
ABSTRACT:
The advantages of oral dosage form that are responsible for its popularity are its ease of Administration, patient compliance and stability of formulation.
[bookmark: _GoBack]The most popular oral dosage Forms being’s tablets and capsules, but one important drawback of the dosage forms however Is the difficulty to swallow especially when a dosage form is developed for pediatric and Geriatric patient.
The modern scientific and technological advancement in the pharmaceutical Field had created bank of interest in reconstitutable oral suspension dosage form in the recent year. The reconstituted system is the formulation of choice when the drug stability is a major Concern. Reconstitutable oral systems show the adequate chemical stability of the drug during Shelf life and also reduce the weight of the final product.
Dry syrup form of the drug is also useful in case of bioavailability as it has high bioavailability rather than tablets and capsules as it disintegrates in water outside of the oral cavity and directly the suspension is gone through the gastrointestinal tract.
So, the suspension easily absorbs in the GIT.
The purpose of this research was to mask the intensely bitter taste of Ciprofloxacin, a broad- spectrum antibiotic.
It is extremely bitter taste resulting in poor patient’s compliance. The aim of present work was to prepare drug resin complex using ion exchange resin for taste masking and formulate oral reconstitutable dry syrup.[1]Formulated ciprofloxacin reconstituable dry syrup has acceptable Drug Dissolution properties.
In evaluating period of 7 days no significant change was observed in pH, sedimentation volume, specific gravity and drug content.
From the results it concluded that effective taste masking of ciprofloxacin was achieve using Kyron T114 and successfully evaluated in reconstituable dry syrup.The present Review gives an account of the excipients used, methods of preparation of dry syrups along with their evaluations, their packaging, ICH guidelines.
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INTRODUCTION:
Many antibiotic materials are unstable when maintained in solution for an appreciable length of time, and therefore, from a stability standpoint, Insoluble forms of the drug substances in aqueous suspensions or as dry. Powder for reconstitution are attractive to manufacturers.(1) Since Decades among all the pharmaceutical products available, oral drug Delivery has gained a higher scope and popularityand has been widely Employed for the systemicdelivery of drugs. The positive aspect Regarding the oral dosage form which created its high levelof acceptance Was its ease of administration, patient compliance and stability of Formulation .(2)The antibacterial oral suspensions include preparations of antibiotics substances , sulfonamides , other anti-infective agents , or combinations of these The antibiotic oral suspension, including those prepared by reconstitution, provide a convenient way to Administer dosages to infants and children and to adult patients who Prefer liquid preparations to solid ones. Although studies have Demonstrated that the dry oral suspension after constitution in a liquid Is stable for 24 h after preparation, reconstituted solution remains stable When stored in the refrigerator for the labelled period, usually 7 to 14 d, Depending on the preparation. This is a sufficient period for the patient to complete the regimen usually prescribed. However, in case the Medication remains after the patient completes the course of therapy, The patient should be instructed to discard the remaining portion, which Would be unfit for use at the later time.(3) Oral administration is the most popular route due to ease of ingestion, pain avoidance, versatility and most importantly, patient compliance. The intraoral route is the most preferred due to its convenience and rapid onset of action. Intraoral dosage forms have evolved as an alternative to conventional tablets, capsules and liquid preparations.(4)
Amoxicillin is a broad-spectrum, pharmacologically active beta-lactam antibiotic effective against. Gram-positive and Gram-negative bacteria. It is a widely used antibiotic in human and veterinary medicine for the treatment and prevention of respiratory, gastrointestinal, urinary and skin infections due to its pharmacological and pharmacokinetic propAmoxicillin trihydrate is resistant to gastric acid. Peak plasma concentration of amoxicillin trihydrate of 5 microgram/ ml has been observed in 1 to 2 hours after oral dose of 250 mg, with detectable amount present up to 8 hours. About 20% of amoxicillin trihydrate is bound to plasma protein in the circulation and plasma half-lives of 1 to 1.5 hours have been reported. The half-life may be longer in neonates and elderly, in renal failure half-life may be 7 to 20 hours. It is metabolized to a limited extent to penicillin acid which is excreted in the urine. Amoxicillin trihydrate is slightly soluble in water (3430 mg/L water) and in alcohol, practically insoluble in ether and fatty oils. It dissolves in dilute acids and dilute alkali hydroxides. Based on the above physicochemical and biopharmaceutical properties, amoxicillin trihydrate was selected as a drug candidate. retires.
The most common reason for the formulation of suspensions for reconstitution is the inadequate chemical stability of the drug in an aqueous vehicle. In such cases, dissolution or even suspension of the drug results in a very short shelf life. For example, reconstituted suspensions of penicillin have a maximum shelf life of 14 d. The manufactured dry mixture, however, has a shelf life of at least 2 y. Another reason for the formulating suspensions for reconstitution is
to avoid the physical stability problems often encountered in conventional suspensions. These problems include possible increased drug solubility due to pH changes from chemical degradation, incompatibility of ingredients, viscosity changes, conversion of polymorphic form and crystal growth and caking. Formulation for reconstitution reduces the weight of the final product because the aqueous vehicle is absent and consequently, transportation expenses may be reduced. The dry mixture may be shipped without regard to seasonal temperatures because its



physical stability is less susceptible to temperature extremes as compared with conventional suspensions.
Amoxicillin is a penicillin antibiotic. It is used to treat bacterial infections, such as chest infections (including pneumonia) and dental abscesses. It can also be used together with other antibiotics and medicines to treat stomach ulcers.

Cough:
The another name for “Cough” is “tosses”, the voluntary or involuntary act which clears the throat and breathing passage of foreign particles, microbes, irritants, fluids and mucus is nothing but cough It is the rapid expulsion
of air from lungs. When we have blockage or irritation in the throat or upper air passage, the brain thinks a foreign element is there in body and it inform body immediately to cough to expel out foreign element out of our body. The
cough reflex consists of the 3 phases which are an inhalation, a forced exhalation against a closed glottis, and a violent release of air from the lungs following opening of the glottis, and followed by a distinctive sound .
It is symptom related to most respiratory problems such as asthma, viral infections, lung cancer, tuberculosis, pulmonary embolus The repetition of coughing produces inflammation and discomfort, which result in more coughing in individual Respiratory tract infections are mostly common in children; some of them are self-limiting and the risk of complication may be very small.
cough is usually caused by upper respiratory infections.
Coughing is normally a protective reflex to keep food and liquids out of the airways, but viral infections then cause inflammation of the airways and a feeling of irritation with an urge to cough results in a cough which is a nuisance than a cough. benefit to the subject.
The feeling of irritation that causes the urge to cough is a hypersensitivity of the sensory system. Cough can also be initiated by stimulation which indicates that the sensory nerves of the pharynx also be involved in the generation of cough associated with URTI, as pharyngitis is a common symptom partner.
1) Allergies or sinusitis:
It can cause a prolong cough including an itchy throat, runny nose, watery eyes, sore
throat, or rash. Allergy tests are done to find out which allergens cause the problem and doctor advice how to avoid those allergens.
2) Asthma:
Asthma can be very difficult to diagnose in children as symptoms may vary from every child to child. While wheezing cough, that get worse at night is one of the many signs. The other cough occurs with increased in physical activities like playing, exercise, etc. Treatment for asthma is dependent upon what is actual cause.
3) Infection:
Cold, flu, and croup this leads to a prolong cough for children. Colds cause mild to moderate hacking cough while the flu a sometimes cause severe, dry cough and croup has a “barking” cough mostly occurs at night with noisy breathing.(7)
Pneumonia:
The study has found that babies infected with „superbugs‟ in birth facilities within 72 hours of being born, thousands of Indian babies are dying due to an „alarming degree‟ of drug resistance. The researcher found that nearly 26% of babies with sepsis died, as multi drug resistance made

the ailment untreatable. Estimates also indicate that 56,524 babies die each year from resistance to first line antibiotics. Study result highlighted the big threat to efforts aimed at containing infant mortality rates. Antibiotic resistance is a global public health threat, but nowhere is it as stark as in India. The crude infectious disease mortality rate in India today is 416.75 per 100,000 persons, twice the rate in the U.S. (200) when antibiotics were introduced. In India almost 100% of the healthy population carries bacteria that are resistance to ampicillin, ciprofloxacin, trimethoprim, nalidixic acid and chloramphenicol.(12)

· Based on Route of Administration: (7,8)
Oral suspension Topical suspension Parenteral suspension
· Based on Proportion of Solid content
Dilute suspension (2 to10%w/v solid) Concentrated suspension (10 to 50% w/v solid)
· Based on Electro kinetic Nature of Solid Particles:
Flocculated suspension Deflocculated suspension
· Based on Size of Solid Particles Colloidal suspension (< 1 micron) Coarse suspension (>1 micron) Nano suspension (10 mg)
· Based on Method of Administration
Dry powder for reconstitution Ready to use suspension
· Based on Release Conventional suspension Sustained release suspension

Controlled release drug delivery system over the conventional dosage form.(9,13)
Sustained release drug delivery is novel drug delivery system which has many advantages over conventional dosage form.
1. Dosing frequency reduced due slow release.
2. Dose reduction.
3. Better patient compliance.
4. Reduction in gastrointestinal irritation due to decrease in local and systemic side effects.
5. Constant level of drug concentration in blood plasma.
6. Reduces chances of toxicity due to overdose.
7. Reduced healthcare costs through improved therapy.
8. Reduces the fluctuation of peak valley concentration.
9. Night time dosing can be avoided.

