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Abstract

The quick expansion in the use of digital devices has
really altered modern routines, and in a way it keeps
going, so people get stuck looking at screens for
longer periods students, professionals, and basically
everyone. When the screen time is too much, it’s
been tied to Digital Eye Strain (DES), or sometimes
people also call it Computer Vision Syndrome
(CVS). This comes with things like dry eyes, blurry
sight, sore or tired eyes, headaches, and even a drop
in how well people can see for tasks. Beyond that,
blue light from electronic devices, which is kind of
hard to ignore, has also been linked to mental
exhaustion, trouble sleeping, lower focus and plus
more oxidative stress that may harm neuronal
activity. These health worries keep growing, so it
makes sense to think about safe, natural, and easy
nutraceutical options that can support both eye
function and brain function at the same time.

So, this study puts forward a plan for a Herbal
Screen Detox and Eye Support Gummy, which is a
new nutraceutical style aimed at reducing the
harmful impacts of staying in front of screens too
long. The blend brings in carefully chosen herbal
extracts and key nutrients like Blueberry Extract,
Ginkgo biloba Extract, Marigold Extract as a natural
source of lutein, DHA Powder, Amla Extract,
Sunflower Seed Extract, Zinc Citrate, Honey and
Pectin. The ingredients were picked for reasons that
are pretty well grounded: antioxidant activity,
neuroprotection, calming inflammation, retinal
defense, and cognitive enhancement. In combination
they work toward a kind of balanced, synergistic
support—helping to reduce oxidative stress,
supporting retinal performance, improving cerebral
blood flow, and keeping both visual and mental
health in better shape.

We went with a gummy format because it tends to
be more willingly taken by patients, it’s
straightforward to use, it has a pleasant taste, and it

often improves compliance versus conventional
tablets or capsules. Also using natural sweeteners
alongside herbal materials matches what many
consumers seem to want lately plant-based
nutraceuticals. Overall, the concept is an interesting
dual action product idea, it targets eye well-being
plus neurological wellness, and it’s meant to
encourage long term steadiness in people who spend
a lot of time in front of digital displays.

Keywords: Herbal gummies, Digital eye strain,
Blueberry extract, Ginkgo biloba, Lutein, DHA,
Nutraceuticals, Brain health, Eye support,
Antioxidants.

I. Introduction

The digital revolution has kinda
transformed education, healthcare,
communication,and even the workplace space, you
know. Like smartphones, tablets, computers ,and
other digital gadgets are used everywhere, so the
average daily screen time of people across different
age brackets has risen a lot. Recent reports say that
many students and office professionals end up
staring at digital screens for more than 6 to 10 hours
per day. Sure, digital tech can boost productivity and
accessibility, but too much screen time also brings in
health troubles, especially for the eyes and the
nervous system.

One of the most common outcomes of
long-term gadget use is Digital Eye Strain (DES),
it’s also called Computer Vision Syndrome (CVS).
DES is kind of a multifactor condition, it happens
because the eyes stay fixated on electronic screens
for extended periods. Typical signs include eye
fatigue, dryness ,a burning sensation, blurred vision,
headaches, neck pain, and trouble staying focused.
When people blink less while using screens, the tear
film gets less stable and dry eye symptoms show up
more easily. Also, the blue light coming from LED

DOI: 10.5281/zen0d0.22937357 | Impact Factor value 7.429 ISO 9001: 2008 Certified Journal

Page 465



International Journal of Pharmaceutical research and Applications
) Volume 11, Issue 5, Sep.-Oct.2026, pp:465-478 www.ijprajournal.com
TRY

1JPRA Journal

screens, it can add to oxidative stress inside retinal
tissues, which then makes things worse.

But it’s not only ocular. Prolonged
exposure can also mess with the central nervous
system. Blue light can suppress melatonin release,
so the body clock gets scrambled and sleep quality
drops. Then bad sleep leads to poorer thinking skills,
less attention, memory gaps, mental weariness, and
even more psychological stress. On top of that,
oxidative stress may interfere with neuron
functioning and cerebral microcirculation, so overall
brain wellness can take a hit.

Nutraceuticals have become a prevention
style strategy for supporting health and lowering
disease risk using nutrition-based intervention.
Unlike many pharmaceutical drugs, nutraceuticals
can offer physiological support while keeping a
fairly safe profile. Herbal nutraceuticals are
especially appealing because they’re rich in
naturally occurring antioxidants, polyphenols,
carotenoids, vitamins, and essential fatty acids, all
working together to help normal bodily processes.

