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ABSTRACT

Patients who have trouble swallowing can benefit from an oral dissolving medicine delivery system. Since ancient times,
Zingiber officinale has been used medicinally to treat a variety of conditions, including motion sickness, nausea brought on
by chemotherapy for cancer, moderate stomach distress, coughing, persistent bronchial issues, low-grade infections of all
types, and anorexia. In this research paper, Zingiber officinale acts for antimicrobial activity such as reducing respiratory
infection, coughing, sore throat, cold, and bronchial conditions. In order to avoid first-pass metabolism, this study explores
the feasibility of creating Zingiber officinale disintegrating tablets that dissolve quickly. The Direct Compression method
was used to make the disintegrating tablets. Pre- and post- compressional parameters were assessed for the prepared tablets,
such as flow characteristics, hardness, friability, disintegration and dissolution experiments, and accelerated stability studies.
To create tablets, the various ingredients—including Lactose Monohydrate, MCC PH-102, Croscarmellose Sodium, Sodium
Starch Glycolate, Sodium Saccharin, Magnesium Stearate, Glyceryl Behanate, and Propyl Paraben — were investigated
alone and in combination. The formulation with croscarmellose sodium as the super disintegrant (F6) has the shortest wetting
and disintegration times of all the formulations. It was discovered that the optimized formulations (F6) had a faster rate of
dissolving than the other formulations. F6 was determined to be the most promising DT formulation out of all of them.

Keywords: Direct compression method, disintegrating tablets (DTs), oral dissolving drug delivery devices, and Zingiber
officinale, Antimicrobial Activity.

1. INTRODUCTION
Disintegrating Tablets

The need to give patients more traditional ways to take their medications gave rise to the idea of the Fast Dissolving Drug
Delivery System [1-2]. Many individuals have trouble swallowing firm gelatin capsules and tablets. Because of this, people
don't follow their prescriptions, which leads to a high rate of non-compliance and unsuccessful treatment [3-5]. It can be
challenging to swallow regular tablets in some situations, such as motion sickness, unexpected allergic reactions, coughing,
and a lack of water. Patients who are young or elderly in particular find it tough. The Fast Dissolving Tablet can be used to
solve such issues. This pill dissolves instantly when put in water, releasing the medication, which then dissolves or spreads
in the water. An DT is defined as: “A solid dosage form containing medicinal substances, which disintegrate rapidly, usually
within a matter of seconds, [6-10]” by the Center for Drug Evaluation and Research.

Mechanism of DT drugs ['-14,
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Fig.1: Disintegration Process Of Dispersible Tablets
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Materials Used

Zingiber officinale powder was purchased from the local market of Yeola, MCC (PH-102), Lactose Monohydrate, Sodium
starch Glycolate, Magnesium stearate, Croscarmellose Sodium, Sodium Saccharin, Menthol, Propyl Paraben were purchased
from SND College of Pharmacy, Yeola.

Preformulation Studies:

It is needed to ensure the development of stable, effective, and safe dosage forms!!>!¢]
Physical examination of drug substance:

For physical evaluation Moisture content, Total ash content, Acid-insoluble ash, and water-soluble ash were detected by the
following methods-

Moisture Content- A weighed quantity of dried rhizome was placed in a hot air oven set to 100°C for an hour. Moisture
content was computed using the difference between the initial and end weights!!”!

Total Ash Content- The total ash content is the weighted quantity of dry rhizome burned in a muffle furnace for 30 minutes
at 550°C. The total amount of ash was calculated from the difference between the initial and final weignis[17,18]

Acid Insoluble Ash- 25 milliliters of diluted HCI were used to dissolve the weighed quantity of total ash, which was then
heated for five minutes in a water bath. It was filtered and repeatedly cleaned with water to get rid of extra acid. After three
hours of drying at 100°C, the obtained ash was weighed. Using the total ash content as a reference, the proportion of acid-
insoluble ash was determined!!”!

