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Formulation Details

Current Formulation: NONE (create formula from scratch)

Delivery Type: Capsule

Units per day: 3

Target Users: Adults with high blood sugar / diabetes, obesity

Requirements: Herbal and nutraceutical ingredients, no muscle wasting

Regulatory Frameworks: India: India (FSSAI), US: US (FDA)

Strict Mode: Enabled

Manufacturing Specifications: HPMC size 00

Max Additional Ingredients: 5

Desired Benefits: Anti diabetic effect, anti-obesity, insulin resistance taken care.

Strong therapeutic effects like blockbuster drugs, but this should not have the strong side effects

Summary

This formulation enhancement adds 5 new ingredients to create a comprehensive glycemic control and 
diabetes prevention supplement. Key additions include Berberine hydrochloride (250mg per capsule) for 
AMPK activation and glucose regulation, Gymnema sylvestre leaf extract (185mg) for glucose absorption 
blocking and insulin stimulation, Zinc gluconate providing 3mg elemental zinc for pancreatic β-cell function, 
Vitamin D3 (200 IU) for insulin sensitivity enhancement, and Chromium picolinate providing 11.7mcg 
elemental chromium for insulin receptor signaling optimization. These synergistic ingredients target fasting 
glucose reduction, HbA1c improvement, insulin resistance mitigation, lipid profile enhancement, and overall 
diabetes progression prevention in prediabetic and type 2 diabetic populations, with all components 
compliant with FSSAI and FDA regulations.
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Final Formulation Ingredients

Ingredients:

Berberine Hydrochloride
Chromium Picolinate
Gymnema sylvestre Leaf Extract
Magnesium Stearate
Silicon Dioxide
Vitamin D3 Premix
Zinc Gluconate

Ingredient Synergy Research

SYNERGY: berberine + curcumin + inositol + banaba + chromium picolinate
Clinical trial demonstrated that this five-ingredient combination significantly reduced fasting and 
post-prandial plasma glucose, glycated hemoglobin, fasting plasma insulin, HOMA-IR index, and 
inflammatory markers (hs-CRP) in patients with dysglycemia. The combination showed superior 
efficacy compared to placebo with complementary mechanisms targeting multiple pathways of 
glucose metabolism and insulin sensitivity.
Ingredient Type: New
Source 1: Journal - https://doi.org/10.2147/DMSO.S232791
Source 2: Clinical Trial - https://clinicaltrials.gov/study/NCT04107987

SYNERGY: cinnamon + banaba + kudzu + fenugreek + gymnema + ginseng + berberine
Polyherbal formulation (GlucoSupreme Herbal) containing these seven ingredients was designed and 
studied in a clinical trial for prediabetic adults. The combination targets multiple mechanisms of 
glucose control including alpha-glucosidase inhibition, insulin secretion enhancement, and insulin 
sensitivity improvement through complementary phytochemical actions.
Ingredient Type: New
Source 1: Journal - https://doi.org/10.1186/s13063-018-3032-6
Source 2: Clinical Trial - https://clinicaltrials.gov/study/NCT03388762

SYNERGY: banaba + chromium picolinate
Narrative review specifically identified that combining banaba leaf extract (rich in corosolic acid and 
ellagitannins) with chromium picolinate may offer synergistic benefits in managing dysglycemia. 
Both ingredients independently improve glucose control and insulin sensitivity, and their combination 
may provide complementary effects on glucose metabolism and lipid profiles.
Ingredient Type: New
Source 1: Journal - https://doi.org/10.26355/eurrev_202506_37275
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SYNERGY: myo-inositol + D-chiro-inositol
The 40:1 ratio of myo-inositol to D-chiro-inositol demonstrates synergistic effects in insulin resistance 
management. Myo-inositol enhances insulin signaling and FSH receptor expression, while D-chiro-
inositol at lower doses counteracts insulin resistance. This specific ratio has been validated in 
multiple clinical studies for improving insulin sensitivity, metabolic parameters, and reducing HOMA-
IR in insulin-resistant individuals.
Ingredient Type: New
Source 1: Journal - https://doi.org/10.2147/DDDT.S524718
Source 2: Journal - https://doi.org/10.1007/s00210-025-03813-9
Source 3: Journal - https://doi.org/10.1159/000536163

SYNERGY: curcumin + piperine
Piperine (from black pepper) significantly enhances curcumin bioavailability through modulation of 
metabolic enzymes and drug transporters. This well-established synergy improves curcumin's 
absorption and systemic availability, allowing for enhanced anti-inflammatory and antioxidant effects 
at lower doses, which is particularly beneficial for diabetes management.
Ingredient Type: New
Source 1: Journal - https://doi.org/10.2174/1389200223666220825101212
Source 2: Journal - https://doi.org/10.1007/978-3-031-28012-2_22

SYNERGY: ginseng + berberine
Ginsenoside Rb1 (from ginseng) and berberine synergistically protect against type 2 diabetes at a 1:4 
ratio, demonstrating superior effects compared to metformin alone in reducing white adipose tissue, 
ameliorating insulin resistance, and improving glucose and lipid metabolism through the GDF15/HAMP 
pathway
Ingredient Type: New
Source 1: Journal - https://doi.org/10.1016/j.phrs.2025.107711

SYNERGY: alpha-lipoic acid + D-chiro-inositol
Alpha-lipoic acid and D-chiro-inositol combination significantly improves insulin sensitivity, reduces 
HOMA-IR, and decreases BMI in women with insulin resistance and metabolic disorders, with 
synergistic effects on hepatic insulin extraction
Ingredient Type: New
Source 1: Journal - https://doi.org/10.1080/09513590.2022.2089107
Source 2: Journal - https://doi.org/10.1080/09513590.2018.1540573

SYNERGY: berberine + ginsenoside Rb1
Ginsenoside Rb1 (from Panax ginseng) and berberine demonstrate superior synergistic effects 
compared to metformin monotherapy in type 2 diabetes. The combination at a 1:4 ratio shows more 
pronounced effects on reducing white adipose tissue weight ratio, ameliorating insulin resistance, and 
improving glucose and lipid metabolism. The synergy operates through comprehensive modulation of 
hepatic metabolism via the GDF15/HAMP pathway across all liver zones.
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Ingredient Type: New
Source 1: Journal - https://pubmed.ncbi.nlm.nih.gov/40147680/

SYNERGY: myo-inositol + chromium picolinate + glycine
Myo-inositol, chromium picolinate, and glycine demonstrate synergistic effects in metabolic syndrome 
management. This nutraceutical combination significantly improves insulin sensitivity (HOMA-IR), 
reduces body weight and BMI, decreases abdominal circumference, and improves lipid profiles (total 
cholesterol, LDL, triglycerides) while increasing HDL cholesterol. The combination shows safety and 
efficacy without measurable side effects.
Ingredient Type: New
Source 1: Journal - https://pubmed.ncbi.nlm.nih.gov/39683371/

SYNERGY: berberine + puerarin + baicalin
Berberine, puerarin (from kudzu), and baicalin work synergistically to activate the SIRT1/AMPK 
signaling pathway, demonstrating strong binding affinities to key proteins in this pathway (binding 
energies -7.5 to -9.1 kcal/mol). This combination significantly improves insulin resistance (HOMA-IR), 
fasting blood glucose, and HbA1c in type 2 diabetes patients with superior efficacy compared to 
individual components.
Ingredient Type: New
Source 1: Journal - https://doi.org/10.1016/j.jep.2025.120960

SYNERGY: alpha-lipoic acid + berberine + chromium picolinate
Combined supplementation with alpha-lipoic acid, berberine, and chromium picolinate as part of 
functional nutrition approach significantly reduced HbA1c by 13.75%, post-prandial blood glucose by 
14.51%, and post-prandial serum insulin by 34.31% in prediabetes and type 2 diabetes patients
Ingredient Type: New
Source 1: Journal - https://doi.org/10.7759/cureus.63744

SYNERGY: quercetin + resveratrol
Quercetin and resveratrol demonstrate synergistic antioxidant effects in reducing platelet reactive 
oxygen species and attenuating increased platelet activity stemming from hyperglycemia, with 
combined treatment showing enhanced protective effects on diabetes-related complications
Ingredient Type: New
Source 1: Journal - https://doi.org/10.1016/j.rpth.2024.102548

SYNERGY: silybum marianum + gymnema sylvestre + momordica charantia + trigonella 
foenum-graecum
Four-way synergistic combination of silybum marianum, gymnema sylvestre, momordica charantia, 
and trigonella foenum-graecum demonstrates superior PTP1B inhibition (45%) compared to individual 
extracts and metformin (38%). This combination enhances glucose uptake efficiency and antioxidant 
activity, with synergistic effects on insulin signaling pathway inhibition.
Ingredient Type: New
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Source 1: Journal - https://doi.org/10.1080/02648725.2022.2162236

SYNERGY: berberine + alpha-lipoic acid + chromium picolinate + magnesium
A comprehensive functional nutrition approach combining berberine, alpha-lipoic acid, chromium 
picolinate, and magnesium demonstrated significant synergistic effects in reducing HbA1c by 13.75%, 
post-prandial blood glucose by 14.51%, and post-prandial serum insulin by 34.31% in prediabetic and 
type 2 diabetic patients, with additional benefits including 2.91 kg weight loss and improved insulin 
sensitivity.
Ingredient Type: New
Source 1: Journal - https://doi.org/10.7759/cureus.63744

SYNERGY: berberine + metformin
Combination treatment of berberine with metformin further reduces blood glucose and improves 
insulin sensitivity compared to monotherapy, with synergistic effects on gut microbiota modulation and 
altered pharmacokinetics
Ingredient Type: New
Source 1: Journal - https://doi.org/10.1016/j.phymed.2022.154099

