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JOCHE - BREAKTHROUGH ENCAPSULATION
TECHNOLOGY FOR THE EFFECTIVE
DELIVERY OF NUTRACEUTICALS

JoChe is a revolutionary Clean Nano-Encapsulation Technology
that improves solubility, increases bioavailability, extends shelf-life and
masks taste and odor of nutraceuticals through a proprietary process
that uses ALL-NATURAL GRAS ingredients to produce a cost-effective
nanoparticle formulation with particles as small as 1 nanometer.
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Low Solubility: A Major Challenge for Nutraceuticals

Global use of nutraceuticals in the food, dietary supplement, and beverage
industries has increased in recent years. Recent studies have demonstrated
numerous health-promoting effects of nutraceuticals, including lowering of
cholesterol, cardioprotection, neuroprotection, antioxidation, immune
modulation, anti-inflammation, as well as anti-cancer, antibacterial, and
antiseptic properties [1-7]. However, nutraceuticals generally suffer from low
solubility and are often difficult to incorporate into beverage and food
products. Moreover, the poor solubility affects their bioavailability and, as a
result, nutraceuticals need to be used at high dosages to be effective [8-10].
This creates significant obstacles in their administration, compounded by their
often unpleasant taste and odor. Examples of challenging nutraceuticals
include curcumin, collagen and vitamin B12 among others, whose health-
promoting effects have not been fully utilized due to the lack of effective
technological solutions [11-13].

Nanoemulsions are not the Solution

Nanoemulsions are widely utilized to solubilize nutraceuticals and improve
their bioavailability in food, supplements, and beverages. As a meta-stable
dispersion of nanoscale droplets, nanoemulsions are somewhat effective,
though their production requires the use of harmful chemicals, heavy metals,
surfactants, and other synthetic compounds [14-16]. In addition to potential
safety concerns, nanoemulsions suffer from poor stability, variable shelf-life,
issues with packaging, and challenging transportation while requiring a
complex and costly production process. Thus, there is a need for a more
effective nanoparticle delivery system that is safe, cost-effective, and eliminates
thg problems associated with current formulations being utilized in the
industry.

All-Natural JoChe Nanoparticles Improve Solubility

JoCheis a revolutionary encapsulation technologywhich solves these
shortcomings by creatingself-assembling nanoparticles whose scaffold is
composed of all-natural and inexpensive ingredients. TheJoChe
Processincreases the solubility of nutraceuticals in colloidal solutions - e.g., a
185-fold increase in water solubility was measured in the case of encapsulated
CBD (Figure 1). This proprietary encapsulation process does not alter the
chemical structure of the cargo, as confirmed by nuclear magnetic resonance
analysis. Furthermore, the resulting powder can be easily stored, packaged,
and transported. With all these characteristics, the JoChe process offers a cost-
efgective solution to the low solubility problem faced by the nutraceutical
industry.

JoCHE™®
NANOTECHNOLOGY™
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JoChe Encapsulation Increases
Solubility of CBD 185-fold

lated CBD Unencapsulated CBD [16]

Figure 1. Solubility comparison between a JoChe encapsulated and an unencapsulated
cannabinoid. Values determined by HPLC-MS and reported in pg/mL.

The Small Size of JoChe Nanoparticles Improves Bioavailability
Nanoparticles not only improve solubility but also enhance transport,
targeting, and distribution in the body [17-19]. The JoChe process can
encapsulate a variety of nutraceuticals - as single cargo or as molecular
cocktails containing different compound combinations - into nanoparticles
with sizes as small as 1 nanometer, which can be visualized by transmission
electron microscopy (Figure 2). In solution, JoChe creates a dynamic system in
which nanoparticles aggregate and disaggregate into structures ranging from
1 to 50 nanometers, depending on the properties of the encapsulated
compound and the production conditions (temperature, solvent,
concentration).

The extremely small size of nanoparticles enhances the bioavailability of orally
administered encapsulated compounds by increasing the rate of absorption
along the gastrointestinal tract [20]. The JoChe nanoparticles thus benefit
customers by providing improved bioavailability, increased absorption, and a
faster onset time for encapsulated cannabinoids [21,22].

50 nm

Figure 2. TEM images of JoChe nanoparticles encapsulating cannabinoid. Left: Sub-50 nm
particles and aggregates are visible as dark spots. Right: Magnification showing 1-2 nm particles.
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JoChe Encapsulation Masks Unpleasant Odors and Unpalatable Taste
Flavor and odor, which are inextricably linked, play a vital role in consumer
acceptance. Hence, the unpalatable taste and displeasing odor of numerous
nutraceuticals makes them difficult to sell without additives, including dyes
and flavoring excipients, that attempt to make the product more appealing
[23]. The JoChe encapsulation process not only improves the solubility of the
nutraceutical but is also a superb taste and odor masker. Internal testing data
show that typically repugnant nutraceuticals - including fish oil, sea moss,
glutathione, and B12 - can be completely odor and taste masked when
encapsulated via JoChe. The ability for JoChe to mask the flavor and odor of
nutraceuticals without using excipients can greatly improve product appeal,
consumer compliance, and manufacturing efficiencies.

