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INTRODUCTION:-

Taking oral medicines can be challenging for chil-

dren, particularly when they have difficulty swallow-

ing tablets or capsules or find the taste of a medicine 

unpleasant. The limited availability of dosage forms 

designed  specifically  for  different  pediatric  age 

groups can make medicine administration even more 

difficult.  Therefore,  the  development  of  pediatric 

formulations requires careful consideration of factors 

such as age, dose flexibility, taste, excipient safety 

and the caregiver’s ability to administer the medicine 

correctly.1, 2, 3

Medicated candies and lollipops have attracted atten-

tion  as  possible  alternatives  to  conventional  oral 

dosage forms. These formulations combine a sweet-

ened base with an active pharmaceutical ingredient 

and may help improve taste and make medicine ad-

ministration more acceptable to children. They may 

also allow the formulation to remain in contact with 

the oral cavity for a longer period. However,  drug 

release and the amount of medicine received may vary 

depending on whether a child sucks, chews or swal-

lows the product. Such differences need to be con-

sidered  during  formulation  development  to  ensure 

consistent drug delivery and acceptable use. Another 

important  concern  is  accidental  ingestion.  Since 
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medicated  candies  may  resemble  ordinary  confec-

tionery, they must be clearly labelled, appropriately 

packaged and stored safely out of children’s reach.

Piperazine citrate is  an anthelmintic agent that has 

historically  been  used  to  treat  intestinal  nematode 

infections. However, its suitability for a new pediatric 

formulation  must  be  assessed  in  accordance  with 

current treatment guidelines, relevant product infor-

mation and established safety requirements. Previous 

use of the drug alone is not sufficient to establish an 

appropriate dose or demonstrate the safety of a newly 

developed dosage form. The literature considered in 

this review includes a brief report proposing the for-

mulation of a Piperazine citrate lollipop. Neverthe-

less,  the  available  information  does  not  provide 

sufficient evidence to confirm its clinical effective-

ness, long-term stability or safety in children.

The present review discusses the potential of Piper-

azine  citrate  medicated  candy  as  a  pediatric  oral 

dosage form, with particular attention to its formula-

tion, evaluation and key development challenges. It 

also highlights the need for further research to estab-

lish the product’s quality, stability, dose consistency 

and safety before it  can be considered suitable for 

pediatric use. This review is based on existing litera-

ture and does not present new experimental findings 

or recommend a therapeutic dose.1, 3, 7

Types of Candy Used in Pharmaceutical Formu-

lation:-

In  pharmaceutical  technology,  different  types  of 

candy can be used as potential carriers for medicated 

formulations.  The  selection  depends  on  the  drug's 

stability, taste, dose, manufacturing method, and in-

tended patient population.

Figure None: Hard Candy

1. Hard Candy

Hard, glassy candy prepared by heating sugar or other 

sweeteners  to  a  high  temperature  and  cooling  the 

mixture. It dissolves slowly in the mouth. Its suitabil-

ity for pediatric drug delivery depends on choking 

risk, drug stability during heating, and the required 

dose.8, 11

Figure None: Soft Candy

2. Soft Candy

A soft, chewy preparation containing sugar or sweet-

eners, with ingredients such as fats, milk solids, or 

syrups depending on the formulation. It may be suit-

able for drugs requiring lower processing tempera-

tures, provided drug stability and dose uniformity are 

established.9

Formulation Methods of Candy

1. Hard Candy Method

The hard candy method involves heating sugar and 

glucose syrup at a high temperature until the required 

concentration  and  consistency  are  obtained.  The 

mixture is then cooled to an appropriate temperature 

before  adding  suitable  flavors,  colors  and  active 

pharmaceutical  ingredients,  particularly  those  that 

may be affected by heat. The prepared mass is poured 

into moulds and allowed to cool until it becomes hard 

and solid. Finally, the candies are removed from the 

moulds and packed in suitable packaging to protect 

them from moisture and environmental factors.

Steps involved:

1. Preparation of sugar syrup.
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2. Heating the syrup to achieve the desired concen-

tration.

3. Cooling the mixture to a suitable temperature.

4. Addition of compatible flavours, colours and ac-

tive ingredients.

5. Pouring the mixture into suitable moulds.

6. Cooling, solidification and packaging of the can-

dies.

Limitation: The high temperature used during prepa-

ration  may  cause  the  degradation  of  heat-sensitive 

drugs, potentially affecting their stability and effec-

tiveness.15, 17

2. Soft Candy Method

The soft candy method involves mixing sweeteners, 

syrups and other suitable ingredients to form a thick, 

soft and workable mass. The mixture is heated until 

the desired consistency is achieved and then cooled 

under  controlled  conditions.  Suitable  flavours  and 

compatible  active  pharmaceutical  ingredients  are 

incorporated at an appropriate stage of the process. 