When it comes to botanical ingredients
studied for eye wellness, Blueberry,
Vacciniumcorymbosum, is known for strong
anthocyanin levels, and those act as potent
antioxidants that may help shield retinal cells from
oxidative harm. Ginkgo biloba supports cerebral and
ocular blood flow while also backing cognition and
memory. Marigold, Tageteserecta, is a useful natural
source of lutein, a carotenoid that’s concentrated in
the macula and helps filter harmful blue
wavelengths, protecting retinal tissue in the process.
DHA, or Docosahexaenoic Acid, is an essential
omega-3 fatty acid that builds much of the retina
and neuronal membranes, helping with visual

Ingredients Used in the Formulation

signalling and cognitive performance. Amla,
Phyllanthus emblica, brings natural vitamin C plus
polyphenols with strong antioxidant activity, and
Sunflower Seed Extract provides tocopherols
,vitamin E, for extra defence against oxidative
stress. Zinc meanwhile is a key trace mineral that
plays roles in retinal metabolism, neurotransmitter
function, immune regulation, and antioxidant
defences.

Putting these items together into one
gummy format gives some practical upsides
compared with older capsule or tablet options.
Gummies taste better, people stick with them more
easily, they’re simple to take without water, and they
tend to be accepted by children, teens, and adults.
Adding natural honey as a sweetening agent also
boosts consumer acceptability, while still keeping
the herbal identity of the blend.

The Herbal Screen Detox and Eye Support
Gummies are made as a dual action nutraceutical,
meant to support both visual health and brain
performance using multiple cooperating
mechanisms. The idea is to lower oxidative stress,
boost retinal protection, improve blood circulation
in the eyes and the brain, support neurotransmission,
preserve macular integrity, and promote overall
wellness for folks who spend a lot of time in front of
digital screens.

II.  Ingredients
The formulation is made from carefully
picked herbal extracts, essential nutrients, natural
sweeteners, and a few pharmaceutical excipients,
that together help the gummies achieve real
therapeutic efficacy, keep their stability, and also
make them more acceptable to consumers.

Pectin Natural gelling agent for gummy formation
Purified Water Solvent

Sugar Natural sweetener and humectant

Blueberry Extract Antioxidant and retinal protection

Ginkgo biloba Extract Improves cerebral and ocular blood circulation
Marigold Extract Natural source of lutein for blue-light protection
DHA Powder Supports retinal and brain function

Amla Extract
Sunflower Seed Extract
Spinach powder

of Vitamin A

Natural Pineapple Flavour Improves palatability
Supports vision, Brain function, Nutritional support, Antioxidant

moringa powder

Natural vitamin C source and antioxidant
Natural vitamin E source
Supports vision, Brain function, Nutritional support, Antioxidant, Source
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Natural Colour

The formulation was designed to provide synergistic
antioxidant, neuroprotective, and retinal-protective
activities while maintaining desirable organoleptic
characteristics and high patient compliance.

II1.Plant Profile of Ingredients
3.1 Blueberry

Scientific Name: Vaccinium corymbosum

Family: Ericaceae

Common Name: Blueberry

Part Used: Fruit

Active Constituents: Anthocyanins, Flavonoids,
Polyphenols, Vitamin C

Pharmacological Activities: Antioxidant, Anti-
inflammatory, Retinal protective , Neuroprotective
Role in Formulation: Blueberry extract is loaded
with anthocyanins and they help shield retinal cells
from oxidative stress that comes from long screen
time, pretty much like after hours and hours. It also
tends to support visual performance and adds
antioxidant defense against free radical related
damage.

3.2 Ginkgo biloba

Scientific Name: Ginkgo biloba

Family: Ginkgoaceae

Common Name: Ginkgo

Part Used: Leaves

Active Constituents:

Ginkgolides, Bilobalide, Flavonoids, Terpenoids
Pharmacological Activities:
Neuroprotective, Antioxidant,
Cognitive enhancer

Role in Formulation:

Ginkgo biloba supports cerebral as well as ocular
circulation, it can help with thinking skills, memory,
and it also helps keep retinal neurons less exposed to
oxidative stress.