Water Soluble Ash- After weighing the whole amount of ash, it was boiled for five minutes in 25 milliliters of water before
being filtered through ashless filter paper. cleaned with hot water and heated to 300°C for 15 minutes in a muffle furnace.
The proportion concerning total ash was derived by deducting the insoluble content from total asn[19,20]

Phytochemical screening of the active ingredients:
The qualitative and quantitative phytochemicals present in Ginger rhizomes were analyzed as follows.
Determination of qualitative phytochemical analysis :

The phytochemical analysis of active ingredients was carried out in the Laboratory of SND Babhulgaon, Yeola. Method was
used for the identification tests of the phytochemicals.

Alkaloids: A few drops of Wagners reagent were added to few ml of plant extract along the sides of test tube. A reddish-
brown precipitate confirms the present of Alkaloids.

Flavonoids: 0.5 g ginger was mixed with water in a test tube and shaken. Few drops of sodium hydroxide was added,
formation of intense yellow colour which becomes colourless on further addition of dilute Hydrochloric acid indicate the
presence of flavonoids.

Tannins: 0.5 g of ginger powder was mixed with 20ml of water in a test tube and heated. The mixture was filtered and 0.1%
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of ferric chloride was added. Appearance of brownish green colouration indicates the presence of tannins.

Saponins: 0.5 g of ginger was mixed with water in a test tube and heat. Few drops of olive oil wereadded and shaken.
Formation of soluble emulsion indicated the presence of Saponins.

Glycosides: Total of 100 mg of the extract was dissolved in 1ml of glacial acetic acid containing one drop of ferric chloride
solution, it was then under layered with 1ml of concentrated sulphuric acid, a brown ring obtained at the interface indicate
the presence of de-oxysugar characteristic of cardenolides.

Steroids: Analytical method was used to determined 0.5 g of additives and was dissolved in 2ml ofChloroform and few
drops of Sulphuric acid was added to form a lower layer. A reddish-brown colour at the interface indicates the presence of
steroid. Anthraquinones: 0.5g of the extract was collected in a dry test tube and Smls of chloroform was added and shaken
for Sminutes it was then filtered and the filtrate was shaken with an equal volumeof 100% ammonia solution. A pink violet
or red colour in ammonia lower layer indicates the presence of free Anthraquinones.

Phenols: The extract (50 mg) was dissolved in 5 ml of distilled water and 2 ml of 1% solution of Gelatin containing 10%
NaCl was added to it. The presence of phenol compounds is indicated by a white precipitate.

Oxalates: One milliliter of strong sulfuric acid was added to five milliliters of the extract, which was then left to stand for
an hour before two drops of potassium permanganate were added. The development of a consistent red color indicates the
presence of oxalate 211,

Solubility analysis:

Adding tiny amounts of solute to a predetermined volume of solvents, such as water, ethanol, chloroform, and acetone, and
then monitoring for undissolved particles is known as solubility analysis??

pH of Solution:

Weigh 1 g of dried ginger powder. Add it to 10 mL of distilled water in a beaker (1:10 ratio). Stir the mixture thoroughly for
5 minutes. If solids interfere, filter the mixture to obtain a clear extract. Insert the calibrated pH meter electrode into the
solution. Wait for the reading to stabilize and record the pH.

Melting point:
The conventional melting point determination method was used to estimate the melting point of the extracted material.
Method:

The dispersible tablets of Zingiber officinale were prepared by direct compression method using two different super
disintegrants and formulae are given in Table 1. Dispersible tablets were prepared with a total weight of 150 mg of varying
super disintegrants compositions and fixed quantity of Zingiber officinale powder of 10 mg. The specified quantity of API
and super disintegrants were weighed accurately, mixed and passed through sieve #40. All the materials were transferred to
mortar in geometrical order and blended upto 10 minutes, except magnesium stearate and Glyceryl Behanate. Before the
compression the magnesium stearate was added and mixed gently for 2-3 min. The tablets were punched with B tooling. The
compression force was adjusted to give tablet hardness in the pharmacopeial range of Dispersible tablets (2 — 4 kg/cm3)