Qualities of ideal oral suspension: (14)
1. The	dispersed	particle	should	not	settle	readily   and	the	settle	particles	should redispersesuddenly.
2. On settling cake should not form by the particle.

3. Preparation can be easily poured.
4. It should be chemically and physically stable.
5. It should be palatable.
6. It should be free from gritting particle.

Paediatric dry syrup;
Dry syrup are dry mixtures containing the drug and suitable suspending and dispersing agents to be diluted and agitated with a specific quantity of vehicle, most often purified water Stability is defined as the capability of a drug substance or drug product to remain within the established specifications, to maintain its identity, strength, quality, and purity throughout theretest or until expiry date period.(10) The reconstituted system is the formulation of choice when the drug stability is major concern. The medications are supplied in dry form because the product can be stored for a long time in dry form but becomes unstable and deteriorates in solution within a relatively short time. Such solutions are said to have a “short shelf life”. For example, reconstituted suspension of penicillin has a maximum shelf life of 14 days. The manufactured dry mixture, however, has a shelf life of at least 2 years.(3) Augmentin dry powder has a shelf life of 24 months when stored below 25°C. and its reconstituted powder have a shelf life of 7 days when stored at 2°C to 8°C.(10)
Another reason of prescribing antibiotics as dry syrup for infants and young children are children‟s inability to swallow tablets or capsules; unavailability of certain antibiotics  in a chewable tablet form; and the discomfort, expense and associated risk of antibiotic injection.(2) The process of reconstituting medications from powder to liquid form would be expected to cause more errors than dosing with ready-to-use liquid drugs. Errors could occur with regard to the reconstitution process, the volume and temperature of the reconstituted liquid, the
medication shelf life, storage conditions and accurate dosing.(5)
Stability studies have demonstrated that the dry oral suspension after constitution in a liquid is stable for 24h after preparation; reconstituted solution remains stable when stored in the refrigerator for the labeled period, usually 7 to 14 days, depending on the preparation. This is sufficient period for the patient to complete the regimen usually prescribed. However, in case the medication remains after the patient complete the course of therapy, the patient should be instructed to discard the remaining portion, which would be unfit for use at the later time.(3) Liquid formulations generally tend to have much shorter shelf-lives than solid formulations and once opened it should be used within 2 weeks to avoid any microbial contamination or reduction in activity. The nature of dry syrup formulations in terms of added adjuncts such as sweetening, flavouring, suspending, stabilizing, and preserving agents make the liquid
formulation a complex one that is very prone to physical, chemical and microbiological instability.
Helicobacter pylori (H. pylori) is one of the most common pathogenic bacterial infections. It is associated with the development of serious gastroduodenal disease, including peptic ulcers, gastric lymphoma, and acute chronic gastritis. H. pylori resides mainly in the gastric mucosa or at the interface between the mucous layer and the epithelial cells of the antral region of the stomach. Antibiotics required for eradication of H. pylori are high in dose and in more frequencies [1]. This is because of the low concentration of the antibiotic reaching the bacteria under the mucosa, instability of the d Amoxicillin is a semisynthetic, orally absorbed, broad- spectrum antibiotic. It is widely used in a standard eradication treatment of gastric H. pylori infection combined with a second antibiotic and an acid-suppressing agent [2]. As conventional

drug delivery systems do not remain in the stomach for prolonged periods, they are unable to deliver the amoxicillin to the site of infection in effective concentrations. Therefore, it is necessary to design drug delivery systems that not only alleviate the shortcomings of conventional delivery vehicles but also deliver amoxicillin to the infected cell lines. Some researchers had prepared and reported new amoxicillin formulations, such as floating tablets mucoadhesive tablets [5], and mucoadhesive microspheres [6], which were able to reside in stomach for an extended period for more effective H. pylori eradication. Amongst the described formulations, the floating tablet is preferred for better and less variable gastric retention, but it has a limitation of incorporation of high dose of the drug. The drug with high dose like amoxicillin can be easily incorporated in liquid in situ gelling formulation that upon oral administration can float for a prolonged period of time in the stomach .rug in the low pH of gastric fluid, and short residence time of the antibiotic in the stomach, leading to incomplete eradication of H. pylori.

1.1 Dry Syrups:
“Dry pharmaceutical syrup may be defined as a Finely divided insoluble particle ranging from0.5-5 μ, which Is to be distributed in a suitable vehicle”.
Dry syrups are the solid dosage form that can be reconstituted by the addition of water to administer by the oral route. Mostly antibiotics, some moisture sensitive Drugs are available in the form of dry syrup and pediatric.(7)
Many preparations like Amoxicillin trihydrate, Erythromycin Ethyl succinate, Dicloxacillin sodium etc. are available as dry powder mixtures of granules intended to be suspended in water in another vehicle before oral administration. The reconstituted system is the formulation of choice when drug stability is a major c .The dry mix for oral Suspension contains the drug, colorants, flavors, sweeteners, stabilizing agents, suspending agentsand preserving agents That may be needed to enhance the stability of the formulation.
Dry syrups are dry mixtures containing the and appropriate suspending and dispersing agents must be diluted and stirred with a specific amount of vehicle, most often purified water.
Stability is defined as the ability of a substance or drug product to remain within specifications and to maintain its identity, strength, quality and purity throughout the test or until expiration.
Dry Syrup Manufacturers in India – We must first understand what dry syrups are important and what exactly they are. Dry syrups are powder-based syrups. It requires water to reconstitute it. Most importantly it is mainly used for pediatric use. The dry syrups are also very easy to carry. Are you looking for Dry Syrup Manufacturers In India then read the following article.
The drugs that are prepared as a dry suspension are mainly antibiotics. Also, it is known that dry syrups are very suitable for children and even for old aged people. Many pharmaceutical companies have been manufacturing top-quality dry syrups. Listed below are some top pharmaceutical firms that can help you with the pharma product or pharma franchise company. Dry Syrup Manufacturers in India – We must first understand what dry syrups are important and what exactly they are. Dry syrups are powder-based syrups. It requires water to reconstitute it. Most importantly it is mainly used for pediatric use. The dry syrups are also very easy to carry. Are you looking for Dry Syrup Manufacturers In India.
The drugs that are prepared as a dry suspension are mainly antibiotics. Also, it is known that dry syrups are very suitable for children and even for old aged people. Many pharmaceutical companies have been manufacturing top-quality dry syrups. Listed below are some top pharmaceutical firms that can help you with the pharma product or pharma franchise company.

A reconstitubal suspension can Offer several advantages
such as maintenance of the chemical Stability of the active compounds until reconstitution at the Start oftreatment. The same suspension can be easily Administered to childrenof different ages by adjusting the Volume to swallow Dry syrups are oral pharmaceutical formulations particularly suitedfor use in pediatric medicine. As with other oral pharmaceutical formulations, the palatability of a dry syrup cans havea profound impact on therapeutic outcome [6]. If  the bitterness of an active pharmaceutical ingredient causes poor palatability, drug efficacy may be reduced due to non-compliance. The exploration of factors influencing the palatability of dry. syrups may therefore lead to improvements in their pharmaceutical formulation [7]
The same suspension can be easily administered to people of different ages by adjusting the volume to be swallowed. The dry ones are oral pharmaceutical formulations particularly suitable for use in pediatric medicine.
As with other oral pharmaceutical formulations, the palatability of a syrup can have a profound impact on therapeutic outcomes. If the bitterness of an active pharmaceutical ingredient results in poor effectiveness of the drug may be reduced due to the rules. Exploring the factors influencing
.the palatability of dry syrups could lead to improvements in their pharmaceutical formulation.(8)
The reconstituted system is the formulation of choice when drug stability is a major concern
The medications are supplied in dry form because the product can be stored for a long time in dry form but becomes unstable and deteriorates in solution within a relatively short time.
Such solutions would have a “ shelf life”. For example, a reconstituted suspension of penicillin has a maximum shelf life of 14 days. The dry mixture produced, however, has a lifespan of at least 2 years. Augmentin dry powder has a shelf life of 24 months when is stored at a temperature below 25°C. edits reconstituted powder has a shelf life of days when stored between 2°C and 8°C.(9) Another reason to prescribe antibiotics in dry syrup form to infants and young children is to prevent children from swallowing tablets or capsules.
unavailability of certain antibiotics in the form of tablets. and the discomfort, expense and risk associated with antibiotics.(2) It would be expected that the process of reconstituting medications from powder to liquid form would cause more errors than dosing ready-to-use liquid medications. Errors may occur regarding the reconstitution process, volume and temperature of the reconstituted liquid, shelf life of the drug, storage conditions and accuracy.(5)
stability studies have demonstrated that the dry suspension after constitution in a liquid is stable during preparation; The reconstituted solution remains stable when stored for the period indicated, generally 7 to 14 depending on the Ph. however, if the medicine remains after the patient has completed the treatment, the patient should be asked to discard the remaining portion, which would be unsuitable for further use depths is a sufficient period for the patient to follow the usually prescribed diet ration.(10)
The semantic differential (SD) method developed by Osgood etal (7)Is amethod used to quantify image.
In a previous study, we have used the SD method in human taste testing studies to evaluate the palatability of total enteral nutrients . In the present study, the SD method was used to explore the factors influencing the palatability of 20 dry syrups currently marketed in Japanand commonly used in pediatric medicine. The use of the artificial taste sensor for pharmaceutical purposes is an innovation which has reduced dependence on human gustatory sensation testing. The bitterness of active pharmaceutical ingredients in oral pharmaceutical formulations has previously been evaluated using the artificial taste sensor or “electronic tongue”(10)

