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ABSTRACT 
Background: Gabapentin is an anticonvulsant drug prescribed to treat partial seizures and neuropathic pain. 

Nisomes as a type of lipid based drug carriers can improve the pharmacokinetic properties of therapeutic 

agents. In this study, a niosomal formulation was developed for gabapentin, and then, the cytotoxicity effect of 

the best niosomal formulation was evaluated on normal cells and colon cancer cell lines.  

Conclusion: The best developed niosomal formulation of gabapentin exhibited good stablity on storage and 

had a slow and prolonged release of Gabapentin. This niosomal formulation of gabapentin showed cytotoxic 

effects on colon cancer cells, without significant toxic effect on normal fibroblast cells. 
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INTRODUCTION 

Gabapentin, sold under the brand name 
Neurontin among others, is an anticonvulsant 
medication primarily used to treat partial seizures 
and neuropathic pain. It is a first-line medication 
for the treatment of neuropathic pain caused by 
diabetic neuropathy, postherpetic neuralgia, and 
central pain. It is moderately effective: about 30–
40% of those given gabapentin for diabetic 

neuropathy or postherpetic neuralgia have a 
meaningful benefit.  
Sleepiness and dizziness are the most common 
side effects. Serious side effects include an 
increased risk of suicide, respiratory depression, 
and allergic reactions.[3] Lower doses are 
recommended in those with kidney disease. 
Gabapentin acts by decreasing activity of a subset 
of calcium channels. 

 
METHODOLOGY 

Pre-formulation considers are regularly the 
quantitative assessment of a drug's chemical 
soundness and solidness within the nearness of 
extra excipients for a definition in arrange to 
create an shrewdly definition. preformulation 
thinks about a): Inquire about and advancement 
researchers utilize preformulation to characterise 
novel restorative fixings in arrange to produce 
steady, secure and effective dosage forms. This 
can be the primary step within the process of 
preformulation. Early within the revelation handle 
it is perfect to have physical and chemical 
information accessible to assist choose novel 
chemical substances that enter improvement. 
Amid this audit plausible intuitive with distinctive 
inactive compounds arranged for utilization in last 
dose shape are too taken into consideration. The 
taking after could be a test of what you'll 
anticipate It was essential to conduct pre-
formulation ponders: Dissolvability thinks about; 
medicate softening point judgments; powder 
characterisation; molecule estimate estimations; 
physical compatibility tests; infrared 

thermography recognizable proof of drug-
excipient compatibility thinks about; infrared 
thermography (FT-IR) Fragrant characteristics: 
Separated, well-lit tests of immaculate gabapentin 
powder were utilized to look at the impacts on 
colour discernment. Gabapentin was managed 
sparingly to evaluate taste and scent utilizing the 
tongue and nose, separately. 
Drying-related misfortune: Dries in an stove for 
three hours at 100 degrees Celsius to 105 
degrees Celsius. Weigh the fabric to be tried to 
the closest gram. The molecule measure ought to 
be decreased to generally 2 mm in the event that 
the test has enormous gems. A 30-minute drying 
period within the correct same circumstances as 
those utilized for the estimation is required for a 
glass plug, shallow weighing bottle. 
Make beyond any doubt your holder and 
substance are absolutely weighed after putting 
your test in. Disseminate the test similarly to a 
profundity of roughly 5 mm utilizing direct side-
to-side shaking. A drying chamber ought to be 
utilized for this reason. Dry the test from 
consistent weight80 at the specified temperature. 
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Some time recently weighing, let the desiccators 
to reach to room temperature some time recently 
opening the chamber. There ought to be no more 
than a 0.5mg alter in weight between each 
ensuing estimation. 
 

Solubility analysis 

Sedate disintegration and bioavailability are both 
impacted by dissolvability. Include the essential 
sum of medication to the suitable volume of 
dissolvable and blend well. It was decided by 
capillary strategy, using a small sum of 
gabapentin collected and put in an gear, where it 
was coordinated with benchmarks. Point of rest: 
The point of rest may be utilized to evaluate the 
frictional strengths in free powder or grains. 
Fabric thickness, surface region, and coefficient of 
grinding all have a part within the most 
noteworthy point which will be accomplished 
between a powder or granules and the horizontal 
plane. The point of rest was gotten employing a 
pipe approach. Since of this, the funnel's tallness 

has been brought down so that its tip is scarcely 
over a stack of blends. The exact weight of the 
blend is permitted to stream unreservedly through 
the pipe. The powder cone was measured for 
stature and distance across, and the taking after 
condition was utilized to compute the point of 
rest. 
 