Table 1: Zingiber Officinale Extract oral disintegrating tablet formulation utilizing synthetic disintegrants
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Ingredients(mg per tablet) F1 F2 F3 F4 F5 F6
Zingiber Officinale Extract 10 10 10 10 10 10
Lactose Monohydrate 80 80 80 80 80 80
IMCC PH-102 45 40 35 45 40 35
Croscarmellose Sodium 5 10 15 - - -
Sodium Starch Glycolate -—- e 5 10 15
Sodium Saccharin 1.8 1.8 (1.8 1.8 1.8 1.8
Menthol 1.5 15 L5 |15 1.5 |15
IMagnesium Stearate 1.8 1.8 1.8 1.8 1.8 1.8
Glyceryl Behanate 1.8 1.8 |1.8 |L.8 1.8 |18
IPropyl Paraben 3.1 3.1 3.1 (3.1 3.1 3.1
Total Weight 150 150 (150 |150 |150 |150

Evaluation of formulated Zingiber officinale dispersible tablets:

The following tests were performed on the prepared tablets to confirm their qualities:

Pre-compression Parameters:'*! Flow properties:

Flow properties were evaluated in terms of angle of repose, bulk density, tapped density, Carr'sindex, and Hausner's ratio.
Angle of Repose:

Tan6=h/r

Consequently, 0 = tan-1 (h/r).

Bulk Density

M/V0 =Pb

Tapped Density

ptap=M/VT

Carr’s index

Compressibility percentage Carr's index = (Vb — Vt) * 100/Vb

Hausner’s ratio

Tapped density (pt) / Bulk density(pb) = Hausner’s Ratio

Post Compression Parameters:

Weight variation®*!

This test guarantees that the correct dosage of medication is included in every tablet. Twenty pills were weighed
separately using an analytical weighing scale. Next, the weight fluctuation percentage and average weight were calculated.
{(Individual Weight - Average Weight)/Average Weight} X 100 = % Weight Variation

Hardness

It is a method for determining a tablet's breaking point and structural integrity. It is used to determine the strength of the
granules. The tablet's hardness is measured using the Monsanto hardness tester. Compared to conventional tablets, dispersible
tablets are softer(?”)

Wetting time - The wetting time of the tablets can be measured using a simple procedure. Five circular tissue papers of 10
cm diameter are laid in a petri dish with a 10-cm diameter. Ten milli-liters of water-soluble dye (eosin) solution is added to
petri- dish. A tablet is carefully laid along the airfoil of the tissue paper. The time needed for water to reach the upper surface
of the tablet is noted as the wetting time ¢,

Water absorption ratio - For measuring the water absorption ratio the weight of the tablet of sample is noted before
continuing in the petri dish containing water and then the wetted tablet is removed from the petri dish and reweighed. The
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water absorption ratio, or can be defined by the following equation 71,

R =100 (Wa—Wb)/ Wb

Where, Wa = Weight of tablet after absorption Wb = Weight of tablet before absorption
Assay determination

After the pills were broken up, 50 milliliters of water were used to dissolve 10 milligrams of the powder. Following 20
minutes of sonication, the samples were analyzed using spectrophotometry, and a calibration curve was utilized to determine
the drug level.

Friability Test:

The Roche friabilator (Electrolab, Mumbai) was used to do this. A weighted sample of the powder and 25 steel balls, each
with a diameter of 2 mm, were placed within the friabilator. The percentage mass loss between the sample's initial and final
weights was used to determine the friability following 100 spins at 25 rpm for four minutes.

Friability as a percentage =

{(WI1 - W2)/W1} X 100

Where, W1 = The Weightofthe tablets before the test
W2 = The Weight of tablets after the test?®!

