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Introduction

The mode of  dispensing equipments plays an important role in 
using medications. Different types of  dispensing equipments are 
used such as glass vials, plastic containers and plastic tubes. Glass 
vials are easy to sterilize with heat. [1] They are transparent and 
contents inside can be seen. Type IV glass containers are used for 
oral purposes. The disadvantages of  glass bottles are expensive to 
manufacture. [2] They are fragile and relatively heavy. During heat 
sterilization, different types of  glass containers have the tendency 
of  shedding some portion of  the silica into the formulation. The 
organic materials with plastic containers whose molecules have 
high molar masses and are formulated of  a vast number of  re-
peating comparatively small units termed to as monomers. The 
monomers will undergo a process known as polymerization, after 
this a plastic or a sequentially joined chain of  polymer is pro-

cessed. Plastic containers are not breakable. The disadvantages 
of  plastic containers are low physical stability during adsorption, 
and absorption lightness and interactions between the container 
and formulations. They have low heat resistant and poor ductil-
ity. [3] The plastic containers are not as fragile and transparent 
as glass, and, therefore, inspection of  the substances is impeded. 
The weight is very light and resistant to leakage. The manufactur-
ing is cheap when compared to glass bottles. [4] They can be eas-
ily moulded or remoulded. They have excellent finishing. Plastic 
containers are chemically bonded and resists to corrosion. They 
are collapsible. They are impermeable to water. The plastic tubes 
can be squeezable or collapsible tube which can be used for pack-
ing viscous liquids such as in-situ gels. Plastic tubes can be highly 
effective and special additive such as soft touch that will allow the 
tube more appealing during use. [5] Plastic tubes are produced 
by extrusion.It is used as very high standard and also to tight tol-
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erances, compatible with automated processes after extrusion. 
Topical dosage forms can begels, creams, aerosols, emulsions, 
pastes, ointments, powders, solutions, and suspensions. The dos-
age forms are generally allowed for local (not systemic) effect and 
applied to the skin or oral mucosal surfaces.Some topical drug 
products are sterile and should be subject to microbial limits. [6, 
7] The bottle or jars which are rigid are usually made of  glass or 
polypropylene with a cap screw. The cap liners and inner seals are 
usually used with solid oral dosage forms. Collapsible tubes are 
constructed usually from metal and metal lined from LDPE or 
from a laminated material. The topical delivery systems are self  
- contained, discrete dosage forms that are designed to deliver 
drug via intact oral cavity,skin or body surface, namely transder-
mal, ocular, and intrauterine. [8] Each of  these systems is gener-
ally marketed in a singleunit soft blister pack or a preformed tray 
with a preformed cover or overwrap.[9, 10] The compatibility and 
protection for topical delivery systems are labeled in the same pat-
tern as for topical drug products is concerned. Quality and per-
formance control should be named for the rate controlling mem-
brane.[11] The appropriate limit of  microbes should be produced 
and justified for all delivery system. The containers should allow 
protection adequately against contamination and detoriation of  
the intermediate that would cause during transportation andstor-
age recommendation. The containers should be kept clean and 
sanitized to assess that they are suitable for their intended use.[12]
These containers reactive ability should be controlled, addictive 
and absorptive so that the quality of  the intermediate forms with 
the specifications. When the containers are reused, they should be 
cleaned effectively with documented protocols and all previous 
labels should be removed.[13] The plant Ocimum sanctum, better 
known as Tulsi or Holy Basil and belongs to the family Lamiaceae. 
It can also dry tissue secretions and penetrates into deep tissues 
and has anthelmintic properties. There are also a number of  me-
dicinal properties of  tulsi including antioxidant, anti-inflamma-
tory, chemo-preventive, anti-carcinogenic, immunomodulatory, 
etc. have been studied and described in previous studies.[14] In 
Aloe Vera the aloe term originated from the Arabian word ‘‘al-
loeh’’ which means shiny and bitter, vera from the latin language 
which means true or genuine commonly known as a first aid plant 
because of  its rejuvenating, healing or soothing properties. Aloe 
Vera contains minerlas, vitamins, amino acids, salicylic acids and 
enzymes. Aloe vera helps in wound healing, and also contains 
anti-inflammatory, immune-modulatory, and antioxidant proper-
ties. Turmeric also called curcumin is derived from the family of  
curcuma longa.[15] Curcumin is considered to be safe, nontoxic 
and effective alternative drugs because of  its effects on various 
systems and its therapeutic properties. The curcumin are curcumi-
noids, which have anti-inflammatory, antioxidant, anti-microbial, 

