials that are attached to
or placed on medications, their containers, or both. In addition to identifying the drug's components, drug labels aim to
include precise directions.

II. CONCLUSION
Formulation development is essential for the success of a drug. Formulation-related challenges include stability and
bioavailability issues, among others. When defining a drug formulation, it is very important that late-stage development
is kept in mind from a very early phase. Biotech companies must know that deficiencies in formulations can lead to costly
failures and extended delays in the overall drug development process. Outsourcing formulation work provides drug
development acceleration and access to specialized knowledge, which are very important advantages biotech companies
should benefit from. Formulation development scientists must determine the most appropriate route to achieving effective

drug delivery based on patient need, then optimize the formulation's characteristics based on a knowledge of the drug
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product's bioavailability and processing requirements. The clinical relevance of pharmaceutical formulation is that they
have a significant impact on one's quality of life, disease outcomes, and adherence to the treatment protocol.
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