Tablets Disintegration test

Distilled water was utilized as the dissolution medium, and the device was maintained at 37°C + 2°C with an average of 28
to 32 cycles per minute. Each plastic disc contained 100 mg of the material, and the disintegration time was noted. For every
formulation, the test was run three times in a row*"1

In vitro dispersion time test

To determine dispersion time, a 10 ml measuring cylinder is taken, to which 6 ml of distilled water is added, and then a
sample tablet is dropped in it. The time needed for complete dispersion was determined ),

Tablets Dissolution test

100 mg of tablets were dissolved in 900 mL of distilled water at 37°C and 50 rpm using a USP Type 2 paddle device. To
calculate the proportion of drug release, samples were taken out at predetermined intervals and their absorbance at 280 nm
was evaluated3"

Accelerated stability studies:

The disintegrating tablets are carried in suitable packaging and stored under the following conditions for a period as
prescribed by the ICH guidelines for accelerated studies. (1) 40 = 10 C (2) 50+ 10 C (3) 37 + 10 C and Relative Humidity =
75% + 5. The tablets are removed after a period of 15 days and analyzed for physical characterization (Visual defects,
Hardness, Friability, Disintegration, Dissolution, etc.) and drug content. The information obtained is fitted into the first-order
equation to define the kinetics of degradation. Accelerated stability data are plotted according to the Arrhenius equation to
determine the shelf life at 25 0 C [32,33].

2. RESULTS &DISCUSSION
Results:

Physical Appearance:

Table 2: Results of the Physical Appearance Tests of Zingiber officinale Powder

Sr. Tests Observation
INo.

1 Color Earthy Brown
2 Taste Pungent

3 Odor IAromatic

4 Moisture 5.15+0.15%
S Total Ash Contents 3.69+0.08%
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6 IAcid Insoluble Ash 0.40+0.11%
7 'Water Soluble Ash 2.31%

Phytochemical screening of ginger Qualitative phytochemicals:

Table 3 presents the qualitative screening of ginger (Zingiber officinale). While there were no excess bioactive compounds
in the water extract, there were alkaloids and flavonoids in the ginger ethanol extract. Ginger water extract had moderate
levels of flavonoids, saponins, and alkaloids, while ginger ethanol extract had moderate levels of phenol and phytate. Ginger
water extract included trace amounts of phenol and tannin, while ginger ethanol extract contained trace amounts of steroids,
anthraquinones, tannin, and saponin. While glycosides, steroids, anthraquinone, phytate, and oxalate were uncommon in
ginger water extract, they were uncommon in ginger ethanol extract.

Table 3: Qualitative phytochemical screening of the studied herbs

Phytochemicals Ginger ethanol Ginger water
\Alkaloid -+ ++
[Flavonoid -+ ++
Tannins + +
Saponins + -+
Glycosides - -
Steroid + -
IAnthraquinone + -
IPhenolics -+ +
[Phytate ++ -
Oxalate ++ -

Solubility analysis:
Table 4: Results of the Solubility Analysis Of Zingiber officinale Powder

Sr. No.  [Solvents Solubility Behaviours

1 Distilled Water Soluble

2 |Acetone Insoluble

3 Toluene Insoluble

4 Chloroform Soluble

5 [Ethanol Soluble

6 Methanol Soluble

7 DMSO Soluble

8 Benzene Soluble

9 Ether Sparingly Soluble
pH of Solution:

The pH value of Zingiber officinale Powder (1% solution) was recorded as 4.96+0.07.

Determination of Melting Point:
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It was discovered that the ginger extract had a melting point of 32 °C.

Calibration curve for the Ginger Extract

Table 5: Estimation of Zingiber Officinale Extract at 205 nm.

Concentration (pg\mL) |IAbsorbance
2 0.133
4 0.256
6 0.345
3 0.464
10 0.565
12 0.681
16 0.828
20 1.083

Fig 2: Zingiber Officinale Extract calibration curve at 205 nm in pH 6.8 phosphate buffer
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Table 6: Evaluation of flow properties of the blends of all formulations

Formulations |Angle of repose [Bulk density (Tapped density [Carr’s index [Hausner’s ratio [Flowability
F1 33 0.58 0.67 16.86 1.18 Fair

F2 31 0.68 0.76 11.10 1.14 good

F3 32 0.71 0.77 12.14 1.13 good

F4 29 0.57 0.66 10.16 1.11 Excellent
F5 31 0.65 0.74 11.13 1.15 Good

F6 27 0.70 0.78 8.16 1.07 Good
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Table 7: Tests of quality control for Zingiber Officinale Extract oral disintegrating tablets