neuroprotective, cardio protective and antitumor actions.[16] Oral 
potentially malignant disorders have been increased statistically 
high and also have been risk of  progressing to carcinoma, but 
the risk differs according to a range of  patients or lesions that 
are related to various factors. Oral potentially malignant disorders 
leads to the risk of  malignancy being present in a lesion or condi-
tion either at the time of  initial diagnosis or in future. The aim of  
the study is to assess different dispensing equipments for topical 
gel formulations for management of  oral potentially malignant 
disorders.[17, 18]

Materials And Methods

Different types of  dispensers such as Glass bottle, Plastic con-
tainer and plastic tube is used. In each dispenser the prepared 
in-situ gel containing tulsi, turmeric and aloe vera is inserted. Af-
ter 21 days of  shelf  life, the three dispensers are monitored. The 
Antioxidant activity is checked separately for each dispenser and 
evaluated. In antioxidant activity, DPPH assay was used to test the 
antioxidant activity of  Tulsi, turmeric and aloe vera in-situ gel. Di-
verse concentrations (2-10 μg/ml) of  tulsi, turmeric and aloe vera 
in-situ gel was mixed with 1 ml of  0.1 mM DPPH in methanol 
and 450 µl of  50 mMTrisHCl buffer (pH 7.4) and incubated for 
30 minutes and evaluated with photometer. Later, the reduction 
in the quantity of  DPPH free radicals was assessed dependent 
on the absorbance at 517 nm. BHT was employed as control. 
The percentage of  inhibition was determined from the following 
equation,

% inhibition= Absorbance of  control - Absorbance of  test sam-
ple × 100/Absorbance of  control

Results

On assessing antioxidant activity on three different types of  dis-
penser such as Glass vial, Plastic container and Plastic tube, the 
most efficient and lowest absorbent dispenser was plastic tube. In 
10 μl, the plastic tube showed 0.07 absorbance. In 20 μl, showed 
0.11 Absorbance. In 30 μl, showed 0.1 Absorbance. In 40 μl, 0.1 
Absorbance and in 50 μl, showed 0.11[Figure 1, 2] Absorbance. 
These absorbance rates at different concentrations (μl) of  plastic 
tube showed comparatively better absorbance than glass bottle 
and plastic container. The spectrophotometer showed readings 
with antioxidant activity assay of  in-situ gel in glass bottle, plastic 
container and plastic tube. The spectrophotometry readings of  
antioxidant assay shows that 20 µL of  plastic tube have more ab-
sorption percentage of  about 0.1%.

Figure 1. Types of  dispensing equipments with in-situ gel.
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Discussion

Oral potentially malignant disorders (OPMDs) include a variety 
of  lesions and conditions characterized by an increased risk for 
malignant transformation to oral squamous cell carcinoma. Leu-
koplakia and erythroplakia are the most common OPMDs, while 
special emphasis has been placed on the premalignant nature of  
oral lichen planus. [19] The selection of  dispensing equipment is 
drug specific and one type of  drug cannot be suitable for dispens-
ing all equipment. The choice of  dispensing equipment depends 
upon the number of  factors including product stability during 
processing and storage conditions, type of  dosage form, route 
of  administration, chemical nature of  the drug. [20] However, 
glass and plastic containers/tubes are used for the dispensing 
equipment of  topical aerosols on oral liquid formulations. Glass 
containers are among the primary dispensing equipment that has 
found use in the pharmaceutical drug dispensing. A large number 
of  pharmaceutical formulations have been packaged using glass 
containers and dispensed. Glass is an inorganic material mostly 
silicates or mixture of  materials which when heated up and then 
cooled, solidifies without crystallization.[21] Glass containers are 
classified into Type I glass, Type II glass, Type III glass and Type 
IV glass based on their degree of  chemical/hydrolytic resistance 
to water attack. The glass containers have factors of  limited alka-
linity and hydrolytic resistance. Glass containers have thermal ex-
pansion properties (freeze-drying).[22] The sensitivity of  the glass 
container consist barium or calcium ions. Plastic containers con-
sist of  organic materials whose molecules have high molar masses 
and are composed of  a large number of  repeating relatively small 
units referred to as monomers. When these monomers undergo a 
process known as polymerization, a plastic or a sequentially joined 
long chain of  polymer is formed.[23] This process of  polymeriza-
tion may involve various chemicals which assist the process, such 

