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Abstract 

The global pandemic of coronavirus disease- 2019 (COVID-19) continues to pose a threat to people, 

societies, and economic and healthcare systems. COVID-19s progression and lethality are determine 

by the host immune system, as is the case with many other diseases. revolutionary idea that has been 

used to treat other diseases is the control of inflammatory response and cytokine production based on 

immunonutrition. Some COVID-19 clinical trials are now using zinc, an anti-inflammatory and 

antioxidant mineral found in food with a well-known role in immunity. This review highlights recent 

research on zinc's function in antiviral immunity, as well as its potential application to COVID-19 

and ongoing clinical trials based on zinc for COVID-19. Zinc has been shown in studies to inhibit 

viral replication and boost immune responses. While clinical trial are needed to see if taking zinc 

(within the established maximum safety levels) as a preventative will help prevent the onset and 

progression of COVID-19, the promise is obvious. Low zinc levels can ulter vaccine reactions even 

after Immunization. Zinc gluconate and Vitamin C stand out for having immunomodulatory function 

and for gambling roles in keeping bodily tissue obstacles. The improve intracellular awareness of zinc 

ought to inactivate the RNA-established RNA Polymerase the center viral replication enzyme that can 

reduced viral replication and might have the capacity to minimize the sickness burden. According to 

structural study, Vitamin C binds to 3Clpro, the coronavirus that causes SARS-COV-2.3Clpro is 

principle proteases crucial in viral replication. In vitro cellular inhibition research additionally show 

Vitamin C may want to inhibit 3CLpro indicating a possible new antiviral remedy technique. 
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INTRODUCTION 

Zinc has the potential to be a helpful therapy for COVID-19 patients because of its 

immunomodulatory and antiviral effects. Its been suggested that zinc supplementation may 

additionally increases the efficacy of different treatments presently beneath research inclusive of 

Hydroxychloroquin. Four COVID-19 patients who 

received high dose zinc also demonstrated clinical 

and symptomatic improvement in a case study. 

Studies have proven that zinc supplementation is 

capabble of lower COVID-19 associated signs 

such as decrease respiration tract infection These 

effects, which are relevant to COVID-19, have 

been theorised to be caused by suppression of viral 

endocytosis, adherence, and multiplication. A 

medical trial registered in australia will decide the 

use of intravenous zinc administration COVID-19 

fantastic people [1–2]. 

 

Vitamin c is additinally taken into consideration 

as a potential candidate to shorten sickness course 
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and reduced the severity of symptomes because it increases immunity due to its beneficial role as an 

immune booster and inherent antioxidant residences. Thus it can growth the survival price of COVID-
19 suffers reducing the hyper activation of the immune response. Vitamin c high quality impact as an 

adjuvant on respiratory contamination, sepsis, and COVID-19 remedy. 
 

Zinc plays a large role within the recruitment of neutrophil granulocytes and chemotactic hobby 
and has superb consequenceson NK cells, phagocytosis, era of oxidative burst and CD4+ and CD8+ t 

cells. In truth, zinc supplementation will raise the number of T cells and NK cells as well as IL-2 and 
soluble IL-2 expression levels. Zinc deficiency lowers lymphocyte counts and degrades their function. 

Coronavirus synthesis, replication, and transcription have all been demonstrated to be inhibited by 
zinc. It also can interfere at once with viral replication and protein synthesis, imparting beneficial and 

healing consequences towords viral infection [3–5]. 

 

REVIEW OF LITERATURE 

Drug Selection Criteria 

Currently extensively utilized in each indian and foreighn companies to produced zinc gluconate in 

human and animal health merchandise. Zinc gluconate has a higher bioavailability due to the fact the 
use of the fermentation generation the zinc is an complicated with an organic molecule and so is more 

soluble and more Bioavailable as compaired to inorganic zinc. 
Zinc gluconate is classified as a BCS class-1 lively substance with the aid of the USFDA accredited. 

Ascorbic acid (Vitamin C) is assessed as a BCS class-1 energetic substance with the aid of the WHO. 
The preparation of zinc gluconate vitamin c effervesent tablet we decided on sodium bicarbonate for 

the base useful resorce. Citric acid for acid resorce. Mannitol for diluent. Orange oil for aromatic. 
Magnesium stearate for lubricant. PVP-K30 as Binder Table 1. 