Measurement of Powder Compressibility 

When it comes to deciding how effectively a 
powder may be smashed, the compressibility 
record and Hausner proportion are valuable 
apparatuses. To put it another way: They appear 
how vital inter-particle intuitive are. There are less 
intuitive and tapped densities will be closer in 
esteem in a free-flowing control. Since of the 
bigger inter-particle intuitive that happen in less 
well-flowing materials, there will be a greater 
dissimilarity in bulk and tapped densities. The 
Hausner Proportion and the compressibility File 
are two markers of these aberrations. 

 
Table 1: Formulation of gabapentin 

 

 

Preformulation Study  

Inquire about on the compatibility of a medication 
with a polymer Infrared spectroscopy Excipient, 
sedate, and excipient/drug combo FTIR spectra 
were gotten within the 400-4000 wave number 
extend (cm-1 ). There are no crests that meddled  
 

 
with the essential crests of the sedate. The IR 
spectra and particular band wave numbers for 
medication and polymer may be found within the 
going with range. The taking after are a few 
sneak looks of the IR Range. 
 

 
Ingredients 

F1 

 
(mg) 

F2 

 
(mg) 

F3 

 
(mg) 

F4 

 
(mg) 

F5 

 
(mg) 

F6 

 
(mg) 

F7 

 
(mg) 

F8 

 
(mg) 

F9 

 
(mg) 

Gabapentin 600 600 600 600 600 600 600 600 600 

PEO 150 175 200 _ _ _ _ _ _ 

HPMC 

K100M 
_ _ _ 150 175 200 _ _ _ 

Sodium 

CMC 
_ _ _ _ _ _ 150 175 200 

MCC 75 60 45 75 60 45 75 60 45 

Lactose 30 20 10 30 20 10 30 20 10 

PVP 50 50 50 50 50 50 50 50 50 

Aerosil 10 10 10 10 10 10 10 10 10 

Mg.stearate 10 10 10 10 10 10 10 10 10 

NaHCo3 25 25 25 25 25 25 25 25 25 
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RESULTS AND DISCUSSION 
a) Melting point of drug  

The capillary strategy was utilized to appraise 
gabapentin's dissolving point, which was found to 
be 162-166oC. In comparison to USP criteria, the 
medicine had a softening point that illustrated its 
virtue. 

b) Solubility analysis  

It was found that gabapentin is water dissolvable 
and a small bit dissolvable in methanol and 
dimethyl formamide. It's too dissolvable in 
weakened antacids and corrosive. 

 

Table 2: Standard curve of Gabapentin 

 

 
Figure 1 

 

 

 
 
 

S.NO Concentration (µg/ml) Average peak area 

01 20 1789722 

02 30 2660326 

03 40 3579445 

04 50 4475206 

05 60 5343689 

 



B.Ravindra Babu et al/ Formulation And Evaluation Of Gabapentin Nano Gastroenteric Drug Delivery 
System 

 

136| International Journal of of Pharmacy Research & Technology | Jan - May 2023 | Vol 13 | Issue 2 

 
 

Table 3: Floating time of gabapentin tablets 

 
 

 

Figure 2 

 

Figure 3 

Formulation 

Code 

Lag time 

(seconds) 

Total floating 

Time (hours) 

F1 69 >12 

F2 56 >12 

F3 60 >12 

F4 70 >12 

F5 59 >12 

F6 50 >12 

F7 65 >12 

F8 74 >12 

F9 68 >12 
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Figure 4 
 

Table 4: Kinetic Studies Of Gabapentin Floating Tablets 

 

 

Stability Studies 

For three months, solidness tests were performed 
on the made strides supported discharge detailing 
at a temperature of 40°C  

2°C and a relative stickiness of 75 percent 5 
percent. The taking after viewpoints of the item 
were inspected: 