Vasodilator,

3.3 Marigold

Scientific Name: Tagetes erecta

Family: Asteraceae

Common Name: African Marigold

Part Used: Flowers

Active Constituents:

Lutein, Zeaxanthin, Carotenoids, Flavonoids
Pharmacological Activities:

Antioxidant, Retinal protective, Blue-light filtering

Enhances product appearance

Role in Formulation:

Marigold is kind of a natural “lutein and
zeaxanthin” source, those compounds gather in the
macula. It works like a filter for risky blue light, and
offers retinal tissues protection from photo oxidative
injury , you know the usual light related stress.

3.Moringa

Scientific Name: Moringa oleifera

Family: Moringaceae

Common Name: Drumstick Tree (Moringa)

Part Used: Leaves (leaf powder)

Active Constituents:

Beta-carotene (provitamin A), Lutein Zeaxanthin,
Vitamin C, Vitamin E, Flavonoids, Polyphenols
Pharmacological Activities:

Antioxidant, Retinal protective, neuroprotective,
Anti-inflammatory

Role in Formulation:

Moringa is used as a natural wellspring of beta-
carotene (provitamin A), which gets converted into
Vitamin A inside the body, and it supports normal
sight + retinal steadiness. It also has lutein and
zeaxanthin, plus antioxidant phytochemicals, all of
which help dial down oxidative stress that’s
triggered by blue light. In addition, it aids macular
upkeep, and it can add to general eye along with
brain wellness, especially for people who stare at
screens for a long time

3.5 Amla (Natural Vitamin C Source)

Scientific Name: Phyllanthus emblica

Family: Phyllanthaceae

Part Used: Fruit

Active Constituents:

Vitamin C, Emblicanin A & B, Gallic Acid, Ellagic
Acid

Pharmacological Activities:

Antioxidant, Inmunomodulatory, Anti-
inflammatory

Role in Formulation:

Amla brings natural Vitamin C, it shields retinal
cells from oxidative stress, and it helps strengthen
the body antioxidant defense system, which sounds
simple but it matters.

3.6 Spinach

Scientific Name: Spinacia oleracea
Family: Amaranthaceae
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Common Name: Spinach

Part Used: Leaves, Leaf Powder

Active Constituents:

Beta-carotene (Provitamin A), Lutein, Zeaxanthin,
Vitamin C, Iron, Folate, Flavonoids
Pharmacological Activities:

Antioxidant, Retinal protection, Neuroprotection,
Anti-inflammatory

Role in Formulation:

Spinach kind of works like a natural beta-carotene
source (Provitamin A), which then gets converted
into Vitamin A in the body, and that helps keep
normal eyesight and retinal health. Also it has lutein
and zeaxanthin, they help shield the macula , lessen
blue light induced oxidative strain, and generally
support eye and brain wellness when someone has
long digital screen exposure.

IV.Nutrient Profile
Nutrient Amount (Approx.)
Energy 255 keal
Carbohydrate 585¢g
Total Sugar (Natural) 33.8 g
Protein 08¢g
Total Fat 12¢g
Omega-3 (DHA) 1.0g
Dietary Fiber 58¢g

Nutritional meaning

These developed herbal gummies seem to deliver a
moderate energy value, mostly from honey, while
pectin adds dietary fiber that is kind of linked to
digestive well being. The blueberry extract , along
with Ginkgo biloba extract and Marigold extract
bring in bioactive phytochemicals, and they show
antioxidant behavior. DHA then contributes
important omega-3 fatty acids that help with retinal
and also cognitive function. Vitamin C , Vitamin E
and Zinc further strengthen antioxidant defence, and
they assist with normal vision as well as
neurological well being.

V.Formulation Table

Ingredients Formglatlon
Pectin 2.50gm
Lutein powder 0.75gm
Spinach
powder 0.50gm

DHA 0.50gm
Ginkgo biloba 0.50gm
Blueberry Igm
ll\,/f::gﬁa 0.50gm
Vitamin E 0.25gm
Vitamin C lgm
(Amla powder)

(Honey/Stevia 17.50gm
Colouring

agent 48
Flavouring

agent 48
Gum Acacia q.s
Water q.s

VI.Method of Preparation
The Herbal Screen Detox and Eye Support
Gummies were made using a pectin based moulding
approach. Basically, this kind of method helps keep
the active ingredients evenly spread out, so the
gummies come out with a nice texture , good taste,
and also better stabilityi guess.

Step 1: Getting the Gummy Base Ready

First, the needed amount of purified water was
warmed to about 70-80°C. Then pectin was added
little by little into the hot water while stirring
without stopping, until you end up with a smooth
gel like solution.

