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Welcome To Medlab

Medlab Clinical Ltd is a globally recognised Australian publicly 

listed (dual listing on Nasdaq) Biotech company, built on a 

proprietary drug processing and bio-delivery technology –

NanoCelle® - that enhances the effectiveness, safety and 

reaction speed of new and existing medicines.  Our initial 

therapeutic focus includes pain and mental health.

Scientifically optimized portfolio of cannabinoid 

therapeutics

NanoCelle®: Our validated delivery platform is 

patented and protected in all western regions 

until 2036
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What We Do

Our NanoCelle® R&D portfolio consists of:

Cannabinoid Development

• Cancer Bone Pain

• Non-cancer pain

• Stress

Generics Plus

• Depressive disorders

• Cholesterol lowering

• Pain

• Allergy

• Large bowel cancer

Large molecule program

• Insulin

• Covid-19 Vaccine

Textile program

• Antibiotics
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NanoCelle® has a diverse use - principally it is designed to improve a 

medicines bioavailability and improve patient compliance, this includes a 

reduced risk profile effectively making the medicine safer and more 

tolerable.

About NanoCelle®

• NanoCelle® is the registered name of our clinically validated, patent protected 

delivery platform, that uses nanoparticles to significantly enhance medicines

• NanoCelle® bypasses the gastrointestinal tract, known as 1st pass metabolism, 

this means we can administer a lot less of a medicine, improve the patient's 

exposure to harmful side effects, whilst conferring the intended therapeutic 

benefits

• NanoCelle® is a key differentiator to our programmes, such as the cannabinoid 

cancer pain program - NanaBis™

• The NanoCelle® technology optimises the bioavailability of medicines, making 

compounds more easily and rapidly absorbed by the body

• The NanoCelle® process can additionally improve the stability of medicines 

[Patent Pending].

How NanoCelle® Works

• Creates an average particle size of 5 nm to approximately 90 nm 

(depending on payload)

• Consists of an inner hydrophobic core (active agents combined with lipid 

carrier or itself lipid-soluble) and outer hydrophilic shell (various 

surfactants)

• Utilizes a variety of administration routes (oro-buccal, oral, topical, 

nasal) for a more optimized delivery of a medicine
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NATURE | VOL 572 | 29 AUGUST 2019

In 2019 CANNABIS

Classified by

US Drug Enforcement Administration

with heroin and LSD as a schedule 1 substance.
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NanoCelle® in Cannabinoid-based Medicine

Medlab has two investigative offerings:

• NanaBis™ as a 1.25mg CBD and 1.25mg 
THC actuated at 140uL

• NanoCBD™ as a 2.5mg CBD actuated at 
150uL
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Efficacy and Safety of a water-soluble 
Nanoparticle Cannabis-Based Medicine

Smoking

• Acute cannabis smoking associated  risk myocardial infarction / ischemic stroke in health1

• Respiratory / Cataract health issues

• Dangerous in over consumption of tars and toxins234

Vaporizers

• Plant material not heated enough to cause combustion… harmful by-products inhaled56

• Both vaporizing and smoking are associated with high peak plasma THC levels that cause dose-limiting 

side effects

Edibles

• Cannabis infused products…may have high THC/dose 
• Onset of effects is longer…intestinal dysbiosis…78

Tinctures

• These can be liquid/emulsions in a liquid/food

• Offer versatility in delivery

- liver processing with foods and reduce time to onset

- fatty meal consumption will   concentration of cannabinoid metabolites released by liver 

metabolism78

Topicals

• Lotions, balms, sprays, ointments

• Usually made from:

- Cannabis extracts and oils chemically processed to active cannabinoids9

Topicals

Edibles

Oral/Spray

Vaporized

Smoked

1Can J Cardiol 2022:S0828-282X(22)00261-6.
2J Fr Ophtalmol 2022;45(3):267-271
3Chem Res Toxicol 2021;34(10):2169-2179
4Food Chem Toxicol 2021;156:112447
5Food Chem Toxicol 2021;156:112447
6Pharmacol Ther 2021;224:107838
7Journal of Cannabis Research 2020;2:3
8Int J Mol Sci 2017; 18(5): 1070 
9Molecules 2018; 23(10): 2478
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Route of Administration

THC / CBD formulation is an easy and convenient oro-buccal spray for improved bioavailability and absorption. 

• Direct access to the systemic circulation bypassing the portal 

system

• Passive diffusion of NanoCelle® facilitates / enhances drug 

delivery and absorption to achieve  a therapeutic effect

• Convenient oral spray that bypasses the gastrointestinal tract

Enhanced 

Bioavailability
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Fast and Effective Entry into Tissue

Holotomography imaging 

overlayed with 

fluorescence showing 

Nile Red uptake into 

fibroblasts. Scale bar 

represents 5 µm

NanoCelle® has been shown to effectively enter target tissue and release API.