 
Table 1. Ingredients for Zinc Gluconate Vitamin C effervescent tablet5. 

S.N. Name of Ingredients  Role of Ingredient 

(1) Zinc Gluconate  Antiviral, immune booster. Antioxidant 

(2) Ascorbic acid (Vitamin C) Antiviral, immune booster, Antioxidant 

(3) Sodium Bicarbonate Effervescent agent  

(4) Citric acid  Effervescent agent 

(5) Mannitol Diluent 

(6) Magnesium stearate Lubricant 

(7) PVP-K30 Binder 

 

MERITS OF ZINC GLUCONATE EFFERVESCENT TABLET: 

1. Quick manufacturing of solution. This its far quicker and better absorption. 

2. Those tablet by using comprice Vitamin C and zinc and antioxidants to enhanced your common 
fitness without probloems [6]. 

3. For this reason bubbling tablet permits for administering a larger amount of dose as compaired 
to conventional tablet. 

4. There may be no need for swallowing and consequently patient complience is more desirable in 
geriatric and pediatrics patients. 

5. Quicker onset of action, fast dissolution, speedy absorption, buffer to hold PH balance. 
6. After bubbling reaction CO2 is produced and it increases the penetration of lively substance into 

the paracellular spaces.  
7. Zinc gluconate and nutrition c each are high Bioavailability [7–8]. 

8. Enhance taste, presentable fizzy tablet. 

DEMERITS OF ZINC GLUCONATE EFFERVESCENT TABLET: 

1. Larger tablet 

2. Complicated production process 

3. Delicate packaging procedure 
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4. If excessive sodium content material makes flawed for administration to patient with cardiac 

disorder. 

 

MECHANISM OF ACTION OF ZINC GLUCONATE & VITAMIN C 

Zinc can inhibit the enzymatic hobby and replication of SARS-COV-2 RNA polymerase and might 

inhibit angiotensin-converting enzyme 2 (ACE 2) activity. Zinc immediately inhibited the corona viral 

RNA established RNA Polymerase, which feature as the core enzyme of the RNA viral synthesizing 

equipment. Zinc also inhibit SARS-CoV papain like protease 2 (PLP2) which is also key enzyme for 

viral protein Figure 1.  

 

 
Figure 1. Antiviral and immunomodulatory mechanism of zinc in COVID-19. 

 

Based on structural analysis vitamin c bindes to 3CLpro, those intence acute respiratory syndrome 

corona virus 2 (SARS-COV-2) most important proteases vital in viral multiplication Figure 2. In vitro 

cellular inhibition studies additionally show diet c to inhibit 3Clpro, indicating possible new antiviral 

treatment technique [9]. 

 

 
Figure 2. The potential advantages of Vitamin C in the treatment of COVID-19. 

CHALLENGES IN FORMULATING ZINC GLUCONATE VITAMIN C TABLET 

Aqueous Solubility 

water-soluble tablet pose numerous challenges due to the fact they shape eutectic combos, which 

bring about freezing –factor despire and the formation of a glassy strong which could crumble upon 

Vitamin C

indirect antiviral 
effect: improve 

immunological responce

Immunomodulatory 
effect: increases 

production of 
immunoglobulins

Anti-inflammatory 
effect : Decraese risk of 
development of cytokine 

storm

Critically-ill patients:
decraese mechanical 
ventilation & shorten 

ICU stay

Antioxidant effect:
Decreases oxidative 

stress 
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drying because of loss of assisting shape at some stage in the sublimation procedure. Such crumble 

occasionally can be prevented by means of using various matrix-forming excipients consisting of 

mannitol than can result in crystallinity and therefore, impart rigidity to the amorphous composite 

[10]. 

 

Palatability 

Palatability as most drug are unpalatable, effervescent drug delivery structures usually contain the 

medicament in a taste masked form delivery structures disintegrate or dissolve in patients oral cavity, 

accordingly liberating and energetic ingredients which are available in touch with the taste buds; 

subsequently, taste-overlying of the medication will become crucial to affected person compliance. 