There are several types of sensors which have different components of lipids and plasticizers and are sensitive to different materials: C00 is sensitive to acidic bitter materials such as diclofenac sodium, a non-steroidal antiinflammatory drug ; AE1 is sensitive to astringent materials such as tannic acid; AC0 and AN0 are set basic materials such as solifenacin succinate or amlodipine baseplate and BT0 is sensitive to hydrochloride salts, including quinine hydrochloride(11) The bitterness of an active pharmaceutical ingredient in oral pharmaceutical formulations mixed   with   various   foods   or   beverages   has   also   been   evaluated   using a taste sensor.(11)
[image: ]Fig. no.1 Dry Syrup



Suspension:
A Pharmaceutical suspension is a coarse dispersion in which internal phase is dispersed uniformly throughout the external phase. The internal phase consisting of In soluble solid particles having a specific range of size which is maintained uniformly throughout the suspending vehicle with the help of single or combination of suspending agent.
The external phase (suspending medium) is usually aqueous in some case, may be an organic or oily liquid for non-oral use.(7)

Required Characteristics of Suspensions for Reconstitution: (15,16)
1. Powder blend must be a uniform mixture of the suitable concentration of each ingredient. During reconstitution, the powder blend must disperse rapidly and completely in the aqueous vehicle.
2. Reconstituted suspension must be easily re-dispersed and poured by the patient to provide exact and uniform dose.
3. After reconstitution the high viscosity caused by the refrigerated storage temperatures should not obstruct dose administration by the patient.
4. Final product must have an acceptable appearance, odor and taste.


Reasons for formulation of such suspensions: (17)
Reconstitute suspension is formulated due many reasons such as for patient which have difficulty in swallowing, drug stability etc. Some reasons are discussed below.
1. The main reason for the formulation of suspensions for reconstitution is inadequate chemical stability of the drug in an aqueous vehicle.
2. Another reason for the formulating suspensions for reconstitution is to avoid the physical stability problems. These problems include possible increased drug solubility due to pH changes from chemical degradation, incompatibility of ingredients, viscosity changes, conversion of polymorphic form and crystal growth and caking.
3. Formulation for reconstitution reduces the weight of the final product because the aqueous vehicle is absent and consequently, transportation expenses may be reduced.
4. Suspension for reconstitution is convenient dosage form for large doses .
5. Safe and compliant for pediatric and geriatric patient.
6. Suitable for insoluble or poorly soluble API.
Major application - pediatric therapy: taste masking.(18)
Oral Route of administration is the route of choice for administration of medicines in children. The only hurdle for dosage form designing for pediatric patients is the patient’s acceptance of the dosage form. Pediatric Patients tend to become uncooperative during the administration of oral medication; the most common reason being the taste of the oral formulation administered among the children. Most of the drugs administered as granules for oral suspension under pediatric therapy are Antibiotics, which when administered orally as another dosage form have a bitter taste making it unpleasant for Children to consume the medication.

Emulsifying agents:
Advantages of dry Syrup:
· There is accurate single dosing as the dose is packed in single dose sachets.
· Drug dose is comparatively independent of any physical factors like	temperature, sedimentation rate and liquid flow properties.
· The packaging of the powder mixture is done in sachets making the formulation easy to carry.
· The enhanced convenience of the single dosage regimen.
· Colored, flavored, sweetened formulation is advantageous for administration to the paediatric population.
· Stable on storage and when reconstituted with an ingestible liquid for administration, the corresponding
liquid suspension is stable for the duration for which the therapy is required.
· There is accurate single dosing as the dose is packed in single dose sachets.
· Drug dose is comparatively independent of any physical factors like temperature, sedimentation rate and liquid flow properties.
· The packaging of the powder mixture is done in sachets making the formulation easy to carry.
· The enhanced convenience of the single dosage regimen.
· Colored, flavored, sweetened formulation is advantageous for administration to the paediatric population.
· Stable on storage and when reconstituted with an ingestible liquid for administration, the corresponding liquid suspension is stable for the duration for which the therapy is required. 

Disadvantages of Dry Syrup:

· It is a bulk formulation, so there are chances of inaccuracy in single dosing.
· Drug dose depends on various physical factors of the dosage form such as the temperature of storage, sedimentation rate of the formulation, liquid flow properties like viscosity, pour ability, dispersion, flocculation and content uniformity.
· Stability of the liquid largely depends on the temperature of storage.
· Caking occurs upon storage.
· It is a bulk formulation, so there are chances of inaccuracy in single dosing.
· Drug dose depends on various physical factors of the dosage form such as the temperature of storage, sedimentation rate of the formulation, liquid flow properties like viscosity, pourability, redispersion, flocculation and content uniformity.
· Stability of the liquid suspension largely depends on the temperature of storage.
· Caking occurs upon storage.

Examples of dry powders mixtures intended for reconstitution to oral solutions are as follows:
i) Cloxacillin Sodium for Oral Solution, USP (Teva), an anti-infective antibiotic.
ii) Penicillin V Potassium for Oral Solution, USP (Veetids, Geneva), an anti-infective antibiotic.
iii) Potassium Chloride for Oral Solution, USP (K-LOR, Abbott), a potassium supplemen