Formulations |Avarage Weight Hardness (Kg/cm? Friability (%)  [Wetting time |Water absorbtion ratio
F1 15240.16 3.6+0.128 0.51+0.173 23.14+0.135 39+0.115
F2 150.8+0.16 3.840.133 0.44+0.167 20.55+0.155 41+0.255
F3 153.4+1.64 3.7+0.192 0.53+0.223 19.04+0.253 40+0.133
F4 154.7+0.99 3.7+0.132 0.50+0.189 10.55+0.189 27+0.145
F5 150.9+1.04 3.5+0.222 0.58+0.180 8.34+0.177 31+0.235
F6 152.5+1.96 3.6+0.321 0.61+0.168 7.24+0.146 34+0.213

* Avarage of three determinants (n=3)

Table 8: Tests of quality control for Zingiber Officinale Extract oral disintegrating tablets

Formulations |Disintegration time (sec) |[Drug content (%)  |Percentage Drug Dissolved [nvitro dispersion time (s)
IAfter 10 Min.
F1 49.28+0.763 98.14+1.24 75.15+0.57 52+0.14
F2 48.58+0.823 97.58+1.03 80.57+0.94 50+0.57
F3 46.69+0.791 98.9+0.94 84.23+0.48 49+0.48
F4 17.37+0.548 97.5+0.91 86.06+0.87 15+0.24
F5 14.56+0.670 96.59+1.73 91.45+0.48 13+0.58
F6 12.70+0.765 99.10+0.88 96.88+0.87 11+0.88

*Average of three determinants (n=3)

Table 9: Dissolution characteristics of Zingiber Officinale Extract oral disintegrating tablets

Batch code Cumulative % drug dissolved (min)
0 2.5 5 10 15 20

F1 0 40.7+1.26 63.4+0.27 75.16+0.56 86.36+0.22 94.04+0.34
F2 0 43.9+1.49 66.10+0.58 30.58+0.92 04.84+0.37 96.54+0.18
F3 0 45.3+3.17 78.8+0.37 82.24+0.47 94.66+0.18 97.59+0.45
F4 0 47.5+0.99 81.4+0.51 834.06£0.86 98.13+0.87 98.07+0.97
F5 0 48.7+1.97 79.6+0.58 89.45+0.45 99.09+0.49 98.45+0.64
F6 0 53.5+1.47 84.8+0.67 94.86+0.21 100.7+0.87 100.70+0.59
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Fig 3: Comparative dissolving profile of oral disintegration tablets with varying amounts of croscarmellose sodium
as a super disintegrant in Zingiber Officinale Extract
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Fig 4: Comparative dissolving profile of oral disintegration tablets with varying amounts of Sodium Starch
Glycolate asa super disintegrant in Zingiber Officinale Extract
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Fig 5: FTIR of Zingiber officinale
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Fig 6: FTIR of Crosscarmellose Sodium
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Fig 7: FTIR of Sodium starch glycolate

Fig 8: FTIR of optimised formulation
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Table 10: Stability analysis for Optimized Formulation (F6)

Formulation [No of days 25°C & 60%RH 40°C &75% RH
Wetting time(s) [Disintegration time(s) \Wetting time (s)  |Disintegration time (s)
0 8.49+0.126 10.70+0.228 8.49+0.227 10.70+0.149
15 8.47+0.150 10.67+0.448 8.47+0.259 10.63+0.230
Fo 30 8.50+0.348 10.68+0.426 8.48+0.157 10.61+0.448
45 8.45+0.148 10.66+0.570 8.46+0.659 10.64+0.360
60 8.46+0.216 10.64+0.148 8.45+0.171 10.67+0.190
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Table 11: Drug content for Optimized Formulation (F6)

IFormulation INo of days 25°C/ 60%RH 40°C / 75% RH
0 99.09+0.87 99.10+0.87
15 08.14+0.59 98.77+0.27
Fé 30 08.77£0.25 08.0940.37
45 08.36+0.37 97.87+0.29
60 98.27+0.19 97.59+0.45

3. DISCUSSION

Six Zingiber Officinale Extract formulations (F1-F6) were prepared using different concentrations of Two super
disintegrants: croscarmellose sodium, sodium starch glycollate. Microcrystalline cellulose was used as a filler, while
magnesium stearate, and glyceryl behenate improved lubrication and flow . FTIR confirmed no drug-excipient interaction.