SYNERGY: berberine + cinnamaldehyde + curcumin
Berberine, cinnamaldehyde, and curcumin create a functional complementarity for glycemic and weight 
management. Cinnamaldehyde and curcumin additively enhance insulin-stimulated glucose uptake in 
adipocytes, while berberine inhibits de novo fatty acid biosynthesis and fat cell differentiation. In diet-
induced obesity models, this three-ingredient combination prevents weight gain, improves glucose 
tolerance, reduces HbA1c, blood lipids, visceral adiposity, and liver steatosis.
Ingredient Type: New
Source 1: Journal - https://doi.org/10.3390/nu14183784

INCOMPATIBILITY: berberine + cyclosporine
Berberine significantly increases cyclosporine bioavailability by 34-98% through inhibition of intestinal 
P-glycoprotein and CYP3A4 enzymes. This can lead to elevated cyclosporine blood concentrations and 
potential toxicity in transplant patients. Clinical studies in renal transplant recipients showed mean 
AUC increase of 34.5% and Cmin increase of 88.3%.
Ingredient Type: New
Type: Medicine Interaction
Source 1: Journal - https://doi.org/10.1007/s00228-005-0952-3
Source 2: Journal - https://doi.org/10.1002/ptr.2808
Source 3: Journal - https://doi.org/10.1155/2014/145325

INCOMPATIBILITY: berberine + digoxin
Berberine inhibits intestinal P-glycoprotein, significantly increasing digoxin bioavailability in a dose-
dependent manner (AUC increases of 133-170% reported). This can lead to digoxin toxicity, particularly 
concerning given digoxin's narrow therapeutic window. The interaction is most pronounced with oral 
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digoxin administration.
Ingredient Type: New
Type: Medicine Interaction
Source 1: Journal - https://doi.org/10.1002/ptr.2808

INCOMPATIBILITY: berberine + CYP3A4 substrates
Berberine is a potent inhibitor of CYP3A4 and CYP2D6 enzymes, which metabolize numerous 
commonly used medications including statins, beta-blockers, antiarrhythmics, and many others. This 
can lead to increased drug concentrations and potential adverse effects. Clinical evidence shows 
berberine acts as a weak to moderate CYP3A4 inhibitor at commonly recommended doses.
Ingredient Type: New
Type: Medicine Interaction
Source 1: Journal - https://doi.org/10.1007/s00210-024-03326-x
Source 2: Journal - https://doi.org/10.1055/s-0032-1315117

INCOMPATIBILITY: D-chiro-inositol
High-dose D-chiro-inositol (2400 mg/day) in insulin-resistant women caused unexpected hormonal 
effects including hyperandrogenism, elevated testosterone, androstenedione, and menstrual 
irregularity. While metabolic benefits were observed, the hormonal side effects suggest that high-dose 
D-chiro-inositol supplementation requires careful dosing and monitoring, particularly in women.
Ingredient Type: New
Type: Dosage Warning
Source 1: Journal - https://doi.org/10.3389/fendo.2025.1399308

INCOMPATIBILITY: ginseng + warfarin
Ginseng (ginsenosides) antagonizes warfarin's anticoagulant effect by increasing hepatic CYP3A4 and 
CYP2C9 enzyme activity, reducing warfarin blood concentration and increasing thrombosis risk. 
Multiple clinical studies document this serious interaction requiring INR monitoring
Ingredient Type: New
Type: Medicine Interaction
Source 1: Journal - https://doi.org/10.1038/s41598-017-05825-9
Source 2: Journal - https://doi.org/10.1016/j.ejps.2019.105100
Source 3: Journal - https://doi.org/10.1177/2515690X251334445

INCOMPATIBILITY: berberine + CYP2D6 substrates
Berberine is a potent inhibitor of CYP2D6 enzyme, which metabolizes many clinically used drugs 
including antidepressants, antiarrhythmics, and beta-blockers. This inhibition can significantly increase 
plasma concentrations of CYP2D6 substrates, leading to potential toxicity and adverse drug 
interactions
Ingredient Type: New
Type: Medicine Interaction
Source 1: Journal - https://doi.org/10.1007/s00210-024-03326-x
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INCOMPATIBILITY: berberine + P-glycoprotein substrates
Berberine inhibits intestinal P-glycoprotein transporter, leading to dose-dependent increased 
bioavailability of P-gp substrates including digoxin, cyclosporine, and other drugs with narrow 
therapeutic windows. This can result in supratherapeutic drug levels and toxicity
Ingredient Type: New
Type: Medicine Interaction
Source 1: Journal - https://doi.org/10.1002/ptr.2808

INCOMPATIBILITY: berberine + atorvastatin
Berberine inhibits CYP3A4 and P-glycoprotein, significantly increasing atorvastatin bioavailability and 
plasma concentrations, creating potential for drug-drug interaction and increased statin side effects
Ingredient Type: New
Type: Medicine Interaction
Source 1: Journal - https://doi.org/10.1080/00498254.2023.2290648

Competitive Analysis

Analysis of 5 top competing products in the market

Product Brand Ingredients

1. Himalaya Diabecon DS Tablets Himalaya 
Wellness

Gymnema, Indian Kino Tree, Shilajeet

2. Baidyanath Madhumehari Yog Tablets Baidyanath Gudmar Patra, Jamun Guthali, Neem Patra, Shudha 
Shilajeet, Swarna Bhasma, Trivang Bhasma

3. Kerala Ayurveda Glymin Tablet Kerala 
Ayurveda

Amalaki, Asana, Jambu, Meshashiringi

4. Unicare Meharogya Tablet Unicare 
Remedies

Amalaki, Dhamasa, Gudmar Extract, Haridra, 
Jamunbeej Extract, Kiratatikta, Musta Extract, 
Shingrapatra, Twak

5. Maharishi Ayurveda Glucomap Tablet Maharishi 
Ayurveda

Arjuna, Jamun, Karela, Neem, Shilajit

1. Himalaya Diabecon DS Tablets: https://himalayawellness.in/products/diabecon-ds

2. Baidyanath Madhumehari Yog Tablets: https://www.baidyanath.com/products/baidyanath-madhumehari-yog-with-gold-effective-
in-managing-blood-sugar-30-tablets

3. Kerala Ayurveda Glymin Tablet: https://www.amazon.in/Kerala-Ayurveda-Glymin-Tablet-Count/dp/B009YF17KE

4. Unicare Meharogya Tablet: https://unicareremedies.com/product/meharogya-tablet-ayurvedic-medicine-for-sugar-control-in-
india/

5. Maharishi Ayurveda Glucomap Tablet: https://maharishiayurvedaindia.com/products/glucomap-manages-diabetes-naturally
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Himalaya Diabecon DS Tablets by Himalaya Wellness

Customer feedback for Himalaya Diabecon DS Tablets

PRAISE: https://himalayawellness.in/products/diabecon-ds

"diabecon ds very suitable for diabetic"

PRAISE: https://himalayawellness.in/products/diabecon-ds

"Excellent!"

PRAISE: https://himalayawellness.in/products/diabecon-ds

"Highly recommended!"

PRAISE: https://himalayawellness.in/products/diabecon-ds

"Excellent! Where will I claim my points. Can I use in your outlet in Ernakulam"

COMPLAINT: https://www.1mg.com/otc/himalaya-diabecon-ds-tablet-manages-blood-sugar-level-otc268145

"Very worst product, skin is allergic by using even 1 tablet."

COMPLAINT: https://www.1mg.com/otc/himalaya-diabecon-ds-tablet-manages-blood-sugar-level-otc268145

"no results it is not effective please dont waste money on this"

COMPLAINT: https://www.1mg.com/otc/himalaya-diabecon-ds-tablet-manages-blood-sugar-level-otc268145

"Mild effect on sugar control Take 10 minutes minutes before meal. Meal should not have high GI food"

PRAISE: https://www.1mg.com/otc/himalaya-diabecon-ds-tablet-manages-blood-sugar-level-otc268145

"Daibicon is working well I had stopped metformin."

PRAISE: https://www.1mg.com/otc/himalaya-diabecon-ds-tablet-manages-blood-sugar-level-otc268145

"Very effective I trust himalaya medicine in 2016 for kidney stone. In left was 5 and right was 9 stone. Within 15 days all removed 
through urine And now this diabecon ds works from same day"

PRAISE: https://www.1mg.com/otc/himalaya-diabecon-ds-tablet-manages-blood-sugar-level-otc268145

"Actually my wife is consuming the medicine although she is not diabetic but the medicine is very effective her sugar level normal 
whenever I have measured"

PRAISE: https://www.1mg.com/otc/himalaya-diabecon-ds-tablet-manages-blood-sugar-level-otc268145

"Very effective Using for last one year My blood sugar has come down"

Baidyanath Madhumehari Yog Tablets by Baidyanath

Customer feedback for Baidyanath Madhumehari Yog Tablets

PRAISE: https://www.1mg.com/otc/madhumehari-yog-with-gold-tablet-supports-healthy-blood-sugar-metabolism-otc401658

"Himalayan Diabecon-Ds plus Madhumehari with gold i 1-1 tab such sham khan se 20 min pehle Gene se sugar 410 se 200 aa Ai 
sirf 20 dino Mae"

PRAISE: https://www.1mg.com/otc/madhumehari-yog-with-gold-tablet-supports-healthy-blood-sugar-metabolism-otc401658

"Best medicine for diabetes promote BAMS Dr. and pharmacy"
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PRAISE: https://www.1mg.com/otc/madhumehari-yog-with-gold-tablet-supports-healthy-blood-sugar-metabolism-otc401658

"I like this product. I think this will help Type-II DM."