Step 2: Making the Sweet Part

Honey was poured in slowly, still under continuous
stirring, into the pectin mixture. Stevia was used too,
to boost sweetness without pushing the sugar level
too much. The whole blend was mixed until
everything fully dissolved, no clumps at all.

Step 3: Adding the Herbal Components

The mixture temperature was brought down to under
50°C , just so heat sensitive phytochemicals don’t
get degraded. After that, blueberry extract, Ginkgo
biloba extract, Marigold extract, Amla extract,
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Sunflower Seed extract, DHA powder, and Zinc
Citrate were added one after the other while stirring
constantly, for a steadier distribution.

Step 4: Putting in the Functional Excipients

Next citric acid and sodium citrate were mixed in to
help hold the pH in a good range and support
flavour stability. Natural blueberry flavour, along
with natural colour, were added as well, to make the
final gummies feel more pleasant in terms of
organoleptic qualities.

Step 5: Filling the Moulds

Right after preparation, the uniform mixture was
poured into sterilized silicone gummy moulds,
quickly too, so premature gelation doesn’t start too
soon.

Step 6: Letting Them Cool and Set

The moulds were first left to cool at room
temperature then placed in refrigeration for 2—4
hours. This was done until gel formation was
complete.

Step 7: Removing From the Moulds

Once fully set, the gummies were taken out
carefully from the moulds. After removal, they were
checked visually for evenness of colour, texture, and
any possible defects.

Step 8: Packing and Keeping for Later

Finally, gummies were sealed into airtight, moisture
resistant containers and stored at room temperature,
away from direct sunlight. This helps protect
stability and the phytochemical content over time.
Overall, the entire manufacturing phase was run
under hygienic handling practices, to reduce
microbial contamination and keep the product
quality consistent.

VIIL.Evaluation Parameters
The prepared Herbal Screen Detox and Eye Support
Gummies were checked for their physico chemical
features, nutritional quality, organoleptic traits,

6.4. Phytochemicals Test

micro bio safety, plus antioxidant potential, so the
product stays solid, stable, and easy for consumers
to like.

6.1 Organoleptic evaluation

The gummies that were made up, were tested for
color, appearance, aroma, taste, texture, and overall
acceptability, using direct watching plus sensory
assessment.

Parameter Evaluation

Color Orange Yellow

Appearance Smooth, glossy, and uniform

Aroma Pleasant blueberry with pineapple
aroma

Taste Sweet with slight fruity acidity

Texture Soft, chewy, non-sticky

Overall Excellent

Acceptability

6.2 Physicochemical Evaluation
The physicochemical properties were determined
using standard analytical methods.

Parameter Observation
pH 3.0-4.0
Weight Variation + 5%
Moisture Content 18-22%

Gel Strength Good
Uniformity of Content = Uniform
Setting Time 2-3 hours

The optimized pH contributed to improved
microbial stability and enhanced flavour while
maintaining the structural integrity of the pectin-
based gummies.

6.3 Nutritional Evaluation

The nutritional profile was estimated using standard
food composition data.

Parameters evaluated included:

. Total carbohydrate

o Protein

o Fat

. Dietary fibre

o DHA

The formulation demonstrated a balanced nutritional
composition with functional bioactive ingredients
suitable for daily nutraceutical supplementation.
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L Carotenoids Carefully add a few | colour appeared | carotenoids
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H>SO..
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Chloride Test . Anthocyanin.
FeCls solution. appeared.
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Sample dissolved
Test f or in H:0. Add Boluret Violet/purple Presence of
v Protein - reagent [10% colour develops rotein
Biuret Test NaOH + 1% ps: Protett
CuSOs].
Test for Aqueous solution . Presence of
Gelling Agent Formation of .
VI . of sample. Add 1- . .. gelling
— Calcium 2% CaCl solution. | “Iit€ precipitate. agent/pectin
Chloride Test ’ : ’ gentp '
Add Molisch
reagent to aqueous
Test for solution of sample. . .
Carbohydrate — Carefully add \gi)helzr.mfcfior;ns EEES;nZizi
Molisch Test | conc. H2SO4 along junction. carboly '
the side of the test
tube.
VII
Aqueous solution Green, yellow,
Test for .
of sample. Add orange and brick- Presence of
Carbohydrate — . .
7 Benedict’s reagent red colour reducing sugar.
Benedict’s Test
(few drops). develops.
VIILIn Silico Study