 

Mechanical Strength 

Mechanical electricity in order to allow effervescent tablet they may be made of either very porous 

and smooth –molded matrices or compressed into tablet with very low compression pressure, which 

makes the tablets friable and brittle, difficult to manage, and regularly requiring specialized peel-off 

blister packing which can upload to the price. Only few technology can produced tablet which might 

be sufficiently tough and sturdy to allow them to be packeged in bottels [11–12]. 

 

Hygroscopicity 

Zinc gluconate and vitamin c are hygroscopic and cannot maintain physical integrity beneath 

regular situations of temperature and humidity. Hence they need safety from humidity. Which calls 

for specialised product packaging. 

 

Amount of drug  

Amount of drug the utility of technologies used for effervescent tablet is confined by means of the 

quantity of drug that may be incorporated into every unit dose. This parameter is mainly challenging 

when formulating a effervescent tablet [13–14]. 

 

EVALUATION OF PRE-COMPRESSION PARAMETER: 

Angle of Repose  

The funnel method was used to measure the angle of repose. Approximately 10 gm of powder was 

poured via a funnel that was constant at a sure height (10 cm) above the graph paper. In order to 

determine the angle of repose, the diameter (D) and cone's peak (h) had been measured [15–17]. 

 

Angle of repose (Ǿ) = tan−1 = (h/0.5× diameter of base (D)) 

 

Carrs Compressibility Index and Hausner Ratio  

These phrases describe the go with the flow residence of powder the drift homes of powder. The 

following equation determines the compressibility index, which is determined and expressed as a 

percentage. 

Carrs index is calculated as follows: 100 = (tapped density-bulk density) 

 

The following equation was used to compute the hausner ratio. 

 

HR = tapped density/bulk density  

 

Compressibility index and hausner ratio parameters had been obtained using the imply of 3 size of 

Bulk and tapped and in comparison. 

Bulk Density 

To degree bulk density, a amount of accurately weighed granules and powders (100 g) changed into 
poured into the graduated cylinder (250 ML) the use of a funnel with out compacting and then its 
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volume become recorded. Following the formula, bulk density is computed and expressed in grammes 
per millilitre. 

 
Bulk density = weight of powder (m)/bulk volume  

 
Tapped Density 

Following the measurement of particle size, the cylinder was repeatedly tapped from a 2.5 cm peak 
until the powder quantity remained constant. Tapped density turned into calculated from following 
formula  

 
Tapped density = weight of powder (m)/tapped volume 

 

Calculating the Particle Size Transmission 
The sieving method was used to determine the average particle size of the granules. On top of the 

upper sieve, a few sieves with various mesh sizes (18, 35, 60, and 120) were placed. after trembling 
for ten minutes. Each sieve's granule retention was measured. The suggest diameter of powder turned 
into calculated by the following equation. 

 

Mean partical Diameter (d) = xidi/100 
 

EVALUATIOIN OF POST-COMPRESSION PARAMETER: 
Tablet Dimension  

Thickness and Diameter of 10 tablet from each approach were measured the use of a micrometer. 
The suggest deviation of thickness have to no longer exceed 5% of its applicable limits [18–19].  
 

Tablet Hardness 
Using a hardness tester, the hardness of 10 tablets of each method was tested, and the mean 

toughness was determined. The hardness bubbling tablet is usually lower than that of conventinal pill 
and the minimal proper hardness for uncoated tablet is approximately 40 N. 
 
Uniformity of Weight  

20 tablet of every technique had been weighed in my opinion the usage of an analytical stability 
and the common weight changed into calculated. No more than two tablets can diverge by more than 
twice that proportion for tablets having a common weight of more than 250 mg, according to the EP. 
 
Friability 

An overall of 20 tablet of every approach had been weighed together and placed within the 
friability tester after which turned around at 25 rpm for four minutes. The tablet was then reweighed, 
and the proportion lost was determined using the equation below. 

 
% friability = initial weight –final weight/initial weight × 100 

 
Disintegration Time Measurement  

One tablet become dissolve in a beaker containing 200 ML of purified water at 15-25 degree 
celcius, and the bubbling time become measured the use of a stopwatch. Whenever a clear, partical-
free solution become received, the effervescence of six measuremennts become calculated for every 
method. 