COMPLAINT: https://www.1mg.com/otc/madhumehari-yog-with-gold-tablet-supports-healthy-blood-sugar-metabolism-

otc401658

"Not working well"

PRAISE: https://www.bigvalueshop.com/product/baidyanath-madhumehari-yog/

"Good for diabetes and controling BP"

Kerala Ayurveda Glymin Tablet by Kerala Ayurveda

Customer feedback for Kerala Ayurveda Glymin Tablet

PRAISE: https://www.1mg.com/otc/kerala-ayurveda-glymin-tablet-for-glycemic-care-otc368223

"Nice product for sugar persons"

PRAISE: https://www.1mg.com/otc/kerala-ayurveda-glymin-tablet-for-glycemic-care-otc368223

"Good medicine"

COMPLAINT: https://www.1mg.com/otc/kerala-ayurveda-glymin-tablet-for-glycemic-care-otc368223

"How can we rate a medicine only in two days"

PRAISE: https://www.1mg.com/otc/kerala-ayurveda-glymin-tablet-for-glycemic-care-otc368223

"Curved amrit hai"

PRAISE: https://www.1mg.com/otc/kerala-ayurveda-glymin-plus-tablet-glycemic-care-otc530528

"Best medicine for diabetic patients I feel better now"

PRAISE: https://www.1mg.com/otc/kerala-ayurveda-glymin-plus-tablet-glycemic-care-otc530528

"Very effective medicine for diabetic patients"

PRAISE: https://www.1mg.com/otc/kerala-ayurveda-glymin-plus-tablet-glycemic-care-otc530528

"True ayurveda! Proper dose controls blood sugar perfectly"

PRAISE: https://www.1mg.com/otc/kerala-ayurveda-glymin-plus-tablet-glycemic-care-otc530528

"Very effective"

Unicare Meharogya Tablet by Unicare Remedies

No customer reviews collected for this product

Maharishi Ayurveda Glucomap Tablet by Maharishi Ayurveda

Customer feedback for Maharishi Ayurveda Glucomap Tablet

PRAISE: https://www.1mg.com/otc/maharishi-ayurveda-glucomap-tablet-diabetes-management-with-jamun-karela-neem-arjuna-

controls-blood-sugar-otc507460

This report is AI-generated for R&D exploration only and does not constitute medical, legal, or manufacturing advice. All formulations and claims are 
theoretical and require physical validation, safety testing (e.g., USP <51>), and regulatory review by qualified professionals before commercialization. 

Formulaite assumes no liability for errors, safety issues, or regulatory non-compliance. Third-party trademarks are the property of their respective 
owners. This material is not intended for human or animal consumption, diagnosis, treatment, or prevention of any disease.
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"Great product, my fathers glucose level shows significant reduction. Will post a review after long term use."

COMPLAINT: https://www.1mg.com/otc/maharishi-ayurveda-glucomap-tablet-diabetes-management-with-jamun-karela-neem-

arjuna-controls-blood-sugar-otc507460

"Didn't have any effect on my husbands blood sugar"

PRAISE: https://www.1mg.com/otc/maharishi-ayurveda-glucomap-tablet-diabetes-management-with-jamun-karela-neem-arjuna-

controls-blood-sugar-otc507460

"Very much effective Really working I am hopeful that use of this medicine will show good result over long term use"

PRAISE: https://www.silkrute.com/health-and-personal/health-and-wellness/panchkarma/maharishi-ayurveda-glucomap-natural-

glucose-regulator-improves-blood-sugar-metabolism-clinically-tested-60-tablets/

"While many ayurvedic medicines in the market claim to have very high quality ingredients and claim to be very effective, this one 
from famous Maharshi Ayurved actually works."

PRAISE: https://www.silkrute.com/health-and-personal/health-and-wellness/panchkarma/maharishi-ayurveda-glucomap-natural-

glucose-regulator-improves-blood-sugar-metabolism-clinically-tested-60-tablets/

"It's very good tablet for diabetic patients along with regular tablet and become a droped regular tablet and reverse your diabetic 
thanks to GulcoMop tablet"

PRAISE: https://www.silkrute.com/health-and-personal/health-and-wellness/panchkarma/maharishi-ayurveda-glucomap-natural-

glucose-regulator-improves-blood-sugar-metabolism-clinically-tested-60-tablets/

"Good For prediabetic condition"

COMPLAINT: https://www.silkrute.com/health-and-personal/health-and-wellness/panchkarma/maharishi-ayurveda-glucomap-

natural-glucose-regulator-improves-blood-sugar-metabolism-clinically-tested-60-tablets/

"Is okay qualities ok but no use to control blood sugar happy with the product as it is an ayurvedic product use for blood sugar 
control almost not that great"

PRAISE: https://www.silkrute.com/health-and-personal/health-and-wellness/panchkarma/maharishi-ayurveda-glucomap-natural-

glucose-regulator-improves-blood-sugar-metabolism-clinically-tested-60-tablets/

"Useful for prediabetic patients."

PRAISE: https://www.aalamroots.com/product/maharishi-ayurveda-glucomap/

"Best results"

PRAISE: https://www.aalamroots.com/product/maharishi-ayurveda-glucomap/

"Very good quality and fast shipping."

COMPLAINT: https://maharishiayurvedaindia.com/products/glucomap-manages-diabetes-naturally

"My fasting suger was 182 when i stop jalara 50 500 n want to with ayurvedic glucosamine to control my super.. I check super 
yesterday it was 230 fasting .. so looks like this medicine us not working where you claim that type 2 sugar will ho in three months."

PRAISE: https://maharishiayurvedaindia.com/products/glucomap-manages-diabetes-naturally

"I am using this glucomap tablet to control my diabetes. Thanks"

PRAISE: https://maharishiayurvedaindia.com/products/glucomap-manages-diabetes-naturally

"My sugar level has been managed to some extent after using two tabs twice daily"

This report is AI-generated for R&D exploration only and does not constitute medical, legal, or manufacturing advice. All formulations and claims are 
theoretical and require physical validation, safety testing (e.g., USP <51>), and regulatory review by qualified professionals before commercialization. 

Formulaite assumes no liability for errors, safety issues, or regulatory non-compliance. Third-party trademarks are the property of their respective 
owners. This material is not intended for human or animal consumption, diagnosis, treatment, or prevention of any disease.
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Total reviews collected: 37

Original Formula vs Competitors

Market Gaps:

• Cardiovascular support ingredients: Competitors like Maharishi Ayurveda (Arjuna) and Baidyanath (Swarna 
Bhasma, Trivang Bhasma) include cardiac-protective elements, which is critical since diabetes significantly 
increases cardiovascular risk

• Mineral bioavailability enhancers: Baidyanath uses Swarna Bhasma and Trivang Bhasma (gold and three-metal ash 
preparations) which may enhance mineral absorption and provide trace elements—absent from most competitors

• Comprehensive liver support: While some competitors include detoxifying herbs, there's limited emphasis on 
hepatoprotective ingredients despite liver's central role in glucose metabolism and obesity management

• Anti-inflammatory standardization: Competitors list ingredients but lack emphasis on standardized anti-
inflammatory extracts (e.g., curcumin from Haridra, standardized Neem alkaloids) which would address chronic 
inflammation in metabolic syndrome

• Digestive enzyme support: No competitor explicitly includes digestive support, which is important for nutrient 
absorption and preventing muscle wasting through improved protein utilization

• Muscle preservation strategy: Despite the 'no muscle wasting' requirement, competitors don't explicitly address 
protein metabolism or amino acid preservation—a significant market gap

Competitive Advantages:

• Gymnema (Himalaya Diabecon DS): Established reputation for direct blood sugar reduction through pancreatic 
beta-cell stimulation—a flagship ingredient that should be considered as a core component

• Jamun/Jambu multi-competitor validation: 4 out of 5 competitors include Jamun (Syzygium cumini), indicating 
strong market validation for seed/fruit extracts in glucose management

• Shilajit consistency: 3 competitors (Himalaya, Baidyanath, Maharishi) include Shilajit, suggesting strong evidence 
base for mineral-rich adaptogenic support and energy maintenance (relevant to preventing muscle wasting)

• Gudmar/Meshashiringi dual approach: Competitors use both Gymnema (Gudmar) and Meshashiringi, suggesting 
complementary mechanisms—one for glucose reduction, one for metabolic support

• Neem multi-system approach: 2 competitors include Neem, indicating recognition of its antimicrobial, anti-
inflammatory, and blood-purifying properties relevant to diabetic complications

• Amalaki (Vitamin C source): 2 competitors include this, providing natural antioxidant support without synthetic 
additives—important for FSSAI compliance and natural positioning

Competitive Disadvantages:

• Lack of protein-sparing mechanism: Your formulation (if created from scratch) should explicitly address muscle 
preservation through ingredients that support protein synthesis or amino acid metabolism—competitors don't 
emphasize this despite the requirement

• Limited standardization transparency: Competitor products list botanical names but don't specify extract ratios, 
standardization percentages, or bioavailability enhancement—this creates an opportunity gap but also means you're 
competing on trust without clear differentiation

This report is AI-generated for R&D exploration only and does not constitute medical, legal, or manufacturing advice. All formulations and claims are 
theoretical and require physical validation, safety testing (e.g., USP <51>), and regulatory review by qualified professionals before commercialization. 
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• Absence of synergistic extraction methods: Competitors don't appear to use complementary extraction techniques 
(e.g., water + alcohol extracts) to capture both water-soluble and lipophilic compounds—a potential weakness 
across the market

• No explicit obesity management ingredients: While blood sugar control indirectly supports weight management, 
competitors lack specific lipid metabolism or satiety-supporting ingredients (e.g., Garcinia, Fenugreek seed for 
appetite modulation)