LITERATURE REVIEW
1. Taste masking and development of palatable dosage forms of bitter drugs constitutes the objective of many a research project in the field of pharmaceutical technology. Taste is an important factor in the development of dosage form. The problem of bitter and obnoxious taste of drug in pediatric patient can create a bad psychological effect on mind. The purpose of this  research was to mask the intensely bitter taste of Ciprofloxacin is a broad-spectrum antibiotic. It is extremelybitter taste resulting in poor patient’s compliance. The aim of present work was to prepare drug resin complex (DRC) using ion exchange resin (Kyron T114) for taste masking and formulate oral reconstituable dry syrup. Formulated ciprofloxacin reconstituable dry syrup has acceptable Drug Dissolution properties. In evaluating period of 7 days no significant change was observed in pH, sedimentation volume, specific gravity and drug content. From the results it concluded that effective taste masking of ciprofloxacin was achieve using Kyron T114 and successfully evaluated in reconstituable dry syrup.(19)
2.  Hydroxyurea (HU) is the drug of choice for the management of sickle cell disease but the available dosage form exists as a 500 mg capsule, which is not appropriate for pediatrics whose dosing requirements are 20mg/kg. The current practice of compounding is prone to dose errors  and contamination. Also, shortage of compounding laboratories in hospitals in the developing countries is a major issue. This study aimed at investigating the stability of HU in aqueous solution followed by formulation and evaluation of its dry syrup. Stability of HU aqueous solution was investigated and subsequently dry syrups formulated. They were evaluated for flow ability, assay, dissolution, moisture content, rheology and pH. The formulated dry syrups complied with the United States Pharmacopeia (USP) specifications for stability, angle of repose (24-25°), assay (90-110%), dissolution (more than 85% in the first 30 minutes), shear thinning and pH (7.3). HU dry syrup was successfully developed, optimized and found to comply with USP specifications.(20)
3.  The development of a capillary zone electrophoresis method with head-column field-amplified sampl stacking injection for the determination of formoterol (FMTR) in a low dosage dry syrup form was described. To obtain the highest sensitivity, the sample solution was prepared by high content of organic solvent with the presence of a small amount of H+ (60-100 micro) and the capillary inlet end was dipped in water before electro injection. This method was fully validated in terms of repeatability (RSDs for migration time, peak area of FMTR and peak area ratio between FMTR and I.S. at 1 micro g/ml of FMTR was 0.76, 1.10 and 0.55% respectively), reproducibility (RSDs from different capillaries, an alytes, days and instruments were 1.52%, 1.04%, 1.16% and 1.93% respectively), linearity (y = 0.827x - 0.085, r = 0.9993 (n = 6) over the range of 0.25-2.0 microg/ml), limits of quantitation, ruggedness and robustness. The method was applied to the determination of the drug in commercial dry syrup preparation (recovery was 100.9%, RSD = 1.5%, n = 5) and proved to be fast and reliable for the quantitation analysis of FMTR in the pharmaceutical form.( 21)
4. Taste is an important factor in the development of dosage form. The problem of bitter and obnoxious taste of drug in pediatric patient can create a bad psychological effect on mind. The purpose of this research was to mask the intensely bitter taste of Linezolid using ion exchange resin and to formulate the dry syrup of the taste masked drug. When suspension is swallowed the bitter taste of the drug may not be felt as ion exchange resin does not release the drug at salivary pH. When it comes in contact with acidic environment of stomach, the complex will be broken down releasing the drug which may then absorbed. Batch method was used for formation of drug resin complex. Various ion exchange resin like different grade of Kyron and indium 214 were
      used for masking the bitter taste. Optimization of drug loading was carried out. Indian 214 was selected as an optimized resin with 84.47 % drug loading. Dry syrup was made using suspending agent likegellan gum, guar gum and CMC and evaluated for various parameters like color, odor, taste, viscosity, sedimentation volume, redispersibility, % drug content, drug release. By evaluating all the parameter, the batch formulation contained guar gum 3 % was the best one amongst all the other formulations .(22)
5.  Many patients with bronchiectasis suffer from two or more exacerbations per year. However, there are no approved therapies to reduce or delay exacerbations in this patient population. Ciprofloxacin Dry powder inhalation is in development as a long-term, intermittent therapy to reduce exacerbations in patients with noncystic fibrosis (CF) bronchiectasis and evidence of respiratory pathogens. Ciprofloxacin DPI combines drug substance, dry powder manufacturing technology, and an efficient, pocket-sized, dry powder inhaler to deliver an effective antibiotic directly to the site of infection, with minimal systemic exposure and treatment burden. 
      Here we review the drug substance and particle engineering (PulmoSphere™) technology used, and key physical properties of Ciprofloxacin Inhalation Powder, including deposition, delivered dose uniformity, consistency, and stability. Design features of the T-326 Inhaler are described in relation to lung targeting, safety and tolerability of inhalation powders, as well as treatment burden and adherence. If approved, Ciprofloxacin   DPI may provide a valuable treatmen toption for those with frequent exacerbations and respiratory pathogens.(23)
7.  Oral paediatric suspensions of antibiotics are mainly available as dry powders for reconstitution. Most of reconstituted antibiotic suspension is to be kept refrigerated in order to get the optimal therapeutic action from the drug. However, many patients do not keep to it to specified storage conditions for many reasons. Like no refrigeration and irregular power supply that may result in various degree of degradation of reconstituted antibiotics. Pharmacists are therefore challenged how to counsel patients when there is no refrigeration or erratic power supply. Inappropriate use of antibiotics leads to economically and clinically preventable negative consequences including unnecessary adverse effects, increase mortality and morbidity from treatment failure, wasting healthcare resources, and increase the emergency of bacterial resistance.Improper storage condition leads to physical instability, chemical instability, reduction in potency, or it may also leads to serious adverse effect on the patient’s health .(24)
7. Dry syrup form of the drug is also useful in case of bioavailability as it has high bioavailabilityrather than tablets and capsules as it disintegrates in water outside of the oral cavity and directly the suspension is gone through the gastrointestinal tract. These are dry mixtures containing the drug and suitable suspending and dispersing agents to be diluted and agitated with a specific quantity of vehicle, most often purified water. Drugs that  are instable if maintained for extended periods in the presence of aqueous vehicle (e.g., many antibiotic drugs) are frequently supplied as dry powder mixtures for reconstitution at the time of dispensing. This type of preparation is designated in the USP by atitle “for Oral Suspension”. There constituted system is the formulation of choice when the drug stability is a major concern. After reconstitution, these systems have a short but acceptable life if stored at refrigerator temperatures. Reconstitutable oral systems show the adequate chemical stability of the drug during shelf life, avoids the physical stability problem srelated to solubility, pH and incompatibilities with other ingredients and also reduce the weight of the final product because the aqueous vehicle is absent and consequently the transportation expenses may be reduced. (25)
8. The purpose of this study was to assess the bitterness intensity and pH of the solutions of clarithromycin dry syrup (CAM-DS), carbocisteine preparation (CC), and the concomitant use of both drugs. We conducted 6 types of human gustatory sensation tests with 6 healthy male volunteers. As a result, there was almost no difference in the bitterness intensity of CAM-DS between the branded (the latest and former preparations) and   the generic formulations. The bitterness intensity of CAM-DS (the latest and former preparations of the branded as well as the generic formulations) was almost equally enhanced by mixing it with either the branded CC-DS or the branded and the generic carbocisteine granule (CC-Gr). On this occasion, the enhancing the bitterness of the branded CAM-DS (latest and former preparation) was nearly avoided safely by dosage form's changing CC-DS or CC-Gr to the branded CC-Sy. However, unlike the branded CC-Sy, some generic CC-Sy failed to suppress the bitterness. Furthermore, it was proven that some generic CAM-DS were shown to exhibit bitterness when mixed with even branded CC-Sy. In conclusion, it should be noted that the extent of bitterness of the mixture of CAM-DS  and CC highly varies among the generic formulations. (26)
9.  The clinical efficacy was examined for the newly developed oral cephem antibiotic, cefpodoxime  proxetil dry syrup, in the treatment of various acute infections in the field of pediatrics. dry syrup was administered at 10 mg/kg/day in 3-divided doses to 535 children at 21 institutions, including Tottori University Hospital and its related hospitals. The efficacy rate of this drug was determined to be 80.8%. Among   isolates, Staphylococcus  aureus and Streptococcussp. were highly susceptible to the drug, whereas Haemophilus  influenzae showed
      relatively poor susceptibility. Side effects were observed in 2.80% of all of the patients, and abnormal laboratory findings were detected in 1.87%. The low incident of side effects demonstrated its high safety, and this drug was considered to be very useful for such pediatric infections as acute tonsillitis, acute pharyngitis and acute bronchitis (27).























MATERIALS AND METHODS
Materials:
1) Amoxicillin Teihydrateate
2) Potassium Clavulanate
3) Guar Gum
4) Dextrose
5) Calcium Carbonate
6) Starch
7) Venilla

[image: ]Fig.no.2 Ampoules bottle


1. Amoxicillin Trihydrateate:

Amoxicillin is a penicillin antibiotic. It is used to treat bacterial infections, such as chest infections (including pneumonia) and dental abscesses. It can also be used together with other antibiotics and medicines to treat stomach ulcers.

Uses:
Amoxicillin is used to treat a wide variety of bacterial infections. This medication is a penicillin- type antibiotic. It works by stopping the growth of bacteria.This antibiotic treats only bacterial infections. It will not work for viral infections (such as common cold, flu). Using any antibiotic when it is not needed can cause it to not work for future infections. Amoxicillin is also used with other medications to treat stomach/intestinal ulcers caused by the bacteria H. pylori and to prevent the ulcers from returning.




Amoxicillin Is FDA Approved To Treat :
· Bacterial Pharyngitis
· Bronchitis
· Tonsillits
· Pneumonia
· Bacterial Rhinosinusitis

Side Effects:
1. Rash
2. Allergic reaction
3. Vomiting
4. Stomach pain
5. Nausea
6. Diarrhoea

Ampicillin is dry syrup is used to treat many bacterial infections like tonsillitis, bronchitis, pneumonia, gonorrhea, and infections of the ear, nose.

· Benefits of amoxicillin trihydrate:

1. Broad-Spectrum Antibiotic: Amoxicillin is classified as a broad-spectrum antibiotic, meaning it is effective against a wide range of bacteria. It is commonly used to treat various types of bacterial infections, including respiratory tract infections, ear infections, skin infections, urinary tract infections, and dental infection.

2 Highly Effective:
Amoxicillin is known for its high effectiveness in treating bacterial infections. It works by inhibiting the growth of bacteria and interfering with their ability to build cell walls, ultimately leading to bacterial death.

3 Well-Tolerated:
Amoxicillin is generally well-tolerated by most individuals and has a low incidence of serious side effects. It is one of the most commonly prescribed antibiotics due to its safety profile and effectiveness.

4 Flexible Dosage Forms:
Amoxicillin is available in various dosage forms, including capsules, tablets, oral suspensions, and dry syrups, making it convenient for patients of different age groups and preferences to take the medication.

5 Low Cost:
Amoxicillin is relatively affordable compared to some other antibiotics, making it accessible to a wider population and an attractive choice for healthcare providers.