 
One tablet become dissolved in 200 ML of purified water at 20 degree celcius immediately after 

completing dissolution, the answer PH become measured using a PH meter, this take a look at 

changed into repeated three times of each approach. 

Water Content 



 

 

Development of Zinc Gluconate Vitamin C Effervescent Tablet                                                     Mahesh B et al. 

 

 

© STM Journals 2022. All Rights Reserved 9  
 

A standard of 10 tablets of each method were for four hour. The percentage of their material's water 

content that was changed was estimated using the equation below. The water content material cloth of 

0.5 % or much less is appropriate [20]. 

 

Water content material = weight before drying – weight after drying/weight of before drying ×100 

 

Co2 Content 

After one bubble pill completely disintegrated in 100 ML of 1 N sulfuric acid solution, weight 

changes were calculated. The obtained weight difference confirmed the quantity (mg) of Co2 in 

keeping with pill, the common of 3 determination was calculated for every approach [21].  

 

Assay 

First, dried ferrous sulphate in the form of 14 effervescent tablets were triturated. The beaten 

powder containing 700 mg of anhydrous ferrous sulphate was then weighed and dissolved in a 

solution made up of 20 ML of water and 20 ML of dilute H2SO4. This solution is right now titrated 

towards 0.02 M potassium permagnate Vs to a pink end point. Each ml of 0.02 M potassium 

permagnate Vs is same to 15.1908 mg of anhydrous ferrous sulphate. 

 

Uniformity of Content 

10 tablets of every production method have been selected randomly to decide the quantity of active 

ingrdients by means of the approach described in the assay and calculate the amount of lively element 

in keeping with tablet. The acceptance limits are 94.3–105.8% for 10 sample tablet.  

 

INDUSTRIAL APPLICATION: 

• To pick and expand proper packaging cloth and system for improve balance of the product and 

also increases cost- effective product [22]. 

• To reach at diverse flavor protecting marketers and prepare palatable dosage bureucracy 

thereby growing suffers compliance [23]. 

• To increase bubbling form distinctive effervescent agent which might be used as cloth by using 

positive adjustment and used them for formulating bubbling pill. 

• To in addition improvise upon the prevailing era of effervescent dosage form. 

 

FUTURE PROSPECTS 

The impact of zinc gluconate vitamin c at the immune system and the feasible advantages to those 

tormented by COVID-19 are presented [24]. These are particulary pertinent inside the inclined elderly 

population, who constitute a disproportionate burden of morbidity and mortality in those times. Both 

zinc gluconate and vitamin c viable function within the help of COVID-19 suffer [25]. 

Supplementation of better dosage of nutrition c and zinc may additionally have a nice impact 

throughout COVID-19 infection. However, clinical trial based totally on the association of food plan 

and COVID-19 are lacking. Some clinical studies had been registered and are curruntly being carried 

out to determine the effectiveness both zinc and vitamin c in patient with COVID-19. Hopfully, the 

outcomes of these trial will clarify using zinc and vitamin c in the course of SARS-cov-2 infection 

[26–27]. 

 

CONCLUSION 

Zinc and vitamin c have antioxidant, immunomodulatory and antiviral roles which might be 

beneficial for the immune reaction against the SARS-COV-2 virus. In this evaluate the position of 

zinc and vitamin c for immunity turned into explored considering the fact that those micronutrients 

show most powerful proof for immune aid. Oral medicinal dose of vitamin c and zinc gluconate may 

doubtless maintain promice at the primary sighns and symptoms of COVID-19 in addition to for 

trendy colds. Concerning essential care state of affairs related to COVID-19, not best is vitamin c and 

zinc management workable, but also glutamine whilst parentral nutrition is recommended. Zinc 
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gluconate and diet c have an antiviral effect against a couple of respiratory viruses further to other 

DNA and RNA viruses. Amazing antioxidant and anti-inflammatory effects of vitamin C and zinc 

lower the likelihood of oxidative pressure-related tissue damage and cytokine outburst. Overall the 

clinical literature demonstrates that the zinc and nutrition c can mitigate viral respiration infection. 

Zinc gluconate and diet c as a broadly available, secure and low cost. 
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