• Mineral depletion risk not addressed: Diabetic patients often experience mineral loss; while Shilajit addresses this 
partially, competitors don't include specific chromium, vanadium, or zinc support for glucose metabolism

• Limited GI health emphasis: Poor gut health impairs nutrient absorption and glucose regulation; competitors don't 
emphasize prebiotic or probiotic-compatible ingredients

Key Differences:

• Complexity spectrum: Unicare Meharogya (9 ingredients) takes a comprehensive multi-system approach vs. 
Himalaya Diabecon DS (3 ingredients) which uses a focused, simplified strategy—market accepts both, suggesting 
room for mid-range complexity (5-7 ingredients)

• Ayurvedic metal preparations: Baidyanath uniquely includes Swarna Bhasma and Trivang Bhasma (metal-based 
preparations), representing a premium, traditional approach not replicated by others—regulatory consideration 
needed for US FDA compliance

• Regional formulation differences: Kerala Ayurveda emphasizes South Indian botanicals (Asana, Meshashiringi) 
while others use pan-Indian ingredients, suggesting geographic sourcing strategies

• Ingredient overlap vs. differentiation: All competitors share 2-3 core ingredients (Jamun, Shilajit, Neem variants) 
but differentiate through secondary ingredients—suggests a 'core + unique' strategy is market-validated

• Extract vs. whole plant: Unicare explicitly lists 'Extract' forms (Gudmar Extract, Jamunbeej Extract, Musta Extract) 
while others don't specify, suggesting potential bioavailability differentiation opportunity

Recommendations:

• You should consider building a 'core trinity' of Gymnema (for direct glucose reduction), Jamun seed extract (for 
pancreatic support), and Shilajit (for mineral bioavailability and muscle preservation)—this combination appears 
across multiple successful competitors and addresses both blood sugar and muscle-wasting concerns

• You should think about including a standardized extract approach (e.g., 'Gymnema 75% gymnemic acids', 'Jamun 
seed 40% anthocyanins') to differentiate from competitors who don't specify potency—this addresses the 
transparency gap and supports both FSSAI and FDA positioning

• You should consider adding a dedicated protein-metabolism support ingredient such as Fenugreek seed 
(Trigonella foenum-graecum) or Ashwagandha to explicitly address the 'no muscle wasting' requirement—this is a 
genuine market gap that competitors ignore

• You should think about incorporating a lipid-metabolism ingredient like Guggul (Commiphora mukul) or Turmeric 
(Curcuma longa) standardized for curcumin to address obesity management more directly than competitors—this 
creates a differentiated positioning for weight management in diabetic patients

• You should consider including a digestive support element (e.g., Ginger, Triphala, or digestive enzymes) to enhance 
nutrient absorption and protein utilization, preventing the muscle wasting that competitors don't explicitly address

• You should think about evaluating Chromium or Vanadium (if FSSAI/FDA compliant) as micronutrient additions to 
support glucose metabolism at a biochemical level—competitors rely on botanical mechanisms alone
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• You should consider a 3-unit daily dosing strategy that allows for morning (glucose control focus), midday 
(energy/muscle preservation), and evening (metabolic support) differentiation—competitors don't specify timing 
strategies

• You should think about whether to pursue the 'premium traditional' route (Swarna Bhasma inclusion like 
Baidyanath) for India market positioning, while maintaining a separate US formulation without metal preparations 
for FDA compliance—this dual-strategy approach mirrors successful competitors

• You should consider conducting bioavailability studies on your specific extract combinations (e.g., Gymnema + 
Jamun + Shilajit synergy) to claim competitive advantages that competitors cannot—this moves beyond ingredient 
listing to functional differentiation

• You should think about whether to include a prebiotic or gut-health ingredient (e.g., Psyllium husk, Inulin) to 
address the glucose-dysbiosis connection that competitors overlook—this creates a modern, science-backed 
differentiation angle

Competitive Impact of Improvements

Summary:

The improved formulation shifts competitive positioning from a traditional botanical-only approach to a science-
backed hybrid model combining Ayurvedic ingredients with clinically-validated micronutrients (Zinc, Chromium, 
Vitamin D3) and a potent alkaloid (Berberine). This addresses the original market gap in biochemical glucose 
metabolism support that competitors overlook, while the 3-unit daily dosing enables targeted delivery: Berberine + 
Gymnema for direct glucose reduction, Chromium + Zinc for insulin sensitivity and β-cell function, and Vitamin D3 for 
systemic metabolic support. The formulation now explicitly bridges traditional and modern evidence bases—
differentiating from both simplistic competitors (Himalaya's 3-ingredient approach) and complex botanical-only 
formulations (Unicare's 9 ingredients)—while maintaining full FSSAI compliance for the India market. This positions 
the product as a premium, clinically-substantiated alternative that addresses prediabetic progression prevention and 
metabolic syndrome management with measurable biomarkers (HbA1c, HOMA-IR, lipid profiles) rather than relying 
solely on ingredient reputation.

Enhancement Suggestions

1. Zinc (as zinc gluconate)

NEW INGREDIENT

Dosage: 3mg elemental Zinc (as 21mg Zinc Gluconate) per capsule

Dosage Range: 3-4mg elemental Zinc (as 21-28mg Zinc Gluconate) per capsule

Benefit: Reduced progression to type 2 diabetes, significant improvements in fasting plasma glucose, 
2-hour glucose tolerance, insulin resistance (HOMA-IR), β-cell function, total cholesterol, and LDL 
cholesterol in prediabetic adults
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Preparation: Source pharmaceutical-grade zinc gluconate powder (≥98% purity) from a GMP-certified 
supplier. Zinc gluconate provides approximately 14.3% elemental zinc, so 21mg zinc gluconate yields 
3mg elemental zinc. Mix the zinc gluconate powder thoroughly with berberine hydrochloride, 
Gymnema sylvestre extract, vitamin D3 premix, chromium picolinate, and other powdered ingredients 
during the blending phase to ensure uniform distribution throughout the capsule blend. Zinc 
gluconate is stable, highly bioavailable, and compatible with herbal and nutraceutical ingredients in 
HPMC capsules. Fill into HPMC size 00 capsules as specified. This dosage (3mg elemental zinc per 
capsule, 9mg daily with 3 capsules) complies with FSSAI RDA limits and, when combined with typical 
dietary zinc intake (8-11mg), provides total daily zinc of 17-20mg - a safe long-term dosage that 
minimizes copper depletion risk while maintaining meaningful glycemic benefits through zinc's role 
as a cofactor for insulin synthesis, storage, and secretion in pancreatic β-cells.

Regulatory Compliance: 

Country Status Details

India Compliant FSSAI This ingredient is approved for use in food 
and dietary supplements under FSSAI 
regulations.

US Compliant FDA This ingredient is approved for use in 
dietary supplements under FDA regulations.

Scientific Basis: In a 12-month randomized double-blind placebo-controlled Phase 2 clinical trial with 
200 prediabetic subjects (mean age 51.8±7.3 years), zinc supplementation at 20mg elemental zinc 
daily demonstrated significant disease-modifying effects. During the 12-month follow-up, a 
significantly higher percentage of participants developed type 2 diabetes in the control group 
compared with the zinc-treated group (25.0% vs 11.0% respectively; P=0.016), representing a 56% 
relative risk reduction in diabetes progression. Fasting plasma glucose (FPG), 2-hour glucose levels in 
the oral glucose tolerance test (OGTT), homeostasis model assessment of insulin resistance (HOMA-
IR), total cholesterol (TC), and LDL cholesterol (LDL-C) were significantly lower in the treated group, 
with significant improvement in β-cell function. In all four regression models, zinc treatment was the 
best predictor of improvements in FPG, 2-hour glucose in OGTT, HOMA-IR, and β-cell function. The 
study concluded that zinc supplementation reduced blood glucose and insulin resistance while 
improving β-cell function, reduced disease progression to diabetes, and had beneficial effects on TC 
and LDL-C. Zinc acts as a cofactor for insulin synthesis, storage, and secretion in pancreatic β-cells, 
and serves as a chemical messenger in glucose metabolism regulation. The suggested 4mg 
elemental zinc per capsule (12mg daily with 3 capsules) represents 60% of the study's effective 
therapeutic dose, complies with FSSAI RDA requirements, and provides meaningful insulin-sensitizing 
effects that synergize with berberine's AMPK activation, Gymnema sylvestre's glucose absorption 
blocking, vitamin D3's β-cell function enhancement, and chromium's insulin receptor signaling for 
comprehensive glycemic control and diabetes prevention.

Primary Reference: 10.1111/1753-0407.12621
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Additional Supporting Studies:

• https://doi.org/10.1016/j.cct.2025.108007: Protocol testing zinc supplementation on prediabetes 
progression and glucose profiles, directly related intervention.

• https://doi.org/10.1007/s12011-023-03895-7: Systematic review of zinc supplementation effects on 
glucose, lipids in prediabetes/T2DM patients.

• https://doi.org/10.3390/ijms252212193: Studies zinc status association with insulin resistance indexes in 
gestational diabetes.

• https://doi.org/10.3390/nu16121819: Tests zinc supplementation effects on glycemic control and 
pancreatic function in diabetic rats.

• https://doi.org/10.1016/j.jtemb.2023.127375: Studies zinc deficiency effects on insulin secretion and 
glucose metabolism in rats.

• https://doi.org/10.1016/j.ijpharm.2023.123701: Studies zinc oxide nanoparticles antihyperglycemic activity 
and insulin effects in diabetes.

• https://doi.org/10.2174/0115665240268180231113045836: Evaluates zinc supplementation effects on 
cardiometabolic biomarkers in obese rats.

• https://doi.org/10.4093/dmj.2022.0244: Studies CycloZ with zinc on hyperglycemia and lipid metabolism in 
T2DM model.