The JoChe process can Extend the Shelf Life of Encapsulated Ingredients
Akin to pharmaceuticals, nutraceuticals are only effective if their biologically
active ingredients remain stable during storage. Time, temperature, moisture,
and oxygen levels all impact the stability of the active ingredients in
nutraceuticals and any degradation results in consumers receiving
inconsistent or subpar dosages [24]. Although there are several rudimentary
techniques that improve stability - including storage at low temperatures,
dehydration, removal of oxygen - cost becomes a significant concern. The
JoChe encapsulation process can be used to significantly extend the shelf life
of biologically active ingredients at standard temperatures and atmosphere.
For example, JoChe encapsulated cannabidiol (CBD) was completely stable at
room temperature over a period of 18 months, compared to unencapsulated
CBD which is generally considered stable for up to 6 months [25].

In Summary, The Benefits Of The JoChe Process Include:

o Converting Oil-Based , Poorly Soluble Compounds into a Water-Soluble
Powder

o Taste and Odor Masking of Cargo Compounds

o Exftend Shelf-Life Stability at Roon Temperature for 18+ Months
(Based Upon Real Time Testing with CBD)

e Thermostable Up to 500 Degrees Fahrenheit

o Creating Molecular Cocktails with Two or More Compounds

+ Keeping Cargo Compound Composition 100% Pure

Powered by:

NANOTECHNOLOGY™

www.nurevelation.com


http://www.nurevelation.com/

Page 4
References
1) Affuso F., Ruvolo A., Micillo, F., et al. Effects of a nutraceutical combination (berberine, red
yeast rice and policosanols) on lipid levels and endothelial function randomized, double-blind,
placebo-controlled study. Nutr. Metab. Cardiovasc. Dis. 2010; 20; 656
2) Lobo V, Patil A, Phatak A, Chandra N. Free radicals, antioxidants and functional foods: Impact
on human health. Pharmacogn. Rev. 2010;4: 118-126.
3) Chen GL., Chen SG' Chen F., et al. potential and antioxidant benefits of selected fruit seeds
subjected to an in vitro digestion. J. Funct. Foods 2016; 20: 317
4) Algandaby MM., El-halawany AM., Abdallah HM., Gingerol protects against experimental liver
fibrosis in rats via suppression of pro-inflammatory and profibrogenic mediators. Naunyn
Schmiedeberg Arch. Pharmacol. 2016; 389: 419-428
5) Pitchaiah G., Akula A., Chandi V. Anticancer Potential of Nutraceutical Formulations in MNU-
induced Mammary Cancer in Sprague Dawley Rats. Pharmacogn. Mag. 2017; 13: 46-50.
6) Vijayakumar S., Malaikozhundan B., Saravanakumar K., et al. B. Garlic clove extract assisted
silver nanoparticle—Antibacterial, antibiofilm, antihelminthic, anti-inflammatory, anticancer and
ecotoxicity assessment. J. Photochem. Photobiol. B 2019; 198: 111558
7) Hassanzadeh P., Arbabi E., Atyabi F., Dinarvand, R. The endocannabinoid system and NGF are
involved in the mechanism of action of resveratrol: A multi-target nutraceutical with therapeutic
potential in neuropsychiatric disorders. Psychopharmacology 2016, 233, 1087-1096.
8) Avigan MI., Mozersky RP., Seeff LB. Scientific and regulatory perspectives in herbal and dietary
supplement associated hepatotoxicity in the United States. Int. J. Mol. Sci. 2016; 17: 331.
9) Arlt VM., Stiborova M., Schmeiser HH. Aristolochic acid as a probable human cancer hazard in
herbal remedies: a review. Mutagenesis 2002; 17:265
10) Kessler DA. Cancer and herbs. N. Engl. J. Med. 2000; 342:1742
11) Anand P., Kunnumakkara A.B., Newman R.A., Aggarwal B.B. Bioavailability of curcumin:
Problems and pro mises. Mol. Pharm. 2007;4:807-818.
12) Lia Agustina L, Andang Miatmoko A, Hariyadi DW. Challenges and strategies for collagen
delivery for tissue regeneration. Journal of Public Health in Africa 2023; 14(s1):2505
13) Fidaleo M, Stefano Tacconi S, Carolina Sbarigia C, et al.,Current Nanocarrier Strategies
Improve VitaminB12 Pharmacokinetics, Ameliorate Patients' Lives, and Reduce Costs.
Nanomaterials (Basel) 2021; 11: 743.
14) Kesrevani RK., Sharma AK. Nanoarchitectured Biomaterials: Present Status and Future
Prospects in Drug Delivery. Nanoarc Smart Del and Drug Targ. 2016, pp 35-66.
15) Kamba AS., Ismail M., Ibrahim TAT., Zakaria ZAB. Biocompatibility of Bio Based Calcium
Carbonate Nanocrystals Aragonite Polymorph on NIH 3T3 Fibroblast Cell Line. African J. Tradit.
Complement. Altern. Med 2014; 11: 31 13) Zhang Y., Nayak TR., Hong H., Cai W. Biomedical
Applications of Zinc Oxide Nanomaterials, Curr. Mol. Med 2013; 13: 1633
16) Grifoni L., Vanti G., Donato R., Sacco C., Bilia A. Promising Nanocarriers to Enhance Solubility
and Bioavailability of Cannabidiol for a Plethora of Therapeutic Opportunities. Molecules 27: 18.
17) Huang Q., Yu H., Ru Q. Bioavailability and delivery of nutraceuticals using nanotechnology.
Food Sci. 75: R50-7.
18) National Nanotechnology Initiative. Big Things from a Tiny World; National Nanotechnology
Initiative: Arlington, VA, USA, 2008.
19) Alexis F., Pridgen E., Molnar LK., Farokhzad OC. Factors affecting the clearance and
biodistribution of polymeric nanoparticles. Mol Pharm. 2008; 5:505
20) Arshad R, Gulshad L, Haq IU, Farooq MA, Al-Farga A, Siddique R, Manzoor MF, Karrar E.
Nanotechnology: A novel tool to enhance the bioavailability of micronutrients. Food Sci Nutr.
2021 May 4;9(6):3354-3361. doi: 10.1002/fsn3.2311. PMID: 34136200; PMCID: PMC8194941.
21) Date AA, Hanes J, Ensign LM. Nanoparticles for oral delivery: Design, evaluation and state-of-
the-art. ] Control Release. 2016 Oct 28;240:504-526. doi: 10.1016/j.jconrel.2016.06.016. Epub 2016
Jun 9. PMID: 27292178; PMCID: PMC5064878.
22) Gunasekaran T, Haile T, Nigusse T, Dhanaraju MD. Nanotechnology: an effective tool for
enhancing bioavailability and bioactivity of phytomedicine. Asian Pac ] Trop Biomed. 2014
May;4(Suppl 1):51-7. doi: 10.12980/APJTB.4.2014C980. PMID: 25183064; PMCID: PMC4025268.
23) Selvamuthukumaran M., Pathak Y. Flavors for Nutraceutical and Functional Foods. CRC Press.
ISBN-13: 978-1-138-06417-1
24) Wildman, Robert E.C, and Leonard N Bell. “Nutraceutical Stability Concerns and Shelf Life
Testing.” Handbook of Nutraceuticals and Functional Foods, CRC Press, 2007, pp. 467-483.
25) Kosovi¢, Ema, et al. “Stability Study of Cannabidiol in the Form of Solid Powder and Sunflower
Oil Solution.” Pharmaceutics, 19 Mar. 2021.