The prepared mass is subsequently shaped into the 

required form and allowed to stabilize before being 

packed in suitable packaging.

Steps involved:

1. Mixing of sweeteners, syrups and other required 

ingredients.

2. Heating the mixture until the desired consistency 

is obtained.

3. Controlled cooling of the prepared mass.

4.  Addition  of  compatible  active  ingredients  and 

flavours.

5. Shaping and conditioning of the soft candies.

6.  Packaging  to  maintain  product  quality  during 

storage.

Limitation: Changes in moisture content during stor-

age may affect the texture, consistency and stability 

of soft candies.16

Formulation Table:-

Sr. No. Ingredients Uses

Piperazine citrate
It is the active ingredient intended to provide anthelmintic action 

against susceptible intestinal worms.

Sucrose
It adds sweetness to the candy and helps give it the required bulk 

and solid structure.

Liquid glucose
It helps prevent sugar crystals from forming and gives the candy 

a smoother texture.

Citric acid
It adds a slightly sour taste and balances the sweetness of the 

candy.

Flavour
It makes the candy more pleasant to taste and helps reduce the 

unpleasant taste of the drug.

Colour It gives the candy an appealing and consistent appearance.

Purified water
It helps dissolve the ingredients during preparation and is largely 

removed during heating.

Evaluation Tests of Hard Candy:-

1. General Appearance

The  prepared  hard  candy  is  inspected  visually  to 

check  its  colour,  shape,  transparency,  and  surface 

finish.  It  is  also  examined for  cracks,  air  bubbles, 

rough surfaces,  and other  visible defects.  This  test 

helps determine whether the candy has a uniform and 

acceptable appearance.15, 17, 18

2. Weight Variation Test

In this test, individual candies are weighed using an 

analytical  balance,  and their  weights are compared 

with the average weight of all the tested units. This 

helps identify variations in the weight of the prepared 

candies.

The average weight is calculated using the following 

formula:

Average  Weight=
Total  Weight  of  Candies

Number  of  Candies

Weight  Variation  (% )=
Initial  Weight−Average  Weight

Average  Weight  
 ×100  
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This test helps ensure consistency in the weight of 

individual candy units. The acceptable limits should 

be defined according to the product specifications.18, 

19, 20

3. Hardness Test

The hardness of the candy is measured using a suit-

able hardness tester or texture analyzer. The test de-

termines the force required to break or deform the 

candy under specified conditions.

It helps assess whether the candy is strong enough to 

withstand  handling,  transportation,  and  packaging 

without becoming too brittle or difficult to use.15, 17, 18

4. Moisture Content

Moisture  content  is  determined  using  a  suitable 

method, such as loss on drying or Karl Fischer titra-

tion, depending on the formulation and the required 

accuracy.

This test  is important because excess moisture can 

make  the  candy  sticky  and  may affect  its  texture, 

appearance, and stability during storage.

5. Drug Content Estimation

For medicated hard candy, a known quantity of the 

sample is dissolved or extracted using a suitable sol-

vent. The amount of active pharmaceutical ingredient 

present in the sample is then measured using an ap-

propriate  analytical  technique,  such  as  UV-visible 

spectrophotometry or high-performance liquid chro-

matography (HPLC).

This test helps determine whether the candy contains 

the expected amount of the drug.16, 18, 21

6. Content Uniformity

Content uniformity is evaluated by testing individual 

candy units  separately  to  determine the amount  of 

drug present in each unit. A suitable validated ana-

lytical method is used for the analysis.

The test ensures that the drug is distributed uniformly 

throughout the prepared batch and that each candy 

contains the intended dose. However, uniform weight 

alone does not guarantee uniform drug content.18, 19, 20

7. In-Vitro Drug Release Test

In this test, the medicated candy is exposed to a suit-

able release medium under controlled experimental 

conditions.  Factors  such  as  temperature,  agitation, 

medium composition, and sampling time are selected 

according to the properties and intended use of the 

formulation.

The amount of drug released at different time intervals 

is measured using an appropriate analytical method. 

The results help determine the rate and extent of drug 

release from the candy.

The testing method should be selected according to 

the intended dosage form and its behaviour during 

use, as conventional tablet dissolution methods may 

not be suitable for every type of hard candy.16, 18

8. Stability Studies

Stability studies are carried out by storing the pre-

pared candy under specified temperature and humid-

ity  conditions  for  a  defined  period.  Samples  are 

examined at regular intervals for changes in appear-

ance,  moisture  content,  drug  content,  degradation 

products, and other important quality parameters.

These studies help determine whether the formulation 

maintains its quality during storage and provide in-

formation  needed  to  establish  an  appropriate  shelf 

life.16, 22

9. Stickiness and Surface Characteristics

The surface of the candy is examined for stickiness, 

crystallization,  deformation,  and  any  tendency  to 

adhere to the packaging material.