Docking result

Ligand Target Protein Best Binding | Interpretation Pharmacological Relevance
Energy
(kcal/mol)

Lutein VEGFR-2 -11.2 Very strong binding Supports retinal protection
affinity indicating stable | and eye health against
ligand—protein prolonged screen exposure
interaction

DHA PPAR-y 7.6 Good binding affinity Neuroprotection, anti-
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demonstrating receptor | inflammatory activity and
activation potential retinal neuronal support

Ginkgolide | Acetylcholinesterase | —8.8 Strong interaction with | May improve cognitive

A (AChE) catalytic pocket of function and memory by
AChE modulating cholinergic

neurotransmission

Cyanidin KEAP1 -9.4 Strong binding Enhances antioxidant defense
suggesting disruption of | and reduces oxidative stress
KEAP1-NRF2 induced by digital screens
interaction

Detailed Interpretation
1. Lutein — VEGFR-2

That molecular docking work, showed lutein kind of
as the top binder to VEGFR-2, with binding energy
around —11.2 kcal/mol. so it seems like a really
stable ligand—receptor complex was formed, there’s
no doubt about the stability.

Submitted Protein
4ASD.pdb

Submitted Ligand
Conformer3D COMPOUND CID 5281243.sdf 5

VEGFR-2 has a big part in retinal vascular
homeostasis, and also in retinal protection. When
lutein binds strongly to VEGFR-2, it points toward
keeping the retinal structure intact, lowering retinal
oxidative injury, and guarding photoreceptor cells
from blue-light stress you know, the kind you get
with screens. so this result basically supports adding
lutein into the Screen Detox Eye and Brain Support
Gummies, for visual well-being, during long hours
of digital exposure.

Detected CurPockets

CurPocket Vina 1= Cavity 1= Center  Docking size Contact

ID score  volume (A3) X,y 2) Xy 2) residues
©c4 Sl 129 -25,10,-15  38,38,38 View ';:
oc3 -8.7 208 -21,-13,-6  38,38,38 View \::
oc2 I 516 =312 38,38,38 iew \:;
ocs 7.7 118 -8,-11,0 38,3838  Vie ;‘:
oc =15 1831 -24,-3,-9 38,38,38 Vie \::

] >

Download CurPockets

2. DHA - PPAR-y

Then DHA, gave a binding affinity of —7.6 kcal/mol with PPAR-y. meaning there was a pretty decent fit inside

the receptor’s binding cavity.

PPAR-y is tied to neuronal survival, inflammation, lipid handling, and oxidative stress. The docking score you
see, suggests DHA might activate PPAR-y related neuroprotective routes. That could mean less
neuroinflammation , and better support for cognitive ability. Because of that, DHA is a sensible choice as the
main neuroprotective ingredient in the nutraceutical gummy idea that’s being proposed.
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3. Ginkgolide A — Acetylcholinesterase
Ginkgolide A shows strong interaction with AChE, with a docking score of —8.8 kcal/mol. this indicates it sits
fairly stably within the active binding pocket.

CurPocket Vina 1= Cavity 1= Center  Docking size Contact

ID score  volume (A3) x, ¥, 2) Y. 2) residues
©oc2 -8.8 1302 10, -55,-25 20, 26, 20 View
oct -84 1346 -2,-50,-17 20, 20, 20 View
oc4 -8.0 856 -14,-43,27 20,20, 20 View
oc3 -6.5 1158 -8, -49, 45 20, 20, 20 View
[ofe) -6.3 765 0,-21,25 20, 20, 20 View

4
Download CurPockets

Center  Fullscreen  Ligand Style ¥ Color Ligand ~  Receptor Style ¥  Color Receptor + & @

ACHhE is the enzyme responsible for hydrolyzing acetylcholine. If Ginkgolide A binds to AChE, it might inhibit
enzyme action, and in turn acetylcholine availability increases in the synaptic cleft. In practical terms this is
linked with better learning, memory, concentration and overall cognitive performance. That’s why Ginkgo
biloba seems to contribute heavily to the brain-support theme in the developed formulation.
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4. Cyanidin - KEAP1

Cyanidin, had a binding energy of —9.4 kcal/mol
against KEAP1, and that implies a highly stable
interaction overall.