Time 

(hours) 

Log 

Time 

√Time cumulative 

% drug 

release 

Log 

cumulative 

% drug 

release 

cumulative 

% drug 

remained 

Log 

cumulative 

% drug 

remained 

0 0 0 0 0 100 2.000 

1 0 1.000 21.32 1.328 78.68 1.895 

2 0.301 1.414 32.17 1.507 67.83 1.831 

4 0.602 2.000 59.09 1.771 40.91 1.611 

6 0.778 2.449 66.70 1.824 33.30 1.522 

8 0.903 2.828 85.68 1.932 14.32 1.155 

10 1.000 3.162 94.58 1.975 5.42 0.733 

12 1.079 3.464 99.96 1.999 0.150 -0.823 
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Table 5: Dissolution data of percent cumulative drug release for formulation F6 

 

 

Table 6: Dissolution data of percent cumulative drug release for formulation F6 

 

 

 

Figure 5 
 

 
SUMMARY AND CONCLUSION 

Polymers such as HPMC K100M, Sodium CMC, 
and PEO were utilized in this work to create a 

coasting supported discharge definition 
containing 600 mg of gabapenin for once-daily 
treatment. The bioavailability and restorative 
viability of drugs are upgraded by Gastroretentive 

TEST 30 days 60 days 90 days 

Weight 

variation 

949±0.55 949±0.84 948±0.69 

Hardness 6.8 6.8 6.7 

Friability 0.64 0.64 0.63 

Drug content 99.68±0.05 99.24±0.06 99.24±0.01 

 

Time (hrs) 0 days 30 days 60 days 90 days 

0 0 0 0 0 

1 21.32 21.29 21.21 21.18 

2 32.17 32.15 32.10 32.02 

4 59.09 59.00 58.92 58.85 

6 66.70 66.64 66.58 66.50 

8 85.68 85.62 85.59 85.53 

10 94.58 94.55 94.50 94.48 

12 99.85 99.80 99.72 99.67 
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Medicate Conveyance Framework. Within the 
preformulation organize, an FTIR investigation 
was performed on gabapentin, as well as 
excipients and the pharmaceutical itself 
(Gabapentin). No interaction has been seen. 
They were made employing a method known as 
coordinate compression (DCP). In add up to, the 
formulations' points of rest changed from 25.61 
0.03 to 28.05 0.02. Compressibility list is 
calculated by comparing the densities of bulk and 
tapped tests. They changed from 0.2710.01 to 
0.3390.06 and 0.3170.06 to 0.3660.02 for the 
bulk and tapped densities, separately. This 
changed from 12.290.05 to 16.350.03 for the 
carr's list, and from 1.03 0.05 to 1.25 0.03 for 
the hausner's proportion, for all details combined. 
There were no issues with flowability in any of the 
definitions. We measured the drifting supported 
discharge tablets' thickness, weight variance, 
hardness, friability, and homogeneity of sedate 
substance some time recently fabricating them. 
All definitions were decided to have a add up to 
coasting time of more than 12 hours. When 
compared to the details comprising PEO and 
Sodium CMC, HPMC K 100M had the most 
noteworthy swelling. The dissolving test was 
utilized to assess the in vitro medicate discharge 
of the created tablets. 0.1N Hcl was utilized in 
USP II appatarus at 370.5oC for dissolving tests. 
There's a solid relationship between the polymer 
substance and the discharge of drugs from the 
tablets, agreeing to dissolving tests. In 
comparison to the other definitions, Definition F6 
given more prominent maintained sedate 
discharge and coasting qualities. 50Sec 
afterward, the detailing had risen to the surface. 
Utilizing the F6 detailing, a motor investigation 
found that the discharge of the medicine taken 
after zero-order energy For the F6 detailing, 
steadiness examinations were conducted at 40oC 
2oC / 75% RH 5% for 3 months. Within the 
conclusion, the comes about appeared that there 
was no measurably noteworthy contrast. It may 
be induced from the comes about of this 
investigation that F6 is the most excellent 
definition, with a buoyancy time of 50 seconds 
and a medicine discharge rate of 99.85 percent. 
It's still conceivable to conduct more in-vivo tests 
to prove the discoveries. 
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