Pre-compression tests showed good flow properties with a Hausner's ratio of (1.18—1.07), Carr’s index (16.86— 8.16%), and
an angle of repose (23°-35°). Tablets were made by direct compression, with hardness (3.4—4.0 kg/cm?) and drug content
(97.56-101.3%). Wetting and disintegration times ranged from 7.24-23.14 sec and 12.70-49.28 sec, respectively. F6
(croscarmellose sodium) had the fastest disintegration. Dissolution order: croscarmellose sodium > sodium starch glycollate.

Stability tests (40°C/75% RH and 25°C/60% RH) for F6 over 60 days showed no significant changes in tablet properties.

4. CONCLUSION

It was discovered that the Zingiber Officinale Extract oral disintegrating pills were aesthetically pleasing and did not chip,
fracture, or laminate. Fast disintegration and an in vitro dispersion duration of 11 sec were demonstrated by the promising
formula (F6). It was discovered that the optimized formulations (F6) had a faster rate of dissolving than the other
formulations. F6 was determined to be the most promising DT formulation out of all of them.

REFERENCES

[1] Lachman L, Liberman H, Kanig J. The theory and Practice of Industrial Pharmacy; Third edition: 293-345, 346-
373.

[2] Swarbrick J, Boylan J. Encyclopedia of Pharmaceutical Technology, 14: 345-348, 385-400, 401-418.

[3] Taylor, Francis. International Journal of Toxicology: Toxicity of excipients - A food and drug administration
perspective. 2003; 22(5):377-380.

[4] Chowhan Z. Pharmaceutical Technology: Excipients and their functionality in drug product development, 1993,
).

[5] Banker G, Rhodes C. Drug and Pharmaceutical Sciences: Modern Pharmaceutic Third edition, V 2:333- 394

[6] Swarbrick J, Boylan J. Encyclopedia of Pharmacutical Technology, 7:121-160.

[7] Brahmaiah B, Sasikanth Kothamasu, Sreekanth Nama. Formulation and evaluation of extended release
mucoadhesive microspheres of Rosuvastatin, International Journal of Biological & Pharmaceutical Research,
e-ISSN NO-0976-3651, Print ISSN NO-2229- 7480. 2013; 4(4):271-281

[8] Brahmaiah Bonthagarala, Sreekanth Nama, Leecla Madhuri Pola, Enhancement of Dissolution Rate of
Ciprofloxacin by Using Various Solid Dispersion Techniques, International Journal of Pharmaceutical Sciences
and Research, ISSN: 0975-8232, IJPSR, 2013; 4(11):4376-4383.

[9] Brahmaiah B, Prasanna Kumar Desu, Sreekanth Nama, S Satish Babu. Formulation and evaluation of extended
release Mucoadhesive microspheres of simvastatin, International Journal of Pharmaceutical and biomedical
Research, ISSN No. 0976-0350, March 2013; 4(1):57-64.

[10] Brahmaiah B, Madhu Gudipati, GP Bhagath. Formulation and Evaluation of Gastro retentive Floating Drug
Delivery System of Metoprolol Tartarate, International Journal of Life Sciences Biotechnology and Pharma
Research, ISSN: 2250-3137, 2013; 2(1):184-201.

[11] Brahmaiah Bonthagarala, Prasanth Pasumarthi, Katta Vamshi Kiran, Sathram Nataraja, Sudarshan Donthiboina.
Formulation and evaluation of orodispersable Atenolol Maleate Tablets: A comparative Study on Natural Super
Disintegrents and Synthetic Super disintegrents, International Journal of Research in Ayrveda and Pharmacy,

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue 4
pg. 521



Dr. Amol U.Gayke, Riddhi D.Thorat, Prof. Vikas Shinde, Prof. Preetam L. Nikam, Dr. Sushil Patil,
Bhagyashri A. Pawar, Prajkta B.Salunke, Vikas R.Pawar, Karansingh P.Pardesi, Vikas More

ISSN(Online)-2299-3566, ISSN (Print)-2277-4343. 2014; 5(2):185- 192.