6 Proven Track Record: Amoxicillin has been used for many years and has a well-established track record of safety and efficacy. It is recommended by healthcare professionals worldwide for the treatment of bacterial infections

Amoxicillin was obtained as a gift sample from Cipla private Laboratories Ltd. Ion exchange resins(Kyron T114) obtained from Corel Pharma Limited as a gift sample. Preparation of standard curveof Amoxicillin HCl10 100 mg of Amoxicillin was dissolved in 0.1 N HCl in 100 ml of volumetricflask and the solution was made up to volume with 0.1 N HCl. The standard solution of Amoxicillinwas subsequently diluted with 0.1 N HCl to obtain a series of dilutions containing 1, 2, 3, 4 and 5μg of Amoxicillin in 1 ml solution. The absorbance of these solutions was measured at 276 nm using UV-VIS spectrophotometer (Electrolab, Model SL 1500) against blank. Preparation of drug-resin complex.

2. Clavulanate potassium:
clavulanic acid is a combination penicillin-type antibiotic used to treat a wide variety of bacterial infections. It works by stopping the growth of bacteria.This antibiotic treats only bacterial infections. It will not work for viral infections (such as common cold, flu). Using any antibiotic when it is not needed can cause it to not work for future infections.
very serious allergic reaction to this drug is rare. However, get medical help right away if you notice any symptoms of a serious allergic reaction, including: fever that doesn't go away, new or worsening lymph node swelling, rash, itching/swelling (especially of the face/tongue/throat), severe dizziness, trouble breathing.

Side Effects:
2. Severe stomach pain,
3. Diarrhea that is watery or bloody
4. Pale or yellowed skin
5. Dark colored urine
6. Fever
7. Confusion or weakness
8. Loss of appetite
9. Upper stomach pain
10. Little or no urination
11. Easy bruising or bleeding.

3.Guar gum :
Commonly used thickening and stabilizing agent in various pharmaceutical formulations, including dry syrups. Here are some key roles of guar gum in dry syrup preparations:

1. Thickening agent: Guar gum helps to increase the viscosity of the syrup, giving it a smooth and uniform consistency. This aids in suspending the active ingredients evenly throughout the formulation and prevents settling.

2. Stabilizer: Guar gum acts as a stabilizer by preventing the separation of ingredients in the dry syrup powder. It helps maintain the homogeneity and uniform dispersion of the components, ensuring consistent dosing.
3. Improves flow properties: Guar gum can improve the flow properties of the powder, making it easier to handle and dispense. It helps prevent clumping and caking, resulting in a more user- friendly product.
4. Enhances texture: Guar gum contributes to the overall texture of the dry syrup powder, providing a pleasant mouthfeel when reconstituted with water. It can help improve the overall palatability of the formulation.
5. Binding agent: Guar gum can act as a binding agent, helping to hold the ingredients together in the dry syrup powder. This is important for ensuring the stability and integrity of the formulation during storage and handling.

Side Effect:
1) Gastrointestinal Issues
2) Allergic Reactions
3) Potential Interaction with Medications
4) Impact on Nutrient Absorption
5) Esophageal or Intestinal Obstruction
6) Avoidance in Certain Populations
4. Dextrose:
Uses:
Dextrose,also known as glucose, is a simple sugar commonly used in various applications. It is often used as an energy source, a sweetener, or a stabilizer in food products. In the medical field, dextrose is used in intravenous solutions for patients requiring quick energy, and in the laboratory, it serves as a carbon source for microorganisms in culture media. Dextrose is derived from natural sources like corn or wheat and is considered safe for consumption.

Side effects dextrose:
· Dextrose, when consumed in normal amounts, is generally safe and well-tolerated by most individuals. However, some people may experience mild side effects, particularly when consuming large amounts of dextrose-rich foods or solutions.

· Digestive Issues: Overconsumption of dextrose can lead to diarrhea, bloating, or stomach discomfort due to the rapid increase in blood sugar levels and the osmotic effect in the gut.

· Hypersensitivity reactions: Some people may have an allergic reaction to dextrose, which can manifest as hives, itching, or swelling.

· Hyperglycemia: Consuming excessive amounts of dextrose can cause blood sugar levels to spike, leading to hyperglycemia in individuals with or without diabetes. Symptoms may include increased thirst, frequent urination, fatigue, and blurred vision.

· Weight gain: Consuming high amounts of dextrose can lead to weight gain due to the excess calories, as it provides four calories per gram, similar to other sugars.


· It is essential to consume dextrose in moderation and as part of a balanced diet. If you experience any side effects or discomfort after consuming dextrose, it is advisable to consult a healthcare professional

5. Calcium Carbonat :
Calcium carbonate can serve several purposes due to its properties and benefits. Here are some common uses of calcium carbonate in dry syrup preparations:

Buffering Agent: Calcium carbonate can be used as a buffering agent in dry syrup formulations to help maintain the desired pH level of the solution. By stabilizing the pH, it ensures that the medication remains effective and stable for a longer period.

Antacid: Calcium carbonate is often included in dry syrups for its antacid properties. It helps neutralize excess stomach acid and provide relief from conditions like heartburn, indigestion, and acid reflux.

Calcium Supplement: Since calcium carbonate is a good source of calcium, it can be added to dry syrups as a calcium supplement. This is particularly beneficial for individuals who may have calcium deficiencies and need to increase their daily intake of this essential mineral.

Taste Masking Agent: The mild chalky taste of calcium carbonate can also help mask bitter or unpleasant flavors of certain medications in dry syrup formulations. This can improve the overall palatability of the syrup and enhance patient compliance.
nce the stability, flow properties, and physical characteristics of the dry syrup formulation. It may also contribute to the overall structural integrity and appearance of the product.
These are some of the key roles that calcium carbonate can play in dry syrup preparations, contributing to the efficacy, stability, and overall quality of the medication. Manufacturers may incorporate calcium carbonate into dry syrup formulations based on the specific requirements and desired outcomes of the product

Gastrointestinal Issue: One of the most common side effects of calcium carbonate is gastrointestinal discomfort, including constipation, flatulence, bloating, and abdominal cramps. This can be particularly problematic for individuals with sensitive stomachs or digestive issues.

Acid Rebound: Prolonged use of calcium carbonate as an antacid in dry syrups may lead to acid rebound, where the stomach produces more acid to compensate for the neutralization. This can worsen symptoms of acid reflux in some individuals.

Side Effect:
1) Gastrointestinal Issues
2) Acid Rebound
3) Kidney Stones
4) Hypercalcemia
5) Allergic Reactions

6. Starch:
1) Binder: Starch can act as a binder to hold the ingredients of the dry syrup together, ensuring that the powder remains cohesive and does not separate or clump during storage or transportation.

2) 	Disintegrant: Starch can help promote the disintegration of the dry syrup in liquid when it is reconstituted, allowing for quick and uniform mixing to form a suspension for administration.

7. Vanilla:
Vanilla is a popular flavoring agent that is often used in dry syrup formulations to improve the taste and palatability of the medication. In addition to masking the unpleasant taste of certain active ingredients, vanilla can also enhance the overall sensory experience of taking a medication, especially for individuals who may have difficulty swallowing pills or find the taste of some medications unappealing.
The use of vanilla in dry syrups can help make the medication more pleasant to take, leading to better adherence to the prescribed treatment regimen. It can also help reduce the likelihood of adverse reactions such as nausea or vomiting that may be triggered by an unpleasant taste.

The equipment used is mixers.(28)
1. Dry mixer
2. Paddle mixer
3. Vertical screw mixer
4. Double cone mixer
5. V blender
Table No.1 Excipient use in formulation .
	
Sr.
No.
	
Ingredients
	
Uses

	
1
	Amoxicillin Teihydrateate
	Antibiotic, treat stomach ulcers

	
2
	Potassium Clavlanate
	Treat bacterial infection

	
3
	Guar Gum
	Moisture Content.

	
4
	Dextrose
	
Swatting agent

	5
	Starch
	Thickening agent ,gelling agent

	
6
	Calcium Carbonate
	Binding agent

	
7
	
Venilla
	Flavouring agent



Processing the dry mixture:
Drug resin complexes (DRC) were prepared by using batch process. Accurately weighed amountof Kyron T 114 dispersed in a beaker containing deionized water and allowed to swell for 45 minutes. Swelled resin slurry was filtered on what man filter paper. Then it was washed with deionized water. Drug resin complex (DRC) was prepared, by placing acid activated resin in a beaker containing deionized water. Accurately weighed amount of Ciprofloxacin was added slowly to the resin slurry and stirred for 3hours in magnetic stirrer. During stirring, pH of
The drugresin slurry was measured frequently and adjusts to 6.5 by using 0.1 M KOH. After three hours of stirring, the DRC was separated from dispersion by filtration and washed with deionized water. DRC was dried at 55°C until it was dry. The dried mass was powdered and sieved through 40- mesh sieve. Complex was evaluated for drug loading efficiency.