Powered by:

WWW.nurevelation.com


http://www.nurevelation.com/

Appendix

Page 5

Sample List of Nutraceuticals Successfully JoChe Encapsulated

¢ Aloe Vera
e Apple Cider Vinegar
¢ Ashwaghanda

e Beta Carotene

¢ Black Seed Oil

e Calcium Citrate

e Calcium Lactate

e Ceylon Cinnamon

¢ Chamomile Extract
e Chondroitin

¢ CLA (Conjugated Linoleic Acid)
e CoEnzyme Q10 ET
 Collagen i
e Cordyceps
e Creatine

e Curcumin
e Echinecea
e Enzogenol Tree Bark

e Ferrous Fumarate

e Folic Acid (Vitamin B9)

e Garcinia Cambogia

e Ginger Root Extract

¢ Gingko Biloba

e Glucosamine

¢ Glutathione

e Guarana Seed Powder S
e Horny Goat Weed &
e Inulin

e |ron

Lion's Mane

For More Information, Visit Our Website at

www.nurevelation.com or
Call us at 833.BYJOCHE (295-6243).
You can also email us at info@nurevelation.com

Lutein

Kratom

Maca

Magnesium Oxide
Melatonin

Milk Thistle

MSM

Moringa

Passion Flower Extract
Peppermint Oil
Pyridoxine (Vitamin B6)
Reishi Mushroom Powder
Rhodiola Extract
Riboflavin (Vitamin B2)
Sea Moss
Taurine
Thiamine (B1)
Turmeric
L-Arginine
L-Carnitine
L-Theanine
L-Thyroxine
Valerian Root
Vitamin A
Vitamin B12
Vitamin D3
Vitamin E
Yohimbe Extract
Zeaxanthin

Zinc Oxide
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