This test helps evaluate the candy's handling proper-

ties and its suitability for packaging. It also provides 

useful information about the physical stability of the 

formulation during storage.15, 17, 18

10. Palatability Assessment

Palatability  testing  is  performed  to  understand  the 

taste and overall acceptability of the medicated candy. 

Depending on the study design, factors such as taste, 

texture,  sweetness,  and ease of acceptance may be 

considered.

Since the formulation is intended for pediatric use, 

any assessment involving children must follow ap-

propriate ethical guidelines, obtain informed consent 

from parents or legal guardians, and include suitable 

safeguards for the participating children.16

Storage of Hard Candy:-
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Hard candy should be stored in a cool, dry place in a 

tightly  closed,  moisture-resistant  container  to  pre-

serve its quality, hardness, and stability throughout its 

shelf life.

1. Temperature: The candy should be stored at a 

controlled room temperature and protected from 

excessive heat, as high temperatures may affect 

its shape and texture.

2. Humidity: High humidity should be avoided be-

cause hard candy can absorb moisture from the 

surroundings, making its surface sticky and af-

fecting its physical properties.23, 24, 25

3. Packaging: Suitable airtight containers or mois-

ture-resistant wrappers should be used to protect 

the candy from moisture and maintain its quality 

during storage.23, 25, 26

4. Protection from Light: The candy should be kept 

away from direct  sunlight  and  excessive  light, 

especially when the active pharmaceutical ingre-

dient is sensitive to light.27, 28

5.  Protection  from Contamination:  The  product 

should be stored in clean,  closed packaging to 

prevent contamination by dust, microorganisms, 

and other unwanted substances.

6. Avoidance of Temperature Fluctuations: Sud-

den changes  in  temperature  should  be  avoided 

because they may cause moisture condensation, 

which can affect the candy's texture, appearance, 

and stability.

Packaging of Hard Candy:-

Packaging is an important part of hard candy prepa-

ration because it helps maintain the product's quality, 

appearance, stability, and safety during storage and 

transportation. In the case of medicated hard candy, 

suitable  packaging is  also  necessary  to  protect  the 

active pharmaceutical ingredient from environmental 

factors and maintain the quality of the dosage form.

Types of Packaging Used for Hard Candy:-

1. Individual Wrappers: Each candy is wrapped sep-

arately  using  moisture-resistant  material.  This 

helps prevent the candies from sticking together 

and  protects  them  from  moisture  and  external 

contamination.

2. Blister Packaging: Hard candies can be packed in 

individual  blister  cavities  made  from  suitable 

plastic  materials  with an appropriate  protective 

backing.  This  type  of  packaging  helps  protect 

each  unit  from  physical  damage  and  environ-

mental exposure.

3. Plastic Containers: Well-closed containers made 

from  food-grade  or  pharmaceutical-compatible 

plastic  can  be  used  to  store  hard  candy.  They 

provide  protection  against  dust,  moisture,  and 

physical damage during handling and storage.

4. Glass Containers: Glass containers with suitable 

closures can be used to store hard candy because 

glass provides a good barrier against moisture and 

generally has low chemical interaction with the 

product.  However,  the  possibility  of  breakage 

must be considered.

5. Laminated Packaging: Laminated films consist of 

multiple layers of packaging materials that pro-

vide  protection  against  moisture,  oxygen,  and 

light, depending on their composition. They are 

useful  when additional  protection  is  needed to 

maintain the quality and stability of the candy.

Ideal Requirements of Hard Candy Packaging:-

An ideal packaging material for hard candy should:

 Protect the candy from moisture and excessive 

humidity.

 Prevent  contamination  from  dust,  microorgan-

isms, and other external substances.

 Maintain the candy's shape, hardness, and surface 

appearance.

 Provide  sufficient  protection  during  handling, 

transportation, and storage.

 Be compatible with the candy ingredients and the 

active pharmaceutical ingredient.

 Help  preserve  the  quality  and  stability  of  the 

product throughout its intended shelf life.25,26,27

CONCLUSION

Piperazine citrate medicated candy is a promising area 

for pharmaceutical research, particularly for explor-

ing alternative  dosage forms for  pediatric  patients. 

However, it is still a proposed formulation concept, 

and sufficient published evidence is not yet available 

to establish a finalized formula or confirm its safety 

and effectiveness in children. Before developing the 

formulation,  the  appropriate  indication,  recom-

mended dose, equivalence of the drug salt, suitability 
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of  excipients,  manufacturing  method,  quality  stan-

dards,  stability,  packaging,  and  regulatory  require-

ments must be carefully evaluated. Further research 

and validation are necessary before the product can be 

considered suitable for pediatric use. The proposed 

candy should not be administered to children unless 

its safety, quality, appropriate dosing, and regulatory 

requirements have been adequately established.
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