[image: ]Fig.no.3 seving method



Table.no 2 Formulation Table
	SR.
NO.
	Ingredints
	F1
	F2
	F3
	F4

	1
	Amoxicillin
Trihydrateate
	4gm
	4.3gm
	4.5gm
	4.3gm

	
2
	Potassium
Clavlanate
	0.678gm
	0.675gm
	0.674gm
	0.672gm

	
3
	Guar Gum
	0.018gm
	0.019gm
	0.015gm
	0.014gm

	
4
	Dextrose
	0.075gm
	0.076gm
	0.074gm
	0.071gm

	
5
	Starch
	0.15gm
	0.18gm
	0.16gm
	0.15gm

	
6
	Calcium
Carbonate
	1gm
	2gm
	1.5gm
	1.2gm

	7
	Venilla
	q.s
	q.s
	q.s
	q.s




Evaluation of DRC :12 Effect of drug-resin ratio on complex formation.
Ratio of the resin to drug can greatly impact the complex formation and ultimately affects the taste masking ability. It was necessary to find out the optimum drug to resin ratio. In each case drug resin complexes (DRC) of Amoxicillin and Kyron T 114 were prepared in 1:1, 1:2 and 1:3 ratios.
Drug loading efficiency for DRC:
DRC equivalent to 100 mg of Ciprofloxacin was weighed accurately and was transferred into 100ml of volumetric flask. 100 ml of 0.1 N HCl was added to this volumetric flask and was stirred continuously for 1 hour on a magnetic stirrer. After stirring, this solution was filtered through whattman filter paper. Filtered sample solution was suitably diluted with 0.1 N HCl
and the amount of drug dissolved were determined by UV spectrophotometer, by measuring the absorbance of the sample at 276 nm
Drug loading efficiency for DRC:
DRC equivalent to 100 mg of Ciprofloxacin was weighed accurately and was transferred into 100ml of volumetric flask. 100 ml of 0.1 N HCl was added to this volumetric flask and was stirred continuously for 1 hour on a magnetic stirrer. After stirring, this solution was filtered through whattman filter paper. Filtered sample solution was suitably diluted with 0.1 N HCl
and the amount of drug dissolved were determined by UV spectrophotometer, by measuring the absorbance of the sample at 276 nm.

Differential Scanning Calorimetry:
Differential scanning calorimetry (DSC) thermo grams of the Amoxicillin, Resins and drug resin complexes were recorded on NETZSCH DSC 204 (Germany). Samples (2-7 mg) were sealed into aluminum pans and scanned at a heating rate of 10°C/min over a temperature range of 20- 360°C under a nitrogen gas stream. (24)
Preparation of Dry Mixture; Powder blends:
Powder blends, sometimes called powder mixtures are prepared by mixing the excipients of the dry mixture in powder form. Excipients present in small quantities may require atwo-stage mixing operation. Such excipients
can be mixed with a portion of a major excipient to aid in their dispersion. For example, milled sucrose provides a large surface area for the adsorption of the small quantities of flavor oils. The second stage comprises the mixing of the remaining excipients. The selection of the appropriate mixer involves several considerations, the most significant of which is that the mixer should rapidly and reliably produce a homogenous mixture.
Combination product:
Powdered and granulated excipients can be combined to overcome some disadvantages of granulated products. Less energy and equipment for granulation may be required if the majority of the diluents can be added after granulation. Also, heat sensitive excipients such as flavors can be added after drying of granulation to avoid exposure to elevated temperatures. The general method is first to granulate some of the excipients, then blend the remaining excipients with the dried granules before filling the container. The presence of the diluents helps to improve flow and reduces both segregation and dust formation.


[image: ]Fig.no.4.Dry Granulation

Processing the dry mixture Use efficient mixing:
· Determine an adequate duration of mixing time.
· Avoid accumulation of heat and moisture during mixing.
· Limit temperature/humidity variations. A general rule is 700 C at<40% relative humidity.
· The finished batch should be protected from moisture. Store in lined containers with silicadesiccant bags.
· The sample for batch uniformity. Test at the top, middle and bottom levels of the dry mixture.
Condition for manufacturing Dry Syrup:
For manufacturing of dry syrup following conditions should Bemaintained.
· Relative humidity: Not more than 60%.
· Temperature: Below 25°C
· All relevant materials are removed.
· Equipment is cleaned
· Balanced is calibrate
Method of preparation of dry mixture:(29)
Mostly antibiotics are available in dry syrup form. Dry syrup is manufactured in three methods.
1. Direct Mixing,
2. Dry Granulation (Slugging)
3. Wet Granulation (wet massing)


[image: ]Fig. no.5 Dry Mixing
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Fig.no 1. Direct Mixing



Dry Granulation (Slugging) Process of dry granulation.
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Fig. no 2. Dry Granulation

Wet Granulation .
Wet granulation is one of the methods of preparation  of dry syrup
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Fig.no 3.Wet Granulation.

Dry mixture :(1,15,30)
· Powder blends
· Granulated products
· Combination products

Powder blends:
Powder blends, sometimes called powder mixtures are prepared by mixing the excipients of the dry mixture in powder form. Excipients present in small quantities may require a two stage mixing operation. Such excipients can be mixed with a portion of a major
excipient to aid in their dispersion. For example, milled sucrose provides a large surface area for the adsorption of the small quantities of flavor oils. The second stage comprises the mixing of the remaining excipients. The selection of the appropriate mixer involves several
considerations, the most significant of which is that the mixer should rapidly and reliably produce a homogenous mixture.
Advantages:
· Least capital equipment and energy.
· Least likely to have chemical and physical stability problems because no heat or	solvents are used.
· Low moisture content can be achieved in dry mixture.
Disadvantages:
· Prone to homogeneity problems. Two most important properties for the mixing of these powders are Particle size and Powder flow.
· Loss of the active ingredient during mixing.
· The loss during mixing is significant if potent drug which is used in very low concentrations is lost.

Combination product:
Powdered and granulated excipients can be combined to overcome some disadvantages of granulated products. Less energy and equipment for granulation may be required if the majority of the diluents can be added after granulation. Also, heat sensitive
excipients such as flavours can be added after drying of the granulation to avoid exposure to elevated temperatures. The general method is first to granulate some of the excipients, then
blend the remaining excipients with the dried granules before filling the container. The presence of the diluents helps to improve flow and reduces both segregation and dust formation.
Disadvantages:
· Risk of non-uniformity
· Particle sizes of various fractions should be carefully controlled.
Processing the dry mixture:
· Use efficient mixing
· Determine an adequate duration of mixing time.
· Avoid accumulation of heat and moisture during mixing.
· Limit temperature/humidity variations. A general rule is 700 C at<40% relative	humidity.
· The finished batch should be protected from moisture. Store in lined containers with silica desiccant bags.

· The sample for batch uniformity. Test at the top, middle and bottom levels of the dry mixture.

Evaluation of oral reconstitute system:
Eg: Cephalexin monohydrate with piperine re-constitutional oral Suspension.
Drug content:
One dose (3.4 g of the formulation to 5 ml) is equivalent to 0.125g of Cephalexin. The drug was extracted with 100 ml of distilled water and the solution was filtered through nylon filter membrane (0.22 μm). 0.1 ml of the solution was further diluted to 10 ml with distilled water and the absorbance of the solution was read at λmax 260 nm on Hitachi U-2800 UV spectrophotometer. The drug concentration was extrapolated from the calibration curve in distilled water.

Preparation of Dry Syrup:
Bactericidal antimicrobials, such as amoxicillin, often are most effective in a “time-dependent” manner rather than a “concentration-dependent” manner. Time-dependent refers to the time that serum concentrations exceed the minimum-inhibitor-concentration (MIC) for the microorganism. Therefore, they are often dosed more frequently, rather than the concentration-dependent drugs, which can be dosed, for example, daily. The more “around-the-clock” dosing provides minor variation in peak and trough serum concentrations. Amoxicillin is an oral antimicrobial; whereas, ampicillin (which is structurally similar) can be given orally, intravenously, or intramuscularly. Amoxicillin comes in immediate-release or extended-release tablets. It also comes in a chewable tablet or a suspension. It may be mixed (after thoroughly shaking) and administered with formula, milk, water, fruit juice, ginger ale, or other cold drinks if given in suspension. The administration should take place immediately after mixing. Patients should not crush Extended- release tablets, and the administration should be within 1 hour after finishing a meal. Amoxicillin is sometimes preferred over penicillin in children because of its taste

Excipients used: (15,30)
Number of excipients should be minimum as more the number of excipients in the formulation, the greater is the possibility of problems, for example, the chances of compatibility Problems are increased as more excipients are used. More Processing is required to incorporate more excipients. For Reducing the number of excipients use
an excipient that Performs more than one function. E.g., Sucrose can be used as a Diluents, sweetener and suspending agent. All excipients should disperse rapidly on reconstitution. This Criterion eliminates several suspending agents.
Granule disintegrant:
It results in prevention of the particle Aggregation.
Granule binder:
It helps to reduce the settling of particles in Suspensions.
It is also used as a stabilizer forsuspensions. Eg. High	molecular	weight	povidone.
Suspending agents:
Suspending agents should be easily dispersed during Reconstitution. These rules out several common suspending Agents because many require hydration, elevated temperatures or high shear mixing for adequate dispersion. Some of the Suspending agents that are recommended for use are Acacia, Carboxy methylcellulose sodium, Iota Carrageenan, Microcrystalline cellulose with Carboxy methylcellulose sodium, Silicon dioxide,
Sodium Starch glycolate, Tragacanth,n Xanthan gum. Xanthan gum is a common suspending agent in suspensions for reconstitution. Its solution viscosity is practically Independent of pH and temperature.