[12] Reddy LH, Ghose B, Rajneesh. Fast Dissolving drug delivery systems: A brief overview, Indian J Pharm. Sci.
2002; 64(4):331-336.

[13] Parakh SR, Gothoskar AV. Fast Dissolving drug delivery systems: A brief overview, Pharma. Tech., 2003, 92-
100.

[14] Chen H., Fu J., Chen H., Hu Y., Soroka D.N., Prigge J.R., Schmidt E.E., Yan F., Major M.B., Chen X., et al.
Ginger compound [6]-shogaol and its cysteine-conjugated metabolite (M2) activate Nrf2 in colon epithelial
cells in vitro and in vivo. Chem. Res. Toxicol. 2014;27:1575.1585. doi: 10.1021/tx500211x. [PMC free
article] [PubMed] [CrossRef] [Google Scholar]

[15] Zhang M., Viennois E., Prasad M., Zhang Y., Wang L., Zhang Z., Han M.K., Xiao B., Xu C., Srinivasan S., et
al. Edible ginger-derived nanoparticles: A novel therapeutic approach for the prevention and treatmentof
inflammatory bowel disease and colitis-associated cancer. Biomaterials. 2016;101:321—

[16] 340. doi: 10.1016/j.biomaterials.2016.06.018. [PMC free article] [PubMed] [CrossRef] [Google Scholar]

[17] Zhang G., Nitteranon V., Chan L.Y., Parkin K.L. Glutathione conjugation attenuates biological activities of 6-
dehydroshogaol from ginger. Food Chem. 2013;140:1-8.doi: 10.1016/j.foodchem.2013.02.073. [PubMed]
[CrossRef] [Google Scholar]

[18] Moon Y., Lee H., Lee S. Inhibitory effects of three monoterpenes from ginger essential oil on growth and
aflatoxin production of Aspergillus flavus and their gene regulation in aflatoxin biosynthesis. Appl. Biol. Chem.
2018;61:243-250. doi: 10.1007/s13765-018-0352-x. [CrossRef] [Google Scholar]

[19] Nassan M.A., Mohamed E.H. Immunopathological and antimicrobial effect of black pepper, ginger and thyme
extracts on experimental model of acute hematogenous pyelonephritis in albino rats. Int. J. Immunopath. Ph.
2014;27:531-541. doi: 10.1177/039463201402700409. [PubMed] [CrossRef] [GoogleScholar]

[20] Chakotiya A.S., Tanwar A., Narula A., Sharma R.K. Zingiber officinale: Its antibacterial activity on
Pseudomonas aeruginosa and mode of action evaluated by flow cytometry. Microb. Pathogenesis.
2017;107:254-260. doi: 10.1016/j.micpath.2017.03.029. [PubMed] [CrossRef] [Google Scholar]

[21]Ji K, Fang L, Zhao H, Li Q, Shi Y, Xu C, et al. Ginger oleoresin alleviated gamma-ray irradiation- induced
reactive oxygen species via the Nrf2 protective response in human mesenchymal stem cells. OxidMed Cell
Longev. 2017:1480294

[22] Prabhat Desai, Gauri M. Mhaskar. Formulation and Evaluation of Zingiber officinale Emulgel. Research J.
Pharm. and Tech. 2019; 12(3): 1294-1300. doi: 10.5958/0974-360X.2019.00217.8

[23] Staniforth, J. N., & Aulton, M. E. (2018). "Powder flow properties and their importance in pharmaceutical
formulation." Aulton's Pharmaceutics: The Design and Manufacture of Medicines, 5th ed., 187-191.
doi.org/10.1016/B978-0-7020-6333-0.00010-5

[24] Kottke, M. K., & Rudnic, E. M. (2020). "Weight variation and its role in dispersible tablet manufacturing."
Encyclopedia of Pharmaceutical Science and Technology, 4th ed., 3335-3344. doi.org/10.3109/9780849393997

[25] Abdel-Rahman, S. I., & Khalil, S. A. (2017). "Hardness and friability as quality attributes for fast disintegrating
tablets." Drug Development and Industrial Pharmacy, 43(12), 2071-2077.
doi.org/10.1080/03639045.2017.1357735

[26] Kuno Y, Kojima M, Ando S, Nakagami H. Evaluation of Rapidly Disintegrating Tablets Manufactured by Phase
Trasition of Sugar Alcohol. Journal of Controlled Release. 2005; 105: 16-22.