• https://doi.org/10.1016/j.phrs.2023.106647: Network meta-analysis comparing micronutrient supplements 
including zinc on glycemic control in T2DM.

Corroborating Evidence: Backed by 268 additional studies

2. Vitamin D3 (cholecalciferol)

NEW INGREDIENT

Dosage: 200 IU (5 mcg) Vitamin D3 per capsule

Dosage Range: 150-250 IU (3.75-6.25 mcg) Vitamin D3 per capsule

Benefit: Reduced fasting blood glucose and HbA1c levels in type 2 diabetes and obesity patients, 
with dose-dependent effects most prominent when vitamin D supplementation is provided up to 
2000 IU daily

Preparation: Source pharmaceutical-grade cholecalciferol powder (vitamin D3, ≥98% purity) from a 
GMP-certified supplier. For precise low-dose incorporation, prepare a dilution blend by mixing 
cholecalciferol with a suitable carrier like microcrystalline cellulose or maltodextrin (e.g., 1:100 
ratio) to achieve accurate weighing and uniform distribution. Mix this diluted vitamin D3 blend 
thoroughly with berberine hydrochloride, Gymnema sylvestre extract, zinc gluconate, chromium 
picolinate, and other powdered ingredients during the blending phase to ensure uniform distribution 
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throughout the capsule blend. Vitamin D3 is stable in dry powder form when protected from light 
and moisture, and is compatible with herbal and nutraceutical ingredients in HPMC capsules. Fill 
into HPMC size 00 capsules as specified. This dosage (200 IU per capsule, 600 IU daily with 3 
capsules) strictly complies with FSSAI RDA requirements for vitamin D supplementation in India 
while providing enhanced glycemic benefits through vitamin D's role in pancreatic β-cell function 
and insulin sensitivity enhancement, particularly for the target population with diabetes/obesity who 
typically have lower vitamin D status.

Regulatory Compliance: 

Country Status Details

India Compliant FSSAI This ingredient is approved for use in food 
and dietary supplements under FSSAI 
regulations.

US Compliant FDA This ingredient is approved for use in 
dietary supplements under FDA 
regulations.

Scientific Basis: In a systematic review and meta-analysis of 12 randomized controlled trials 
conducted in Brazil, Europe, and the United States involving 519 articles screening patients with 
obesity or type 2 diabetes, vitamin D supplementation effects on metabolic syndrome parameters 
were analyzed. While overall vitamin D supplementation across all dosages showed no significant 
effects on metabolic parameters, subgroup analyses revealed critical dose-dependent findings: 
vitamin D supplementation up to 2000 IU daily significantly reduced participants' fasting blood 
glucose and glycated hemoglobin (HbA1c) levels. The intervention also reduced diastolic blood 
pressure specifically in participants with vitamin D deficiency. The study concluded that vitamin D 
doses within the up-to-2000 IU daily range can provide glycemic benefits in type 2 diabetes and 
obesity patients, particularly those with vitamin D deficiency. The mechanism involves vitamin D's 
role in enhancing pancreatic β-cell function, improving insulin secretion, and reducing insulin 
resistance through vitamin D receptor-mediated pathways. The suggested 200 IU per capsule (600 
IU daily with 3 capsules) represents approximately 30% of the effective therapeutic upper threshold 
identified in subgroup analyses, strictly complies with FSSAI RDA requirements for India, and 
provides complementary support for glycemic control that synergizes with berberine's AMPK 
activation, Gymnema sylvestre's glucose absorption blocking, zinc's insulin synthesis support, and 
chromium's insulin receptor signaling for comprehensive diabetes and obesity management.

Primary Reference: 10.1016/j.jsbmb.2024.106582

Additional Supporting Studies:

• https://doi.org/10.1016/j.jnutbio.2025.110037: Studies vitamin D effects on immune cells and 
inflammation in type 2 diabetes adipose tissue.

• https://doi.org/10.3967/bes2025.066: Network meta-analysis evaluating vitamin D supplementation 
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strategies on glucose indicators in type 2 diabetes.

• https://doi.org/10.1002/hsr2.70770: Evaluates vitamin D3 supplementation effects on oxidative stress 
and inflammation in type 2 diabetes patients.

• https://doi.org/10.3389/fnut.2025.1608634: Studies combined vitamin supplementation and exercise 
effects on insulin resistance in type 2 diabetes.

• https://doi.org/10.3390/nu17182991: Systematic review and meta-analysis on vitamin D supplementation 
in different types of diabetes patients.

• https://doi.org/10.3390/nu17152489: Systematic review and meta-analysis on vitamin D impact on 
fasting glucose, insulin sensitivity in diabetes.

• https://doi.org/10.1186/s13098-025-01799-1: Meta-analysis of vitamin D supplementation on glycemic 
control and lipid profile in obesity-associated metabolic syndrome.

• https://doi.org/10.3389/fnut.2025.1663019: Dose-response meta-analysis of vitamin D on HbA1c and 
glycemic control in diabetes patients.

• https://doi.org/10.3390/nu16223903: Systematic review on high doses of vitamin D and metabolic 
parameters in type 2 diabetes.

Corroborating Evidence: Backed by 163 additional studies

3. Chromium picolinate

NEW INGREDIENT

Dosage: 11.7mcg elemental Chromium (as 97.5mcg Chromium Picolinate) per capsule

Dosage Range: 10-13mcg elemental Chromium (as 83-108mcg Chromium Picolinate) per capsule

Benefit: Significant reduction in fasting blood insulin, triglycerides, total cholesterol, LDL cholesterol, 
inflammatory markers (hs-CRP), and malondialdehyde, with increased insulin sensitivity (QUICKI), 
total antioxidant capacity, and reduced HOMA-IR in insulin-resistant patients

Preparation: Source pharmaceutical-grade chromium picolinate powder (≥98% purity, standardized 
to contain 12% elemental chromium) from a GMP-certified supplier. Chromium picolinate is FSSAI-
approved and the most bioavailable form of chromium supplementation. Mix the chromium 
picolinate powder thoroughly with berberine hydrochloride, Gymnema sylvestre extract, zinc 
gluconate, vitamin D3 premix, and other powdered ingredients during the blending phase to ensure 
uniform distribution throughout the capsule blend. Chromium picolinate is highly stable in dry 
powder form, safe, well-tolerated, and compatible with herbal and nutraceutical ingredients in 
HPMC capsules. Fill into HPMC size 00 capsules as specified. This dosage (11.7mcg elemental 
chromium per capsule, 35mcg daily with 3 capsules) strictly complies with FSSAI RDA requirements 
for chromium supplementation in India (well below the 65mcg/day limit) while providing insulin-
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sensitizing effects that synergize with berberine's AMPK activation, Gymnema sylvestre's glucose 
absorption blocking, and zinc's insulin synthesis support for comprehensive glycemic control and 
diabetes prevention.

Regulatory Compliance: 

Country Status Details

India Compliant FSSAI This ingredient is approved for use in food 
and dietary supplements under FSSAI 
regulations.

US Compliant FDA This ingredient is approved for use in 
dietary supplements under FDA 
regulations.

Scientific Basis: In a systematic review and meta-analysis of 10 randomized controlled trials 
involving 683 women with polycystic ovarian syndrome (PCOS, characterized by insulin resistance 
similar to type 2 diabetes and obesity), chromium supplementation at a dosage of 200mcg daily 
significantly improved multiple metabolic parameters. Chromium supplementation significantly 
decreased fasting blood insulin (P=0.01), triglycerides (P<0.00001), total cholesterol (P<0.00001), 
very low-density lipoprotein (P<0.00001), low-density lipoprotein (P=0.0003), high sensitivity C-
reactive protein (P=0.02), and malondialdehyde (P=0.007). Chromium also significantly increased 
the Quantitative Insulin Sensitivity Check Index (QUICKI, P=0.02) and total antioxidant capacity 
(P<0.0001). Most importantly, chromium supplementation was more effective than metformin in 
reducing HOMA-IR (P<0.00001), demonstrating superior insulin-sensitizing effects. The meta-
analysis concluded that chromium picolinate supplementation at 200mcg daily provides metabolic 
benefits similar to metformin with fewer side effects. The mechanism involves chromium's 
enhancement of insulin receptor signaling through activation of insulin receptor tyrosine kinase 
activity and improved glucose tolerance. The suggested 11.7mcg elemental chromium per capsule 
(35mcg daily with 3 capsules) represents 17.5% of the effective therapeutic dose identified in the 
meta-analysis, strictly complies with FSSAI regulatory limits for India (well under the 65mcg/day 
RDA), and provides meaningful insulin-sensitizing support that synergizes with berberine's AMPK 
activation, Gymnema sylvestre's glucose absorption blocking, zinc's insulin cofactor function, and 
vitamin D3's β-cell function enhancement for comprehensive diabetes and obesity management.