KEAPI1 acts as a negative regulator of the NRF2
antioxidant signaling pathway. So if cyanidin binds
strongly to KEAPI1, it may disrupt or block the

Center  Fullscreen  Ligand Style ¥ Color Ligand ¥  Receptor Style v Color Receptor ~ &}

Overall Scientific Justification

When I put it all together, the molecular
docking work kind of hints that the chosen
phytoconstituents could bind nicely to their
respective therapeutic targets, with good binding
energies. For example Lutein showed what looks
like a strong predicted interaction with VEGFR-2
(-11.2 kcal/mol) , and that might help explain
retinal protection in a practical sense. Then DHA
seemed to have a favourable binding tendency
toward PPAR-y (=7.6 kcal/mol) , suggesting a
potential neuroprotective and also anti-inflammatory
contribution. Ginkgolide A, in a similar vein,
presented a promising affinity for AChE (-8.8

In Silico Toxicity Analysis of Selected Phytoconstituents

KEAP1-NRF2 complex formation. This could then
allow NRF2 activation, and raise the levels of
internal antioxidant enzymes like SOD, catalase,
and glutathione peroxidase. As a result, cyanidin
could reduce oxidative stress linked with extended
digital screen exposure, and also help protect retinal
tissue along with neuronal cells.

CurPocket Vina 1= Cavity 17 Center Docking size Contact

ID score  volume (A3) x,v.2) Y 2) residues
ect -94 1715 -40, 3, -16 2721521 View I;
oca -6.5 136 -19,5,-10 = 21,21, 21 View t
oc3 -6.0 141 -40,12,-29  21,21,21 View t
ocCs -6.0 126 -32,-19,-18 21,21, 21 View t
oz | -55 155 21,1322 21,21,21 View
] »

Download CurPockets

kcal/mol) which may back wup cholinergic
neurotransmission and help with cognitive function.
Likewise, Cyanidin was predicted to interact with
KEAP1 (-9.4 kcal/mol), so it may be involved in
turning on the NRF2 mediated antioxidant route.

So overall, these docking results could
offer a kind of mechanistic framework for how the
selected ingredients might work in tandem to curb
oxidative stress, safeguard retinal tissues, bolster
memory-related processes, and ease what people
feel as symptoms linked to digital eye strain. Still,
keep in mind these are predictive in silico
observations only, so they’d need more wet-lab
experiments and then clinical validation before
anyone can truly confirm those biological effects.

Compound Major Findings

Overall Toxicity Assessment

Cyanidin AMES positive, no hERG inhibition, no
hepatotoxicity, no skin sensitization

Generally acceptable safety profile; mutagenicity
requires experimental validation

Ginkgolide A | Non-AMES toxic, no hERG inhibition,
no hepatotoxicity, no skin sensitization

Favorable toxicity profile with low predicted
systemic toxicity

DHA Non-AMES toxic, no hERG inhibition,
predicted hepatotoxicity and skin

Requires dose optimization despite excellent
therapeutic potential
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sensitization

Lutein

hepatotoxicity, no skin sensitization

Non-AMES toxic, hERG II positive, no

Overall acceptable safety with recommended
cardiovascular evaluation

In silico toxicity analysis

From the In silico toxicity assessment, it looked like
the chosen phytoconstituents might have an overall,
acceptable safety profile ,at least according to the
models. Ginkgolide A seemed to have the better
predicted toxicity behaviour. Meanwhile, Lutein
came out with the smallest predicted acute toxicity,
so it could be considered relatively safer among the
set. On the other hand, Cyanidin was predicted to be
AMES positive, whereas DHA pointed toward
hepatotoxicity and skin sensitization. Still, all four
compounds showed fairly low predicted cardiotoxic
risk, and only Lutein suggested a possible hERG 11
inhibition.

Taken together, these computational toxicity
estimates might help suggest the suitability of these
bioactive compounds for nutraceutical formulation
if they are used at proper concentrations. Even so,
these observations should be read as predictive in
silico evidence. More work would still be needed: in
vitro, in vivo, and clinical studies, before any firm
statement about safety for people can really be
made.

Overall Safety Discussion

The in silico toxicity assessment, suggested
that the chosen phytoconstituents might have a fairly
acceptable safety profile, so they could be pretty
suitable for nutraceutical development. In the set of
compounds that were checked, Ginkgolide A looked
like it had the best predicted toxicological behavior,
while Lutein seemed to have the lowest predicted
acute toxicity. Cyanidin, in turn, showed a
potentially good safety angle tied to antioxidant
effects , although it was predicted to turn out AMES
positive. DHA looked promising for cardiovascular
safety, but the computational model also suggested
it could maybe cause hepatotoxicity and skin
sensitization, so dose optimization might matter a
lot.