Sweeteners:(15,30)
Sweeteners can mask the unfavorable taste and enhance Patient acceptance in the pediatric population that uses this Product. The sweetener is a significant component of Suspensions for reconstitution. Drugs frequently have a bitter Taste and suspending agents, particularly clays, may have a Bland taste. e.g., Sucrose can perform both functions of sweetener and Suspending agent, and serve as a diluent in the dry mixture.
Saccharin may become restricted by the Food and Drug Administration because of its carcinogenic potential. Others Include Mannitol, Dextrose, Aspartame, Saccharin Sod. Sucrose can perform both functions of sweetener and suspending agent and can serve as a diluentin the dry mixture. Aspartame has fair acid stability but poor heat stability. Saccharin may becomerestricted by the Food and Drug Administration because of its carcinogenic potential.(3)

Wetting agents:
Many drugs in suspension are hydrophobic; they repel water and are not easily wetted. Must select the appropriate wetting Agent for optimum dispersion of the drug at the lowest Effective concentrations excess wetting agent can produce Foaming and impart an unpleasant taste. Eg. Polysorbate 80, Sodium lauryl sulfate. Polysorbate 80 is a common wetting agent. It is nonionic and is chemically compatible with both cationic and anionic excipients and drugs. It is used in concentrations lesser than or equal to 0.1%.Another common wetting. agent is Sodium lauryl sulfate. This agent is anionic and may be incompatible with cationic drugs.(27)

Other excipients:
The other excipients include buffers, preservatives, flavors and Colors. Buffers are used to maintain the optimal pH for all excipients. Suspension pH is often adjusted to ensure that the drug Remains in soluble. Eg. Sodium citrate Preservatives are required in most suspensions because the Suspending agents and sweetener are good media for growth of microorganisms. e.g.,Sorbic acid. Sucrose in sufficient Concentrations (60%w/w) can aid in the prevention of Microbial growth. Other common preservatives used are Sodium benzoate and Sodium propionate. Flavors enhance patient acceptability of product. Both natural and artificial flavors are used. Additional flavors used include Raspberry, pineapple etc. In some cases, refrigeration after Reconstitution is required for the stability of the flavoring Agent rather than for the stability of the drug. Colorant sare intended to provide a more aesthetic appearance to the final suspension. Anticaking agents such as amorphous silica gel	have many Functions in suspensions for reconstitution. A common Problem in dry mixtures is poor powder	flow and caking. This is often caused by powder agglomeration due to moisture Uptake [28].

EVALUATION PARAMETER OF DRY SYRUP COLOR, ODOR AND APPEARANCE
All the developed batches of syrup were evaluated for Organoleptic properties such as color, odor and Appearance.
Content:
Dry syrup equivalent to 100 mg of linezolid was taken in 100 ml volumetric flask and dissolved in 10 ml Methanol and volume was made up to 100 ml by Adding sufficient 0.1 N HCl. The solution was analyzed at 243.6 nm to found out drug content.

Bulk density:
The powder (2 gm) filled in measuring cylinder called as bulk volume of powder and measure mass of that Powder. Bulk density is ratio of mass of powder to Bulk volume of powder. It is a measure used to Describe apacking of powder. The equation for Determining bulk density is
Ρb = m/ vb
Where, ρb= Bulk density m = Mass of powder vb= Volume of powder.

Tapped density:
The pre-weighed powder (2gm) was filled in Measuring cylinder. Then it was tapped in bulk Density test apparatus. After 50taps the volume is Measured and the tapped density was measured Using following formula.
Ρt = m/ vt
Where, ρt= Tapped density m = Mass of powder vt= Tapped volume.

Carr’s index:
Compressibility is indirectly related to the relative Flow rate, cohesiveness and particle size distribution of the powder. Powders with compressibility values Lesser than about 20%, has beenfound to exhibit good flow
properties. Tapped (ρt) and Apparent (ρb) Bulk density measurements can be used to estimate the compressibility of a material
Carr’s index (%) = (ρt – ρb) / ρt * 100 –Where, ρb= Bulk density ρt= Tapped density.
     Ph:

     The pH of the reconstituted suspension was determined using a pH Meter-Systronic μ pH system
361. A glass rod was dipped into a Suspension containing 100 mg of drug filled in a 50 ml of the beaker.

Viscosity :
The rheologic parameters of the prepared suspensions, in terms of Viscosity, were determined byuse of the steady shear method, Measuring the “non-Newtonian viscosity”. Rheology of all Suspensions was performed with a RVT Brookfield viscometer from Choksi Lab. (Indore, M. P.)All measurements were performed after Eliminating all thixotropy from the suspension.

Assay for Drug content:
Sample solution:Taken 3.45g of sample (Clarithromycin suspension) which is equivalent to 3.0 ml in 50 ml beaker,added 20 ml of mobile phase and stirred for 30 minutes to dissolve, transferred the content to 50 ml volumetric flasks and
made up the volume with mobile phase, filtered with 0.2u filter paper and used the filtrate for further analysis.

Chromatographic condition:
1. Mobile phase- Methanol: 0.2M KH2PO4 (35:65)
2. λmax-220nm
3. Temperature-50⁰ C
4. Flow rate-- 1.0 ml/min
5. Stop time- - 15.0min.

Sedimentation Volume:
The sedimentation volumes were determined by keeping 50 ml of each suspension in stopper measuring cylinder and stored undisturbed at room temperature. The separation of clear liquid wasnoted at intervals of 1 day and up to 14 days. The sedimentation volume F was calculated using the formula F = Vu/Vo, where Vu is the volume of sediment and Vo is the original height of the sample. It is expressed as a percentage (Sateeshaet.al, 2010).
Dry syrup sedimentation volume (%) (13)
The sedimentation volume was determined by keeping reconstituted dry syrup in 100 ml of measuring cylinder and kept aside for 7 days without any disturbance at room temperature. The separation of clear liquid was noticed on 1st and 7th day. The sedimentation volume (F %) was calculated using the formula F%=100Vu/Vo,
where Vu is the volume of sediment and Vo is the original height of the sample.

PH and specific gravity measurements:
Change in pH of the reconstituted syrup was measured using a digital pH meter on 1st and 7th day at 25⁰C. The specific gravity of the reconstituted syrup was determined on 1st and 7th day in a specific gravity bottle at 25⁰C by using following formula. Specific gravity = weight of the liquid syrup formulation/weight of an equal volume of water.
Drug content determination from reconstituted syrup Reconstituted dry syrup.
equivalent to 100 mg of Ciprofloxacin was measured accurately and was transferred into 100 ml of volumetric flask. 100 ml of 0.1 N HCl was added to this volumetric flask and was stirred continuously for 1 hour on a magnetic stirrer. After stirring, this solution was filtered through

Whatman filter paper. Filtered sample solution was suitably diluted with 0.1 N HCl and the amount of drug dissolved was determined by UV spectrophotometer, by measuring the absorbance of the sample at 276 nm.

In vitro dissolution studies:
An in vitro dissolution rate of Ciprofloxacin from its reconstituted syrup on 1st and 7th day was performed by using DISSO 2000, Lab India 8-Station Dissolution Rate Test Apparatus with a paddle stirrer (USP type II) at 50 rpm. 900 ml of 0.1 N HCl was used as dissolution medium which was maintained at 37±0.5oC. The reconstituted syrup equivalent to 100 mg of Ciprofloxacin was transferred to each dissolution vessel. Aliquots of dissolution medium (5 ml) were withdrawn through 0.45 µ nylon disc filter at different time intervals of 5,10, 15, 20, 25 and 30 minutes. The sample of dissolution fluid withdrawn at each time was replaced with fresh dissolution fluid. Filtered sample solution was suitably diluted with 0.1N HCl and the amount of drug dissolved was determined by UV spectrophotometer by measuring the absorbance of the sample at 276 nm.

Pre-Evaluation Test:
Pre-evaluation tests are important steps in the development and assessment of dry syrup formulations to ensure their safety, efficacy, stability, and quality before they are approved for production and distribution. Here are some common pre-evaluation tests that may be conducted for dry syrup formulations:

1. Physical evaluation: This includes assessing the appearance, color, odor, and texture of the dry syrup powder to ensure it meets the required specifications.