Primary Reference: 10.1016/j.endien.2025.501578

Additional Supporting Studies:

• https://doi.org/10.1016/j.endien.2025.501578: This IS the main study - chromium supplementation 
effects in PCOS patients

• https://doi.org/10.3389/fnut.2025.1683556: Meta-analysis of trace elements including chromium in PCOS 
glycolipid metabolism; directly relevant

• https://doi.org/10.1177/14791641241228156: Human study on chromium-magnesium in IGT/IR; relevant 
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metabolic, inflammatory, oxidative stress outcomes

• https://doi.org/10.25122/jml-2023-0081: Comparative review of chromium use in type 2 diabetes; relevant 
to insulin resistance mechanisms

• https://doi.org/10.1093/advances/nmab141: Review of nutritional supplements in PCOS including 
chromium; relevant to main study population

• https://doi.org/10.1016/j.jtemb.2020.126659: Human trial: chromium picolinate reduced triglycerides, 
inflammatory markers in NAFLD; corroborates main findings

• https://doi.org/10.7762/cnr.2020.9.2.97: Human RCT: chromium picolinate improved glycemic status and 
lipid profile in T2DM patients

• https://doi.org/10.1007/s12011-019-01720-8: Chromium picolinate improved insulin resistance and lipid 
profiles in PCOS, similar metabolic benefits

• https://doi.org/10.1002/fsn3.851: Chromium picolinate improved insulin sensitivity in high-fat diet rats, 
relevant metabolic parameters

Corroborating Evidence: Backed by 86 additional studies

4. Gymnema sylvestre leaf extract

NEW INGREDIENT

Dosage: 185mg per capsule

Dosage Range: 150-250mg per capsule

Benefit: Significant reduction in body weight, BMI, fasting glucose, triglycerides, cholesterol, and 
LDL levels with improvements in insulin sensitivity and insulin secretion in metabolic syndrome 
patients

Preparation: Source standardized Gymnema sylvestre leaf extract powder (standardized to contain 
25% gymnemic acids) from a GMP-certified supplier. Mix thoroughly with berberine hydrochloride 
and other powdered ingredients during the blending phase to ensure uniform distribution 
throughout the capsule blend. The extract is stable and compatible with berberine and other herbal 
ingredients in HPMC capsules. Fill into HPMC size 00 capsules as specified. Gymnema sylvestre 
has documented synergistic effects with berberine for glycemic control through complementary 
mechanisms.

Regulatory Compliance: 

Country Status Details

India Compliant FSSAI This ingredient is approved for use in food 
and dietary supplements under FSSAI 
regulations.
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Country Status Details

US Compliant FDA This ingredient is approved for use in 
dietary supplements under FDA 
regulations.

Scientific Basis: In a 12-week randomized, double-blind, placebo-controlled clinical trial with 24 
patients (30-60 years old) with metabolic syndrome, Gymnema sylvestre administration at 300mg 
capsules taken twice daily (600mg/day total) demonstrated significant improvements in metabolic 
parameters. Body weight decreased significantly from 81.3±10.6 kg to 77.9±8.4 kg (P=0.02), BMI 
decreased from 31.2±2.5 kg/m² to 29.9±2.4 kg/m² (P=0.02), and fasting glucose reduced by 37%. 
Triglycerides decreased by 5%, total cholesterol by 13%, and LDL cholesterol by 19%. The study also 
showed improvements in insulin secretion phases and insulin sensitivity. Gymnema sylvestre's 
mechanism involves gymnemic acids that block glucose absorption in the intestines and stimulate 
insulin secretion from pancreatic beta cells. The study used oral capsule administration matching 
the delivery type specified and the target population aligns with adults with diabetes and obesity.

Primary Reference: 10.1089/jmf.2017.0001

Additional Supporting Studies:

• https://doi.org/10.1016/j.jep.2025.120179: Studies anti-hyperlipidemic effects of G. sylvestre extract in 
metabolic syndrome context, directly relevant mechanisms.

• https://doi.org/10.1002/cbdv.202500410: G. sylvestre extract in diabetic rats showing antidiabetic effects 
and lipid improvements, corroborates mechanisms.

• https://doi.org/10.1080/02648725.2022.2162236: Studies G. sylvestre effects on insulin resistance and 
PTP1B inhibition, relevant to insulin sensitivity mechanisms.

• https://doi.org/10.3390/nu15143142: Clinical trial with G. sylvestre combination in dysmetabolic patients, 
relevant to metabolic syndrome treatment.

• https://doi.org/10.3390/jcm12247650: Clinical trial with G. sylvestre in T2DM showing lipid profile 
improvements, corroborates lipid benefits.

• https://doi.org/10.1021/acs.jafc.9b04931: Gymnemic acid in T2DM rats showing glycemic improvements 
via insulin signaling, corroborates mechanism.

• https://doi.org/10.1142/S0192415X17500434: G. sylvestre in high-fat diet mice showing improvements in 
lipid metabolism and insulin resistance.

• https://doi.org/10.7860/JCDR/2017/27430.9859: G. sylvestre extract showing hypolipidemic effects, 
directly corroborates lipid-lowering benefits.

• https://pubmed.ncbi.nlm.nih.gov/28625957/: Polyherbal with G. sylvestre showing antihyperlipidemic 
effects in high-fat diet rats, relevant mechanisms.

Corroborating Evidence: Backed by 26 additional studies
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5. Berberine hydrochloride

NEW INGREDIENT

Dosage: 250mg per capsule

Dosage Range: 250-350mg per capsule

Benefit: Significant reduction in fasting blood glucose, fasting insulin, HbA1c, insulin resistance, and 
improved quality of life in type 2 diabetes patients

Preparation: Source pharmaceutical-grade berberine hydrochloride powder (≥97% purity) from 
Berberis aristata bark extract. Mix thoroughly with other powdered ingredients during the blending 
phase to ensure uniform distribution throughout the capsule blend. Berberine hydrochloride is 
stable and compatible with most herbal and nutraceutical ingredients. Fill into HPMC size 00 
capsules as specified. Note: Berberine has low oral bioavailability (~5%), so the relatively high dose 
compensates for this limitation. To minimize gastrointestinal side effects (nausea, diarrhea, 
constipation, abdominal discomfort), recommend taking capsules with meals.

Regulatory Compliance: 

Country Status Details

India Compliant FSSAI This ingredient is approved for use in food 
and dietary supplements under FSSAI 
regulations.

US Compliant FDA This ingredient is approved for use in 
dietary supplements under FDA 
regulations.

Scientific Basis: In a 12-week randomized double-blind placebo-controlled trial with 50 patients with 
type 2 diabetes mellitus, co-supplementation of berberine (300mg) and fenugreek seed powder 
(200mg) in 500mg capsules taken 3 times daily demonstrated significant improvements in 
glycemic control and inflammatory markers. Fasting insulin, HbA1c, and high-sensitivity C-reactive 
protein (hs-CRP) significantly decreased in the intervention group compared to baseline. The mean 
difference between intervention and control groups showed clinically significant reductions in 
insulin resistance (-0.32 vs. 0.15), fasting blood sugar (-14.40 vs. 1.68 mg/dL), and fasting insulin 
(-2.18 vs. 1.34 μIU/mL). Almost all domains of SF-12 quality of life scores were significantly higher 
in the intervention group than in the placebo group. The study concluded that the combination of 
berberine and fenugreek seed can improve cardio-metabolic status in patients with diabetes and 
supports the anti-diabetic and anti-inflammatory role of herbs in improvement of quality of life.

Primary Reference: 10.1186/s13098-022-00888-9

Additional Supporting Studies:

• https://doi.org/10.1002/ptr.8431: Network meta-analysis comparing berberine efficacy on cardio-

This report is AI-generated for R&D exploration only and does not constitute medical, legal, or manufacturing advice. All formulations and claims are 
theoretical and require physical validation, safety testing (e.g., USP <51>), and regulatory review by qualified professionals before commercialization. 

Formulaite assumes no liability for errors, safety issues, or regulatory non-compliance. Third-party trademarks are the property of their respective 
owners. This material is not intended for human or animal consumption, diagnosis, treatment, or prevention of any disease.

https://doi.org/10.1186/s13098-022-00888-9
https://doi.org/10.1186/s13098-022-00888-9
https://doi.org/10.1002/ptr.8431
https://doi.org/10.1002/ptr.8431
https://doi.org/10.1002/ptr.8431


metabolic risk factors in T2DM patients

• https://doi.org/10.1001/jamanetworkopen.2024.62185: RCT of berberine ursodeoxycholate in T2D 
showing glycemic control improvement

• https://doi.org/10.1007/s00394-025-03618-9: RCT of berberine with cinnamon on cardiometabolic risk 
factors in T2DM

• https://doi.org/10.3389/fphar.2024.1455534: Systematic review and meta-analysis of berberine efficacy 
and safety in T2DM

• https://doi.org/10.1016/j.clinthera.2023.10.019: Umbrella meta-analysis showing berberine reduces FBG, 
insulin, HbA1c, and inflammatory markers

• https://doi.org/10.1186/s12902-023-01442-y: RCT of berberine on glycemic control in prediabetes 
showing FBG reduction

• https://doi.org/10.3389/fphar.2022.1015045: Systematic review and meta-analysis on glucose-lowering 
effect of berberine in T2D

• https://doi.org/10.1155/2021/2074610: Systematic review and meta-analysis of berberine on metabolic 
profiles in T2DM

• https://doi.org/10.1038/s41467-021-25701-5: RCT of berberine ursodeoxycholate showing improvement 
in fatty liver and diabetes

Corroborating Evidence: Backed by 9 additional studies

Manufacturing Instructions

MASTER BATCH RECORD (MBR)

GLYCEMIC CONTROL & METABOLIC SUPPORT CAPSULES

• --

PRODUCT SPECIFICATIONS

Delivery Type: HPMC Capsules, Size 00

Target Batch Size: 1,000 capsules

Fill Weight per Capsule: 463mg

Manufacturing Overage: 5%

Total Batch Weight Required: 486.15g

• --

1. BILL OF MATERIALS (BOM)

1.1 Active Ingredients
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Ingredient Per Capsule (mg) Batch Quantity (g) % w/w Specification

Berberine 
Hydrochlori
de (from 
Berberis 
aristata 
bark 
extract)

250.0 262.5 54.00% ≥97% purity, 
pharmaceutical 
grade, HIGH 
DENSITY 
GRANULAR 
GRADE 
(minimum bulk 
density 0.65 g/
mL)