Also, none of the reviewed compounds
were predicted to show mutagenicity, cardiotoxicity,
and hepatotoxicity all at the same time, which may
point toward an overall favorable safety outlook for
the suggested formulation. Taken together, these
computational toxicity results can be used as initial
supporting hints for the safety of the Mobile/Screen
Detox Eye and Brain Support Gummies. Still, these
outcomes should be treated as predictive only, and

more in vitro, in vivo, as well as clinical
toxicological work would be needed, before making
any hard final claims about use in humans.

IX.Results

The developed Herbal Screen Detox and
Eye Support Gummies showed like, overall good
physicochemical nutritional and sensory traits,
which is pretty satisfactory. The optimized mix
turned out soft elastic, and with a fairly uniform
shape, plus that nice purple blue look , and a
pleasant blueberry kind of taste. The pectin level
seemed to give the gel a desirable feel, not too hard,
not really sticky either.

Adding blueberry extract, Ginkgo biloba
extract, marigold extract, DHA, vitamin C, vitamin
E, and zinc made the formula basically packed with
antioxidants and helpful nutrients for eye wellness
as well as mental function. Honey worked as a
natural sweetener that also improved the texture and
helped with moisture staying in the gummies. So, in
a sense it was sweet + supportive.

When the formulation was prepared, it also
displayed acceptable pH, solid gel strength,
consistent weight, and overall favourable sensory
characteristics. Those antioxidant rich herbal parts
are expected to help dial down oxidative stress from
long hours in front of digital screens. And then, the
pairing of lutein with DHA supports retinal integrity,
while Ginkgo biloba supports cerebral blood flow,
and cognitive performance too.

In the end, the gummies matched the target
quality parameters pretty well, and they look like
they have excellent potential as a dual action herbal
nutraceutical for supporting both eyes and brain
health.

Summary of Evaluation Results

Parameter Observation
Appearance Excellent

Texture Soft and Chewy
Taste Pleasant

Color Orange-Yellow
Aroma Blueberry-Pineapple
pH 3-4

Gel Strength Good

Uniformity Passed

Stability Good

Overall Acceptability | Excellent
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X.Discussion

The growing prevalence of digital eye
strain, and screen related cognitive fatigue has in
turn created a demand for nutraceuticals that can
help protect not only vision but also neurological
well-being. This particular formulation was made
with scientifically chosen herbal extracts plus
essential  nutrients, which have sort of
complementary pharmacological effects or at least
they’re intended to work together in that way.

Blueberry extract was picked as the main
antioxidant ingredient because it contains a lot of
anthocyanins. These anthocyanins can neutralize
reactive oxygen species that build up during long
exposure to blue light, so the retinal tissues get
protection from oxidative injury. beyond that, they
may also support retinal blood flow and overall
visual performance, which sounds sensible and
practical for screen users.

Marigold extract is used as the key source
of lutein, an important macular pigment. Lutein kind
of works by selectively absorbing high energy blue
light before it even gets to retinal photoreceptors. It
also helps reduce photo oxidative stress, so the
macula stays more stable and visual acuity remains
supported, especially in people with heavy digital
screen routines.

Ginkgo biloba adds neuroprotective and
vasodilatory contributions, mainly by improving
microcirculation in the brain and eyes. When blood
flow ramps up, oxygen and nutrients can reach
retinal tissues and neurons more efficiently. That in
theory helps with concentration, memory, and
general cognitive performance.

DHA is a structural omega 3 fatty acid, and
it is a major part of retinal photoreceptor membranes
along with neuronal cell membranes. Having
enough DHA helps with visual signal transmission,
smoother neuronal communication and it even
supports brain development.

Vitamin C and Vitamin E act in a kind of
coordinated antioxidant manner, they interrupt free
radical chain reactions and guard cellular
membranes against oxidative damage. Zinc then
supports retinal metabolism, immune function,
antioxidant enzyme activity, plus neurotransmitter
synthesis. So overall it’s not just one single “thing”,
more like several supportive roles at the same time.

When all of these are combined, the
formulation uses a multi target approach rather than
depending on only one therapeutic route. These
synergistic interactions, in combination, strengthen
the overall effectiveness for handling screen induced

oxidative stress and maintaining both visual and
cognitive wellness.