12



Figure 3: CAPTION

Morphological Analysis with two 

formulations:

NB = CBD / THC

NBD = 20:1 ratio CBD to THC 

• Dynamic light scattering

• Nano flow cytometry

• Atomic force microscopy 

Developmental Studies

~ 52 nm for NB and NBD
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Nanoparticles

THC/CBD NANOPARTICLECONTROL NANOPARTICLE

Medlab’s in vitro Studies in Collaboration with 

University of Sydney’s Nanoparticle Group

THC / CBD particle height size determinations 

via Atomic Force Microscopy in 3-Dimensions 
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Nanoparticles

CONTROL PARTICLE

Diameter at the minor axis 

~7 nm in height and flat/wide

THC / CBD PARTICLE

Diameter at the minor axis

~10-15 nm in height

the profile shows a morphologically flat 

and wide particle, whereas the  

combination nanoparticle (THC+CBD 1:1) 

profile is less flat and largely uniform in 

morphology. 

Our in Virto Studies in Collaboration with University of 

Sydney’s Nanoparticle Group
THC CBD particle height size determinations 

via Atomic Force Microscopy in 2-Dimensions
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NanaBis™ - Robust Clinical Experience

• 30 advanced cancer pain patients, single ascending dose / 

multiple ascending dose

• Patient subset of breast or prostate cancers with bone 

metastasis had 40% improvement in pain scores from baseline 

(to be confirmed in Phase III trial) 

• Improvements in Quality of Life measures (emotional functioning 

and insomnia)

• MMEQ (morphine in milligrams equivalent) significantly 

reduced 

– quantifiable measure of efficacy

Primary and secondary endpoints met in Phase I/II 

study

NanaBis™significantly decreased MMEQ
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** ** **

Al l  cancer patients (n=25)

Al l  patients with bone Metastasis (N=15)

Cancer of the Breast / Prostate / Lung / Spine/ Melanoma with only Bone Metastasis (n=14)

Cancer of the Breast and Prostate with only Bone Metastasis (n=8)

Real world data replicates clinical data 

12-month observational (OBS) study underway, data released every quarter

1151 of 2000

Australian patients

Real-world data

could expedite path to market

Strong body of RWE could reduce the total

number of patients required to be observed in 

clinical trials

Of which 15% in cancer-related pain, 85% in non-

cancer-related pain

Median averages = dosage 4 sprays per day

Significant improvements in
pain, QoL scores and Opioid 

Sparing
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Why Avoid First Pass Metabolism?

For cannabinoids, one problem with oral delivery is the 

high level of first pass metabolism resulting in systemic 

exposure to the metabolites rather than THC and CBD.

First pass metabolites may not be as effective 

(medicinally) as THC and CBD and may have more side 

effects. For example, the first pass metabolite of THC, 

11-hydroxy-tetrahydrocannabinol (11-OH-THC) has 

worse psychiatric adverse reactions than THC.

Oro-Buccal NanoCelle® spray delivery of THC and CBD 

provides relative levels of first pass metabolite over 10-

fold lower than with ingestion, sublingual delivery, or 

ethanol vehicle oral buccal spray.
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Stability – NanaBis™ and NanoCBD™
Research Problems and Objectives

The R&D batches of new synthetic cannabinoid preparations are under stability investigation. Two 

preparations have been secured in controlled temperature chambers at two temperatures each (25°C 
and 30°C) and a RH% of 65.  This report describes the stability investigation performed for NanaBis-S
and NanoCBD-S R and D batches at 9-months after their preparation in our Lab.

Methods

Samples were analysed using HPLC to measure the CBD and THC concentrations against true standards 
purchased from Cerilliant.

Key Results

The assay for stability is described in this report along with pH measurements. NanoCBD-S met the 

acceptance criteria for the 9-month CBD concentration with 20.54 mg/mL (25°C) and 19.98 mg/mL 
(30°C). The NanaBis-S CBD/THC concentration for the 9-month met the acceptance criteria with 
10.49/9.73 mg/mL (25°C) and 10.23/9.32 mg/mL (30°C). Acceptance criteria is a change in 

concentration no more than 10% than the baseline.

Conclusion

The main observations for stability of the synthetic formulations namely for that of NanaBis-S and 
NanoCBD-S preparations showed no significant reductions (>10%) in CBD and THC concentrations 

between those results observed and reported at 6-month interval. Samples will be monitored for their 
stability at 12-month due in September 2022.
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Uniqueness of the NanoCelle® Technology
Simplicity and Cost Effectiveness in Manufacturing

• The processing method used does not require specialized

mechanical means, such as homogenization or sonication.