as accelerators, initiators, solvents and catalysts, and as a result, 
are present in small degree in the plastic formed. These, if  found 
in the plastic after polymerization are generally referred to as pro-
cess residues. Plastics may also incorporate processing aids e.g., 
styrene, acrylics, calcium carbonates, lubricants, silicone oil etc., 
which are usually added to assist a process and additives (e.g., plas-
ticizers, coloring matter, fillers/extenders, light stabilizers, rein-
forcement etc.,) which modify the plastic chemically or physically 
in some way. Most plastics derive their names from the type of  
polymers used during manufacture.[24, 25] Virtually any desired 
property or characteristics can be achieved during plastic forma-
tion by proper manipulation of  the properties of  the polymers 
and additives used. Plastic packaging system can broadly be divid-
ed into two categories: thermoplastics (thermo softening plastics) 
and thermosets (thermosetting plastics). Thermoplastics are heat 
softening materials which are usually rigid at operating tempera-
tures but can be remelted and remoulded when exposed to high 
temperature and pressure.[26] Thermosets get distinctly infusible 
or insoluble when exposed to high temperature/ heat, and thus 
cannot be remelted and remoulded after their initial heat form-
ing Gels are semisolid preparations that contain small inorganic 
particles or large organic molecules interpenetrated by a liquid. 
Gels made of  inorganic materials are usually two - phase systems 
where small discrete particles are dispersed throughout the dis-
persion medium. When the particle size of  the dispersed phase 
is larger, they are referred to as magmas. Gels made of  organic 
molecules are single - phase systems, where no apparent physical 
boundary is seen between the dispersed phase and the dispersion 
medium. In most cases, the dispersion medium is aqueous.[27]
Hydro alcoholic or oleaginous dispersion media are also used in 
some cases. Unlike dispersed systems like suspensions and emul-
sions, movement of  the dispersed phase is restricted in gels be-
cause of  the solvated organic macromolecules or interconnecting 
three - dimensional networks of  particles. Gels are attractive de-
livery systems as they are simple to manufacture and suitable for 

Figure 2. Anti-oxidant activity on in-situ gel on glass bottle, plastic container and plastic tube.

Figure 3. Anti-oxidant activity testing using in-situ gel containing tulsi, aloe vera and turmeric on glass bottle, plastic con-
tainer and plastic tube in 10 µL, 20 µL, 30 µL, 40 µL and 50 µL in test tube containing 1ml of  DPPH.
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administering drugs through skin, oral, buccal, ophthalmic, nasal, 
otic, and vaginal routes.[28] They also provide intimate contact 
between the drug and the site of  action or absorption.In situ gels 
are the hydrogel systems that are applied as liquids (solutions or 
suspensions) at room temperature but undergo sol-to-gel trans-
formation, also called gelation, due to change in specific physico-
chemical parameters like pH, temperature and ionic strength in 
the environment. Primary packaging and dispensing systems that 
are able to handle non-preserved drug products need to prevent 
bacterial ingress into the drug product. These dispensing systems 
build a physical barrier to microbes at the interface to the outside. 
Sealing needs to be sufficiently strong to break product micro-
films. Modern systems make use of  elastomer elements or spring-
loaded tips sealing the dispensing orifice. They can effectively 
protect non-preserved formulations or allow for lower concentra-
tions.[29, 30-37]

Conclusion

Based on the assessment of  antioxidant activity of  three different 
dispensers, the plastic tube showed very good antioxidant activity. 
Henceforth, the ideology is that better dispenser, the mode of  
dispensing in-situ gel works better. In future, the plastic tube can 
be used as a first mode of  dispenser in prescribing in-situ gels 
on oral potentially malignant disorder patients and also for other 
research studies including topical applications due to its good an-
tioxidant activity. Depending on the needs, the content will be 
protected from environmental influences, such as oxygen, light, 
or drying and clogging. New systems are able to block microbial 
contamination and will help reduce or even avoid the need for 
potentially harmful preservatives. Ideally, innovative dispensing 
systems support long-term treatment schedules through attrac-
tiveness, convenience, intuitive design, and match with the daily 
activity of  the patients.
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