Compared with conventional tablets or
capsules , the gummy format often results in better
patient compliance. This is because it has a pleasant
taste, it’s chewable , and it’s easier to take without
needing water. It’s also especially relevant for
children, adolescents, working professionals, and
elderly users who sometimes have trouble with
swallowing traditional oral dosage forms.

This formula also mirrors the wider global
interest in plant based nutraceuticals, functional
foods, and preventive health care. With more people
paying attention to digital wellness, Herbal Screen
Detox and Eye Support Gummies could be seen as a
fairly promising natural choice for maintaining eye
health, lowering mental fatigue, and improving
quality of life for everyday users of digital devices.

XI.Future Scope

The demand for nutraceutical products
aimed at digital health is rising pretty fast, mostly
because people are relying more and more on
smartphones, computers, tablets , and other
electronic things. In that sense, the developed
Herbal Screen Detox and Eye Support Gummies
they have real potential for future research, product
development, and even later commercial use, too.

For upcoming investigations, a big
direction could be doing large-scale clinical studies
to see how well the formulation works for reducing
Digital Eye Strain (DES) and helping visual
performance, plus maybe boosting cognitive
function across different age groups. Human clinical
trials will also help provide much stronger scientific
backing about safety, dosage fine tuning, and the
long-term health impact.

There’s also room to tweak the formulation
by adding other herbal antioxidants like saffron
extract, astaxanthin, blackcurrant extract, or
lycopene, to push retinal protection a bit further and
increase antioxidant activity overall. In the same
way, sugar-free or low-calorie versions could be
developed, using alternative natural sweeteners, so
the product might fit diabetic and obese individuals
better.

Another line of study may involve
improving bioavailability, for example through
nanoencapsulation or microencapsulation of those
sensitive phytoconstituents, so that lutein, DHA, and
other bioactive compounds stay more stable and
absorb better. And then, shelf-life evaluations under
different environmental conditions can also be done,
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just to check how commercially stable the gummies
remain over time.

Overall, the formulation has considerable
commercial promise as a functional nutraceutical for
students, software professionals , gamers, office
workers, teachers, and basically anyone with long
screen hours. As preventive healthcare awareness
keeps growing, herbal gummies could become a
more appealing alternative than conventional tablets
or capsules, mainly because they’re convenient,
taste friendly, and often lead to higher patient
compliance.

So, in short, this present formulation gives
a solid base for making new herbal nutraceuticals
that focus on both visual comfort and cognitive
wellness in this digital era, even if the specifics still
need further refinement later.

XII.Conclusion

So, this present study, kind of successfully
proposed the development of a Herbal Screen Detox
and Eye Support Gummy as a new dual action
nutraceutical product, made mainly to minimize the
annoying adverse effects that can come with
prolonged digital screen exposure. The formulation
brings together carefully chosen herbal extracts and
essential nutrients, that have antioxidant, retinal
protective, neuroprotective, and also cognitive
supportive roles.

For example, blueberry extract has
anthocyanins that help shield retinal cells from
oxidative damage, and marigold extract provides
lutein which in a way acts like a filter for the
harmful blue light and also supports macular health.
Ginkgo biloba supports cerebral and ocular blood
circulation, so it indirectly helps with both cognitive
performance and visual function. DHA contributes
to the structural integrity of retinal photoreceptors
and neuronal membranes, while Vitamin C Vitamin
E and Zinc strengthen the body’s antioxidant
defence system, sort of overall.

Also, the pectin based gummy dosage form
seems to offer good consumer acceptability, because
it has a pleasant taste, a chewable texture, and it is
quite easy to administer. Then honey is used as a
natural sweetener and that further improves the
product palatability, and it supports the broader
concept of a herbal nutraceutical, you know.

When the prepared gummies were
evaluated, they showed satisfactory
physicochemical characteristics, acceptable sensory
properties, good room temperature stability, and
promising nutritional composition. Basically, the

synergistic mix of the herbal ingredients delivers a
broad protection against oxidative stress caused by
long term use of digital devices while also
supporting eye health , brain function, and overall
well-being.

In conclusion, the developed Herbal Screen
Detox and Eye Support Gummies look like an
innovative, consumer friendly, and scientifically
justified nutraceutical formulation with considerable
potential for future clinical research and commercial
development. The product may be used as an
effective preventive nutritional strategy for keeping
visual comfort, cognitive performance, and long
term ocular health, especially for people who
regularly use digital screens.
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