2. Particle size analysis: Determining the particle size distribution of the dry syrup powder can help ensure uniformity and consistency in reconstitution and dosing.

[image: ]Fig.no.6 Particle size analysis
3. Flow properties: Testing the flow properties of the dry syrup powder can help evaluate its ability to flow freely and evenly for accurate measurement and mixing.

4. 	Disintegration test: Evaluating the disintegration time of the dry syrup powder in a specified volume of water can indicate how quickly the product will dissolve and form a uniform suspension.
5. 	Uniformity of content: Ensuring the uniform distribution of active ingredients in the dry syrup powder is crucial for accurate dosing and consistent efficacy.
6. Moisture content: Measuring the moisture content of the dry syrup powder is important to assess its stability and shelf life, as excess moisture can lead to degradation or microbial growth.
7. 	Bulk density: Determining the bulk density of the dry syrup powder can provide information on its packaging requirements, storage conditions, and ease of handling.
8. 	pH determination: Checking the pH of the reconstituted suspension can help assess the compatibility of the formulation with the intended route of administration and patient tolerance.
9. Microbial testing: Conducting microbial tests to ensure the dry syrup formulation meets microbial limits and is safe for use.
10. 	Stability studies: These pre-evaluation tests are essential for ensuring the quality, safety, and efficacy of dry syrup formulations before they are finalized for commercial production and distribution.
These pre-evaluation tests are essential for ensuring the quality, safety, and efficacy of dry syrup formulations before they are finalized for commercial production and distribution.

Post evaluation test:
1. Appearance: Check the color, uniformity, and consistency of the dry syrup powder.
2. Solubility: Assess how well the dry syrup dissolves in water or other solvents. Make sure it forms a clear solution without any residue.
3. 	Taste: Evaluate the taste of the reconstituted syrup for palatability, especially if it is intended for pediatric use.
4. Dissolution test :
In addition to the attributes recommended immediately above, it may be appropriate (e. g., insoluble drug substance) to include dissolution testing and acceptance criteria for oral suspensions and dry powder products for resuspension. Dissolution testing should be performed at release. This test may be performed as an in-process test when justified by product development data. The testing apparatus, media, and conditions should be pharmacopoeial, if possible, or otherwise justified. Dissolution procedures using eithe pharmacopoeial or non-pharmacopoeial apparatus or conditions should be validated.
Single-point measurements are normally considered suitable for immediate-release dosage forms. Multiple-point sampling, at appropriate intervals, should be performed for modified release dosage forms. Acceptance criteria should be set based on the observed range of variation and should take into account the dissolution profiles of the batches that showed acceptable performance in vivo. Developmental data should be considered
when determining the need for either a dissolution procedure or a particle size distribution procedure.

5. Stability test: Test the stability of the dry syrup under different storage conditions, including temperature and humidity, to ensure it retains its efficacy over time.

6. 	Packaging: Evaluate the packaging for ease of use, proper labeling, and proper instructions for reconstitution.

1. Pre-Clinical Studies:
Before conducting clinical trials, pre-clinical studies are conducted to evaluate the pharmacological properties, toxicity, and safety profile of the active pharmaceutical ingredient (API) used in the dry syrup formulation.
2. Clinical Trials:
Clinical trials are essential to evaluate the efficacy and safety of the dry syrup in human subjects. Pre-evaluation studies involve determining the design, inclusion criteria, and endpoints, while post-evaluation studies focus on analyzing the data collected during the trial to assess the outcomes.
3. Comparative Studies:
Comparative studies may be conducted to compare the effectiveness of the dry syrup with existing treatments or formulations. These studies can provide valuable insights into the advantages and limitations of the dry syrup.
4. Adverse Event Monitoring:
Post-evaluation studies also include monitoring adverse events or side effects associated with the use of the dry syrup. This helps in assessing the safety profile of the product and implementing any necessary precautions or warnings.
5. Patient Satisfaction Surveys:
In addition to clinical outcomes, pre and post evaluation studies may include patient satisfaction surveys to gather feedback on aspects such as taste, ease of administration, and overall experience with the dry syrup.
6. Long-Term Follow-up:
Long-term follow-up studies are important to assess the sustained effectiveness and safety of the dry syrup over an extended period. These studies provide valuable data on the durability of treatment outcomes.

Result And Discussion :
Dry Syrup is an antibacterial medication that consists of antibiotics.
Dry syrups are the solid dosage form that can be reconstituted by the addition of water to administer by the oral route. Mostly antibiotics, some moisture sensitive and pediatric
Drugs are available in the form of dry syrup Dry syrup is a common pharmaceutical dosage form used to deliver medications in a palatable and easily administrable form, particularly for pediatric patients who may have difficulty swallowing tablets or capsules. The formulation of dry syrup typically involves incorporating the active pharmaceutical ingredient into a powder mixture along with other excipients such as sweeteners, flavoring agents, and flow aids. the result and discussion section of a study evaluating a dry syrup formulation, researchers typically present the key findings related to the physical characteristics, pharmaceutical properties, stability, and bioavailability of the product. This can include information on factors such as the uniformity of drug content, particle size distribution, moisture content, reconstitution properties, flow ablity, and the shelf-life of the formulation.
Additionally, the discussion may cover comparisons with existing products or formulations, implications of the results for clinical use, challenges encountered during the development process, potential areas for further research or optimization, and overall conclusions regarding the efficacy and feasibility of the dry syrup formulation for its intended purpose.
Overall, the result and discussion section of a dry syrup study aims to provide a comprehensive analysis of the formulation's performance and characteristics, highlighting its potential benefits and limitations to guide future development and application in the pharmaceutical field.

Table.No.Evaluation Test

	Sr.No
	Evaluation Parameter Test
	F1
	F2
	F3
	F4

	1.
	PH
	6.4
	6.5
	6.7
	6.9

	2.
	Colour
	Pale Yellow
	Pale Yellow
	Pale Yellow
	Peale Yellow

	3.
	Odour
	Venilla
	Venilla
	Venilla
	Venilla

	4.
	Taste
	Sweet
	sweet
	sweet
	sweet

	5.
	Dissoluation Test
	30 min
	25min
	20min
	15min



PACKAGING AND STORAGE:
Dry powder for reconstitution packaged in wide mouth Container or in sachet in case of unit dosing.
· The dry powders for reconstitution should be packaged in Wide mouth container having sufficient air
· space above the liquid.
· The dry powders should be stored in tight container Protected from freezing, excessive heat and light.
· The label should contain the direction stating: “Shake Before Use” to ensure uniform distribution of solid
· Particles and thereby to obtain uniform and proper Dosage.
· The dry powders should be stored at room temperature.
· 	After reconstitution the suspension should be stored in the Refrigerator (freezing should beavoided to prevent Aggregation)
· For single dosage packing, sachets are used made up of 4 Layers of aluminum foil.

Labelling:
1. That the contents are meant for preparation of an oral liquid.
2. The directions for preparing the oral liquid including nature and quantity of liquid to be used.
3. The conditions under which the reconstituted solution should be Stored.
4. The period during which the constituted oral liquid may be Expected to remain satisfactory for use when
5. prepared and stored in Accordance with manufacturer’s recommendations
6. 	The strength in terms of active ingredients in a suitable dose Volume of reconstituted preparation.

CONCLUSION:
The aim of this present investigation was to develop taste masked Linezolid pediatric dry syrup. Ion exchange resin technique was selected to mask the bitter taste of Linezolidas complexation with ion exchange resin is a simple and cost-effective technique. Several ion exchange resins like kyron T104, kyron T- 134, kyron T-154, T-314 and indion 214 were used to mask the taste.
Complexation of Linezolid and resin was done by
stirring them together for6-8 hours on magnetic stirrer. Taste masked dry syrup of Linezolid was prepared using in dion 214as Linezolid had a maximum binding efficiency with indion 214 about
84. 47 %. So it was selected as a resior final taste masked dry syrup. The resinate were evaluated for different parameters liketaste evaluation,
micromeritic properties and % drug content. It was concluded that the taste was completely masked and acceptable for pediatric patients. The taste masked syrup was prepared using three different suspending agents
namely gellan gum, guar gum and CMC. The final formulation contained three different concentrations of each suspending agents. Then it was evaluated for different parameters like colour, odour, % drug content, flow properties, sedimentation volume, pH, redispersibility, viscosity and in- vitro drug release. From the results it was concluded that the formulation with suspending agent guar gum with 3 % concentration showed highest sedimentation volume and better redispersibility which were very important parameter when once have to deal with suspension. The other parameters were also showed better results for the same suspending agent. So it was selected as an optimized suspendingagent amongst three. Even after studying the stability study of 18 days the
results of parameters were matched with the initial once.
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