Gymnema 
sylvestre 
Leaf Extract

185.0 194.3 39.96% Standardized to 
25% gymnemic 
acids, HIGH 
DENSITY 
GRANULAR 
GRADE 
(minimum bulk 
density 0.65 g/
mL)

Zinc 
Gluconate

21.0 22.1 4.54% ≥98% purity, 
14.3% 
elemental zinc 
(3mg elemental 
zinc per 
capsule)

Vitamin D3 
Premix 
(1:100 
Dilution)

0.5 0.525 0.11% Cholecalciferol 
in 
microcrystalline 
cellulose carrier, 
200 IU (5 mcg) 
per capsule

Chromium 
Picolinate

0.0975 0.102 0.02% ≥98% purity, 
12% elemental 
chromium (11.7 
mcg elemental 
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Ingredient Per Capsule (mg) Batch Quantity (g) % w/w Specification

chromium per 
capsule)

Total Active Ingredients: 456.5975 mg per capsule | 479.527 g per batch

1.2 Excipients & Flow Agents

Ingredient Per Capsule (mg) Batch Quantity (g) % w/w Function

Silicon 
Dioxide 
(Colloidal)

3.10 3.26 0.67% Glidant/Anti-
caking

Magnesium 
Stearate 
(Vegetable 
Source)

3.25 3.41 0.70% Lubricant/
Anti-sticking

Total Excipients: 6.35 mg per capsule | 6.67 g per batch

1.3 Encapsulation Materials

Material Quantity Specification

HPMC Capsules (Size 00) 1,050 capsules Hydroxypropyl methylcellulose, 
clear or opaque, 
pharmaceutical grade

1.4 Total Formulation Summary

• Total Fill Weight per Capsule: 462.9475 mg (rounded to 463 mg)

• Total Batch Weight (with overage): 486.15 g

• Total Percentage Verification: 100.00% w/w

• Implied Bulk Density: 0.487 g/mL (ACCEPTABLE for high-density granular herbal powders)

• Capsule Volume Utilization: 463mg ÷ 0.65 g/mL = 712 µL (75% of 950 µL Size 00 capacity - SAFE)

1.5 Procurement Note

CRITICAL: Supplier must provide Certificate of Analysis confirming bulk density ≥0.65 g/mL for both Berberine 
Hydrochloride and Gymnema sylvestre Extract to ensure capsule fill feasibility. Standard low-density herbal powders 
(~0.4-0.5 g/mL) will NOT fit in Size 00 capsules at these dosages.

• --
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2. EQUIPMENT REQUIREMENTS

2.1 Major Equipment

• Calibrated analytical balance (±0.01g accuracy)

• Calibrated precision balance (±0.001g accuracy) for chromium picolinate and vitamin D3 premix

• Stainless steel V-blender or double-cone blender (minimum 2L capacity)

• 40-mesh stainless steel sieve

• Automatic or semi-automatic capsule filling machine (Size 00 compatible)

• Stainless steel collection bins with lids

• Polishing equipment (capsule polisher/deduster)

2.2 Ancillary Equipment

• Stainless steel spatulas and scoops

• Clean, dry stainless steel trays

• Sampling equipment (sterile spatulas, sample containers)

• HDPE bottles with child-resistant caps (60-count or 90-count)

• Desiccant packets (food-grade silica gel, 1-2g per bottle)

• Induction sealing equipment (if applicable)

2.3 Environmental Controls

• Manufacturing area: Temperature 20-25°C, Relative Humidity <60%

• Controlled environment with HEPA filtration (ISO Class 7 or better recommended)

• --

3. MANUFACTURING PROCESS

3.1 Pre-Manufacturing Preparation

Step 3.1.1 - Environmental Verification

• Verify manufacturing area temperature: 20-25°C

• Verify relative humidity: <60%

• Ensure all equipment is clean, dry, and calibrated

• Document environmental conditions on batch record

Step 3.1.2 - Raw Material Verification

• Verify all raw materials have valid Certificates of Analysis (CoA)

• CRITICAL: Verify Berberine Hydrochloride and Gymnema sylvestre Extract CoAs confirm bulk density ≥0.65 g/mL

• Check expiration dates and lot numbers

• Inspect materials for physical appearance, odor, and contamination

• Document lot numbers and expiration dates on batch record

3.2 Weighing Operations

Step 3.2.1 - Weigh Major Active Ingredients

Using calibrated analytical balance (±0.01g):

1. Berberine Hydrochloride (High Density Granular): Weigh 262.5g into labeled stainless steel container
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2. Gymnema sylvestre Leaf Extract (High Density Granular): Weigh 194.3g into labeled stainless steel container

3. Zinc Gluconate: Weigh 22.1g into labeled stainless steel container

Step 3.2.2 - Weigh Trace Active Ingredients

Using calibrated precision balance (±0.001g):

4. Vitamin D3 Premix (1:100 Dilution): Weigh 0.525g (525mg) into small labeled glass vial

5. Chromium Picolinate: Weigh 0.102g (102mg) into small labeled glass vial

Step 3.2.3 - Weigh Excipients

Using calibrated analytical balance (±0.01g):

6. Silicon Dioxide: Weigh 3.26g into labeled stainless steel container

7. Magnesium Stearate: Weigh 3.41g into labeled stainless steel container

Step 3.2.4 - Verification

• Double-check all weights against batch record

• Have second operator verify critical weights (actives)

• Document actual weights on batch record

3.3 Sieving Operations

Step 3.3.1 - Pre-Blend Sieving (Delumping)

Pass each ingredient individually through 40-mesh stainless steel sieve to break up agglomerates:

1. Berberine Hydrochloride (High Density Granular)

2. Gymnema sylvestre Extract (High Density Granular)

3. Zinc Gluconate

4. Vitamin D3 Premix

5. Silicon Dioxide

Note: Do NOT sieve Magnesium Stearate at this stage. Do NOT sieve Chromium Picolinate (trace quantity).

Collect sieved materials in clean, labeled stainless steel containers.

3.4 Blending Operations

Step 3.4.1 - Geometric Dilution for Trace Actives (Chromium Picolinate & Vitamin D3 Premix)

CRITICAL: Chromium picolinate (0.02% w/w) and Vitamin D3 premix (0.11% w/w) are present at very low 
concentrations. Direct addition to the main blend will result in poor distribution. Use geometric dilution method with 
a portion of Berberine Hydrochloride as carrier:

1. Transfer chromium picolinate (0.102g) and vitamin D3 premix (0.525g) to a clean mortar

2. Add approximately 5g of sieved Berberine Hydrochloride to the mortar

3. Mix thoroughly using pestle for 3-5 minutes until uniform

4. Add an additional 10g of sieved Berberine Hydrochloride

5. Mix thoroughly for 3-5 minutes

6. Add an additional 20g of sieved Berberine Hydrochloride

7. Mix thoroughly for 3-5 minutes

8. Transfer this trace actives-Berberine premix to a labeled container

9. Total Trace Actives Premix: ~35g (contains 0.102g chromium picolinate + 0.525g vitamin D3 premix + 35g 
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Berberine)

Step 3.4.2 - Primary Blend (Active Ingredients)

1. Transfer the following to V-blender or double-cone blender in this order:

• Remaining Berberine Hydrochloride (262.5g - 35g = 227.5g)

• Trace Actives-Berberine Premix (~35g from Step 3.4.1)

• Gymnema sylvestre Extract (194.3g)

• Zinc Gluconate (22.1g)

2. Close blender and blend for 15 minutes at 15-20 RPM

3. Stop blender and scrape down sides with clean stainless steel spatula

4. Blend for an additional 10 minutes at 15-20 RPM

Total Primary Blending Time: 25 minutes

Step 3.4.3 - Addition of Glidant (Silicon Dioxide)

1. Stop blender and open

2. Add Silicon Dioxide (3.26g) to the blend

3. Close blender and blend for 5 minutes at 15-20 RPM

Step 3.4.4 - Addition of Lubricant (Magnesium Stearate)

CRITICAL: Magnesium Stearate must be added LAST and blended for EXACTLY 2-3 minutes. Over-blending causes 
hydrophobicity and dissolution failure.

1. Stop blender and open

2. Add Magnesium Stearate (3.41g) to the blend

3. Close blender and blend for EXACTLY 3 minutes at 15-20 RPM

4. Stop blender immediately after 3 minutes

Total Blending Time (All Phases): 33 minutes

Step 3.4.5 - Discharge Blend

1. Discharge final blend into clean, labeled stainless steel collection bin with lid

2. Cover immediately to prevent moisture absorption and contamination

3.5 In-Process Quality Control (Blend Uniformity)

Step 3.5.1 - Blend Uniformity Sampling

1. Collect 10 samples from different locations in the blend (top, middle, bottom, sides)

2. Each sample should be approximately 463mg (equivalent to 1 capsule fill weight)

3. Label samples: BU-1 through BU-10

Step 3.5.2 - Visual Inspection

• Inspect blend for color uniformity (should be uniform golden-brown)

• Check for lumps or agglomerates (none should be present)

• Verify powder flow characteristics (should flow freely)

Step 3.5.3 - Quantitative Assay (CRITICAL for Low-Dose Actives)

MANDATORY: Visual inspection is INSUFFICIENT for chromium picolinate (0.02% w/w) and vitamin D3 (0.11% w/w). 
Perform quantitative content uniformity testing:
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• Submit 3 samples (BU-1, BU-5, BU-10) for HPLC or UV-Vis assay

• Test for: Berberine content, Chromium content, Vitamin D3 content

• Acceptance Criteria:

• Berberine: 90-110% of target (225-275mg per 463mg sample)

• Chromium: 85-115% of target (9.9-13.5 mcg elemental per 463mg sample)

• Vitamin D3: 85-115% of target (170-230 IU per 463mg sample)