[27] Bandari S, Mittapalli RK, Gannu R, Rao YM. Orodispersible Tablets: An Overview. Asian J Pharm. 2008; 2:
2-11.

[28] Reddy, P., Anusha, D., & Naik, R. R. (2018). "Friability and its impact on dispersible tablet quality." Journal
of Pharmaceutical Sciences and Research, 10(4), 990-995. doi.org/10.13040/IJPSR.0975- 8232.10(4).990-995

[29]Jain, P., & Yadav, A. (2020). "Disintegration and dissolution testing for dispersible tablet formulations."
Journal of Drug Delivery Science and Technology, 60, 102065. doi.org/10.1016/j.jddst.2020.102065

[30] Chacko AJ, Jose S, Babu N, Lucille, Michelle M. Design and Development of Orodispersible Tablets of
Promethazine Theoclate Using Coprocessed Superdisintegrants and Subliming Materials. International Journal
of Innovative Pharmaceutical Research. 2010; 1 (2): 53-56.

[31] Maniruzzaman, M., Boateng, J. S., & Chowdhry, B. Z. (2014). "Pharmaceutical dissolution testing: Recent

advancements in methodology." Journal of Pharmacy and Pharmacology, 66(11), 1516-1530.
https://doi.org/10.1111/jphp.12240

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue 4
pg. 522


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4176387/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4176387/
https://pubmed.ncbi.nlm.nih.gov/25148906
https://doi.org/10.1021%2Ftx500211x
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4921206/
https://pubmed.ncbi.nlm.nih.gov/27318094
https://doi.org/10.1016%2Fj.biomaterials.2016.06.018
https://pubmed.ncbi.nlm.nih.gov/23578607
https://doi.org/10.1016%2Fj.foodchem.2013.02.073
https://doi.org/10.1007%2Fs13765-018-0352-x
https://pubmed.ncbi.nlm.nih.gov/25572733
https://doi.org/10.1177%2F039463201402700409
https://pubmed.ncbi.nlm.nih.gov/28389345
https://doi.org/10.1016%2Fj.micpath.2017.03.029
https://doi.org/10.1016%2Fj.micpath.2017.03.029
https://doi.org/10.1016/B978-0-7020-6333-0.00010-5
https://doi.org/10.3109/9780849393997
https://doi.org/10.1080/03639045.2017.1357735
https://doi.org/10.13040/IJPSR.0975-8232.10(4).990-995
https://doi.org/10.13040/IJPSR.0975-8232.10(4).990-995
https://doi.org/10.1016/j.jddst.2020.102065
https://doi.org/10.1111/jphp.12240

Dr. Amol U.Gayke, Riddhi D.Thorat, Prof. Vikas Shinde, Prof. Preetam L. Nikam, Dr. Sushil Patil,
Bhagyashri A. Pawar, Prajkta B.Salunke, Vikas R.Pawar, Karansingh P.Pardesi, Vikas More

[32] Gudas GK, Manasa B, Rajesham VV, Kumar SK, Kuamari JP. Formulation Singh et: al., The pharma Research,
Volume 8§, Issuel. Page 128- 147 Page 147 and Evaluation of Fast Dissolving Tablets of Chloropromazine
HCL. Journal of Pharmaceutical Science and Technology. 2010; 2 (1): 99-102.

[33] Divate S, Kunchu K, Sockan GN. Fast Disintegrating tablet an Emerging Trend. International Journal of
Pharmaceutical Science Review and Research. 2011; 6 (2): 18-22.

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue 4
pg- 523