• The equipment needed is very common: steam jacketed tanks with

stirring capabilities and transfer pumps.

• There is heat involved, but not high temperatures.

• Processing time is relatively short, a few hours depending on

volumes.

• The processing method requires specific ratios of oil carriers, non-

ionic surfactants, and co-surfactants to create the nanoparticle.

• Combinations of surfactants and multiple carriers often used in

other nanoparticle methods are not required.

• All the excipient materials are approved, readily available and

relatively inexpensive.

• The procedure is scalable, from 50 ml to over 1000 liters.

Physical Stability

• The NanoCelle® formulations are clear, aqueous solutions and they

can maintain this stability for over two years without special

handling. Chemical stability of specific formulations may require

special storage conditions.

Versatility

• This methodology allows its use with a wide variety of hydrophobic

small molecules.

• Selected large molecules (e. g. insulin)

• Hydrophilic molecules (e. g. methylcobalamin).

• Certain organically bound mineral compounds (e. g. calcium

atorvastatin).

Flexibility in Application

• Due to the stable, clear, aqueous solutions, there are a wide variety

of dose applications.

• Oro-buccal Sprays

• Oral Muco-adhesive Gels

• Nasal Sprays

• Topical Sprays

• Topical Gels, Lotions, Creams

• Ocular Solutions

• Dermal Patch Applications

• Adsorption onto Carrier Agents
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PAIN SCALE

10

EMA STEPWISE PAIN GUIDELINES

Mixed Opioids 

and Adjuvants

Low Dose Opioids

and Adjuvants

NSAIDs and other

Non-Opioid Medications 

THC / CBD

Therapeutic 

Entry Point 

64% of all bone cancer patients are 

currently not supported by existing 

pain therapy

• THC / CBD provides a viable 

alternative that can delay or 

alleviate the need to use opioids 

for pain management 

• Effective and safe, preferably 

used before progression to 

opioids

• Efficacious in patients with 

unmanageable pain that is not 

being controlled by opioids and 

other pain medication

The Importance
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Atorvastatin Calcium 

Insoluble

Atorvastatin Calcium 

NanoCelle™

Lowers dosage requirement of Atorvastatin (Lipitor)

75≤100%

75≤100%

–

80≤100%

 
1 http://howmed.net/pharmacology/bioavailability-of-drugs/ 
2 https://pharmawiki.in/routes-of-drug-administration-ppt-pdf-10-routes-of-drug-administration/ 
3 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3513449/#:~:text=The%20bioavailability%20of%20a%205,doses%20exceed%20around%205%20mg. 

Route Speed2 Bioavailability Characteristics

Intravenous 30-60 seconds 100% Most rapid.

Intramuscular 10-20 minutes 75<100% Large volume may be injected but 

painful method.

Subcutaneous 15-30 minutes 75<100% Smaller volume than IM. May be 

painful.

Oral - ingested 30-90 minutes 5% or more Convenient, first pass metabolism 

occurs.

Oral - sublingual 3-5 minutes c.35%3

Oral - buccal 3-5 minutes 30% or more Direct access to systemic circulation -

bypassing the portal system.  First pass 

metabolism is avoided. 

Rectal 5-30 minutes 30<100% Less first pass metabolism than oral 

route.

Inhalation 2-3 minutes 5<100% Rapid onset.

Transdermal Highly varied 80<100% Usually slow absorption, lack of first 

pass metabolism and prolonged 

duration of action.

Typical bioavailability and characteristics of different routes of administration are1:

NanoCelle® Opportunities are beyond Cannabinoid-
based Medicines
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NanoCelle® Particle Sizes PoC
Article Particle Size (nm) Concentration Dosage