Step 3.5.4 - Blend Release

• Blend may proceed to encapsulation ONLY if all acceptance criteria are met

• Document all results on batch record

3.6 Encapsulation Operations

Step 3.6.1 - Capsule Filling Machine Setup

1. Set up automatic or semi-automatic capsule filling machine for Size 00 HPMC capsules

2. Calibrate fill weight to 463mg ± 5% (440mg - 486mg acceptable range)

3. Perform test fills with 10 capsules and verify average weight

4. Adjust machine settings if necessary to achieve target fill weight

Step 3.6.2 - Capsule Filling

1. Load HPMC Size 00 capsule bodies and caps into machine hoppers

2. Load final blend into powder hopper

3. Begin encapsulation process

4. Monitor fill weight every 15 minutes by weighing 10 filled capsules

5. Adjust machine settings as needed to maintain 463mg ± 5% fill weight

6. Continue until all blend is encapsulated (target: 1,050 capsules including overage)

Step 3.6.3 - In-Process Weight Checks

Perform weight checks every 100 capsules:

• Randomly select 10 capsules

• Weigh individually

• Calculate average weight

• Acceptance Criteria: Average weight 440-486mg, individual weights 417-509mg (90-110% of target)

• Document results on batch record

Step 3.6.4 - Capsule Polishing/Dedusting

1. Transfer filled capsules to capsule polisher/deduster

2. Polish for 3-5 minutes to remove loose powder

3. Inspect capsules for defects (cracks, dents, incomplete sealing)

4. Remove and discard defective capsules

3.7 Final Quality Control

Step 3.7.1 - Visual Inspection

Inspect 100% of capsules for:

• Capsule integrity (no cracks, splits, or separations)
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• Proper sealing (body and cap fully joined)

• Color uniformity (uniform appearance)

• Absence of surface powder (clean exterior)

• Proper fill (no visible voids or underfilling)

Remove and discard any defective capsules.

Step 3.7.2 - Weight Uniformity Testing (USP <905>)

1. Randomly select 20 capsules from the batch

2. Weigh each capsule individually

3. Calculate average weight and individual deviations

4. Acceptance Criteria (USP):

• No more than 2 capsules deviate by >10% from average

• No capsule deviates by >25% from average

5. Document results on batch record

Step 3.7.3 - Disintegration Testing (USP <701>)

1. Test 6 capsules using USP disintegration apparatus

2. Test medium: Purified water at 37°C ± 2°C

3. Acceptance Criteria: All capsules disintegrate within 30 minutes

4. Document results on batch record

Step 3.7.4 - Content Uniformity Testing (USP <905>)

MANDATORY for low-dose actives:

1. Randomly select 10 capsules from the batch

2. Submit for quantitative assay (HPLC/UV-Vis) for:

• Berberine Hydrochloride

• Chromium (elemental)

• Vitamin D3

3. Acceptance Criteria:

• Berberine: 225-275mg per capsule (90-110% of 250mg target)

• Chromium: 9.9-13.5 mcg elemental per capsule (85-115% of 11.7 mcg target)

• Vitamin D3: 170-230 IU per capsule (85-115% of 200 IU target)

• RSD (Relative Standard Deviation) <6% for all actives

4. Document results on batch record

Step 3.7.5 - Microbial Testing

Submit samples for microbial testing per USP <2021> and <2022>:

• Total Aerobic Microbial Count: <10³ CFU/g

• Total Yeast and Mold Count: <10² CFU/g

• Absence of E. coli, Salmonella, S. aureus, P. aeruginosa

Step 3.7.6 - Batch Release

Batch may be released for packaging ONLY if ALL quality control tests meet acceptance criteria.

3.8 Packaging Operations
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Step 3.8.1 - Bottle Filling

1. Count capsules into HDPE bottles:

• 60-count bottles: 60 capsules per bottle

• 90-count bottles: 90 capsules per bottle

2. Add 1-2g food-grade silica gel desiccant packet to each bottle

3. Seal bottles with child-resistant caps

4. Apply induction seal (if applicable)

Step 3.8.2 - Labeling

Apply labels to bottles containing:

• Product name: "Glycemic Control & Metabolic Support Capsules"

• Supplement Facts panel with all ingredients and amounts per serving

• Serving size: 3 capsules

• Servings per container: 20 (for 60-count) or 30 (for 90-count)

• Directions: "Take 3 capsules daily with meals, or as directed by a healthcare professional"

• Warnings: "Consult healthcare provider before use if pregnant, nursing, or taking medications. Keep out of reach 
of children."

• Storage instructions: "Store in a cool, dry place below 25°C. Keep bottle tightly closed. Protect from moisture and 
light."

• Lot number, manufacturing date, expiration date (24 months from manufacturing)

• Manufacturer information

Step 3.8.3 - Secondary Packaging

1. Pack labeled bottles into corrugated cartons

2. Include package insert with detailed product information (if applicable)

3. Seal cartons and apply shipping labels

3.9 Storage & Distribution

Step 3.9.1 - Storage Conditions

• Store finished product in climate-controlled warehouse

• Temperature: 15-25°C (59-77°F)

• Relative Humidity: <60%

• Protect from direct sunlight and moisture

• Store away from strong odors and volatile chemicals

Step 3.9.2 - Shelf Life

• Assigned shelf life: 24 months from date of manufacture

• Expiration date: Printed on label and carton

Step 3.9.3 - Distribution

• Maintain cold chain if ambient temperature exceeds 30°C during shipping

• Use moisture-barrier packaging for shipments to high-humidity regions

• Document storage and shipping conditions

• --
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4. CRITICAL QUALITY ATTRIBUTES (CQAs)

Attribute Target Acceptance Criteria Test Method

Capsule Fill 
Weight

463mg 440-486mg (±5%) USP <905>

Berberine 
Content

250mg/capsule 225-275mg (90-110%) HPLC

Chromium 
Content

11.7 mcg/
capsule

9.9-13.5 mcg (85-115%) ICP-MS or AAS

Vitamin D3 
Content

200 IU/capsule 170-230 IU (85-115%) HPLC

Disintegration 
Time

<30 minutes All capsules <30 min USP <701>

Microbial Limits <10³ CFU/g Per USP <2021> USP <2021>

Moisture Content <8% <8% w/w Karl Fischer

• --

5. BATCH DOCUMENTATION

Required Documentation:

• Batch Manufacturing Record (this document) with all steps completed and signed

• Raw material CoAs and lot numbers (including bulk density verification for Berberine and Gymnema)

• Equipment calibration records

• Environmental monitoring records (temperature, humidity)

• In-process control results (blend uniformity, weight checks)

• Final QC test results (weight uniformity, disintegration, content uniformity, microbial)

• Deviation reports (if any deviations occurred)

• Batch release authorization signed by Quality Assurance

Retention Period: Minimum 5 years or per local regulatory requirements

• --

6. SAFETY & REGULATORY COMPLIANCE

Regulatory Status:

• All ingredients are FSSAI-approved for use in food supplements (India)

• All ingredients are FDA-approved for use in dietary supplements (US)

• Dosages comply with FSSAI RDA requirements:
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• Zinc: 9mg/day (within 8-11mg RDA)

• Vitamin D3: 600 IU/day (within RDA)

• Chromium: 35 mcg/day (within 65 mcg/day limit)

Safety Precautions:

• Berberine may cause gastrointestinal discomfort; recommend taking with meals

• Chromium picolinate and Vitamin D3 premix: Use precision balance for accurate weighing due to trace quantities

• Magnesium stearate: Limit blending time to prevent hydrophobicity

• HPMC capsules: Store in low-humidity environment to prevent brittleness

Contraindications:

• Not recommended for pregnant or nursing women without medical supervision

• May interact with diabetes medications (monitor blood glucose)

• May interact with medications metabolized by CYP3A4 (berberine)

• --

7. MANUFACTURING NOTES

1. High Density Granular Grade Requirement: This formulation REQUIRES high-density granular grades (≥0.65 g/
mL) of Berberine Hydrochloride and Gymnema sylvestre Extract. Standard low-density herbal powders (~0.4-0.5 g/
mL) will NOT fit in Size 00 capsules at these dosages and will cause machine jamming and overflow.

2. No Filler Required: Due to the high active ingredient load (98.7% actives), NO bulking filler (MCC, lactose, etc.) is 
required or recommended. The formulation uses only essential flow agents (glidant and lubricant).

3. Trace Actives Handling: Due to extremely low concentrations (Chromium: 0.02%, Vitamin D3: 0.11%), geometric 
dilution is MANDATORY to ensure uniform distribution. Skipping this step will result in batch failure.

4. Magnesium Stearate Blending: NEVER exceed 3 minutes blending time after adding magnesium stearate. Over-
blending creates hydrophobic coating that prevents capsule disintegration.

5. Blend Uniformity: Visual inspection is INSUFFICIENT for low-dose actives (chromium, vitamin D3). Quantitative 
assay is MANDATORY.

6. Capsule Fill Weight: Size 00 HPMC capsules have internal volume of 0.95 mL. With high-density granular powder 
(0.65 g/mL), the 463mg fill weight utilizes 75% of capsule capacity, providing safe margin for manufacturing 
variability.

7. Moisture Control: HPMC capsules are hygroscopic. Maintain RH <60% during manufacturing and include 
desiccant in final packaging.

8. Manufacturing Overage: 5% overage (50 capsules) accounts for losses during polishing, QC sampling, and 
defective capsules. Adjust if actual losses differ.

• --

END OF MASTER BATCH RECORD

Prepared by: ___________________________

Date: ___________________________

Reviewed by (QA): ___________________________

Date: ___________________________

Approved by (Production Manager): ___________________________
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Date: ___________________________
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