Ampicillin Sodium Salt (2162016AMP)-antibiotics 12.85 2 mg/mL 0.6 mg/0.3mL

Atorvastatin (1022015ATO) 11.41 10 mg/mL 3 mg/0.3mL

Atorvastatin (1232015ATO) 89.31 0.1 mg/mL 0.03 mg/0.3mL

Atorvastatin (03212017ATO) 14.4 8.3 mg/mL 2.49 mg/0.3mL

Atorvastatin (3152017ATO) 19.37 13.3 mg/mL 3.99 mg/0.3mL

Atorvastatin-25 (12142015ATO25) 14.62 1.67 mg/mL 0.5 mg/0.3mL

Atorvastatin-30 (12142015ATO30) 14.37 1.67 mg/mL 0.5 mg/0.3mL

Atorvastatin (2162016ATO) 12.71 10 mg/mL 3 mg/0.3mL

Beta-Estradiol (2162016EST)-hormones 16.43 1 mg/mL 0.3 mg/0.3mL

Fexofenadine (TelfastTM) 10.6 4 mg/mL 1.2 mg/0.3mL

Dexamethasone (2162016DEX)-hormones 13.17 2.6 mg/mL 0.78 mg/0.3mL

Insulin (1022015INS) 3.843 15 IU/mL 4.5 mg/0.3mL

Perindopril Erbumine (2162016PER)-ACEi 12.7 7 mg/mL 2.1 mg/0.3mL

Progestogen (2162016PEO)-hormones 15.48 2 mg/mL 0.6 mg/0.3mL

Rosuvastatin (1022015ROS)-statin 12.19 2 mg/mL 0.6 mg/0.3mL

Rosuvastatin (1022015ROS)-statin 12.19 2 mg/mL 0.6 mg/0.3mL

Sertraline Hydrochloride (2162016SER)-SSRI 15.21 0.5 mg/mL 0.15 mg/0.3mL

Testosterone Propionate (123015TES)-hormones 14.31 15 mg/mL 4.5 mg/0.3mL

CoQ10 (2182916CoQ10) 32.3 100 mg/mL 30 mg/0.3mL

D3 86.3 3333 IU/ mL 5000 IU/0.3 mL

D3 & K2 (2182016D3K2) 28 3333 IU+150mcg/0.3 mL 1000 IU+45 mcg/0.3 mL

Melatonin (2182016MEL) 23 8.3 mg/mL 2.5mg/0.3mL

Cyanocobalamin B12 24.8 3333 IU/ mL 1000 IU/0.3 mL

MethylcobalaminB12 (2182016B12) 18.9 3333 IU/ mL 1000 IU/0.3 mL

NanaBidial™(<1:20 THC:CBD (20mg/mL CBD and less than 1 mg/mL THC) 20.13 nm 8.3 mg/mL 2.5mg/0.3mL

NanaBis™1:1 THC:CBD (8.33mg/mL THC 8.33mg/mL 33.33 nm 8.3 mg/mL 2.5mg/0.3mL

NanoCBD™(16.66 mg/mL CBD) 21.99 5mh/0.3mL 5mg/0.3mL

Chloroquine 31.5 nm 5mg/mL -
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Innovative Patent Technology
Our research into nano-sized particles has spanned 

years of rigorous development

The science behind the unique NanoCelle® delivery 

system was validated with an Australian Patent granted 

in September 2020, providing protection until March 

2036.  The US Patent was granted in November 2021.

9 September 2016 21 November 2016 November 2020

USPTO published the 

patent Transmucosal 

and transdermal 

delivery systems 

(WO2O16141069).

A second patent, 

‘Protection of plant 
extracts and compounds 

from degradation’, also 
entered National Phase 

into the above countries.

A provisional 

patent,  ‘absorbing 
characteristics of 

NanoCelle®’ was 

launched in 

Australia 

NanoCelle®

57 patents

worldwide

Australia

United States

Canada

Europe

▪ Albania

▪ Austria

▪ Belgium

▪ Bulgaria

▪ Switzerland

▪ Liechtenstein

▪ Cyprus

▪ Czech Republic

▪ Germany

▪ Denmark

▪ Estonia

▪ Spain

▪ Finland

▪ France

▪ United Kingdom

▪ Greece

▪ Croatia

▪ Hungary

▪ Ireland

▪ Iceland

▪ Italy

▪ Lithuania

▪ Luxembourg

▪ Latvia

▪ Monaco

▪ North Macedonia

▪ Malta

▪ Netherlands

▪ Norway

▪ Poland

▪ Portugal

▪ Romania

▪ Serbia

▪ Singapore

▪ Sweden

▪ Slovenia

▪ Slovakia

▪ San Marino

▪ Turkey

Hong Kong Registration of Grant requested New Zealand Accepted
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Summary – Benefits Specific to NanoCelle®

API’s bypass first pass metabolism and 
allows for use via non-traditional routes 

of delivery.

Avoids exposure to gastric acid and/or 

avoids need for patient to ingest.

Convenient and easy to use.
Production is an easy bolt-on to liquid 

manufacturing.

For use as buccal, nasal or topical 

delivery.

Shown to enhance shelf life/stability for 

certain API, inclusive of CBD and THC.
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HEAD OFFICE

Medlab Clinical Limited

Units 5 & 6, 11 LordSt, Botany

NSW 2019, Australia

P +61 2 8188 0311

E sean_hall@medlab.co

CALIFORNIA OFFICE (USA)

Medlab Clinical US, Inc

30021 Tomas

Suite 150

Rancho SantaMargarita, CA 

92679, USA

P +1 949 202 1088

US INVESTOR RELATIONS

Edison Group 

1185 Avenue of the Americas, New 

York NY

P: +1 646 653 7035

E: lyonker@edisongroup.com

Thank You
ASX : MDC
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