
Long Life Fresh" Milk



Healthier &
Better Tasting


This new generation of milk is healthier and tastes
better than Extended Shelf Life milk. A premium
product with superior durability.





Premium Profile
Maintains the exact nutritional value and fresh milk flavor profile consumers expect.



Plug-and-Play 
Direct integration into existing HTST lines with zero disruption to core workflow.


What exactly is Long Life Fresh?
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The Millisecond Method                   

Comprises simultaneous reduction in
pressure and spike in temperature, achieved
by pushing liquid through a specially
designed nozzle into a heated chamber.







Pressure Drop 150 PSIG

Temp Spike 10°F

MST Effect 0.002 sec

Velocity 40m/sec

FROM HTST REGENERATOR

HOMOGENIZER

INPUT: 135-145°F @ 150 PSIG

HEAT

Micro Droplets

0.002 sec

40m/sec

0.5 bar

OUTPUT: 145 � 155°F

TO HTST HEATER
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RESULTS?    

Shelf Life FOR Safe Consumption

Method Category @ 10°C Storage (Days) @ 4°C Storage (Days)

Traditional HTST 5+/-3 21+/-3

MST TECHNOLOGY 35+ 45+

MST Long Life Fresh Milk maintains integrity for 10+ days after opening.
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Strategy: Drive the Market
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Market Capture           

New Value Chain Consumer Shift Market Decline
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A New Market Category                  

It is a crowded dairy market and margins are in decline, how do you meet the challenge of creating an impact with higher profits?
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Long Life Fresh" Milk is a virtually untapped
market with no competition and low cost of entry

Source: McKinsey             

˝We believe that while overall growth in dairy will likely remain low, sales will rise sharply in some product categories and that winning in a changing marketplace requires new ways of thinking.˛                                                              
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Technological Benchmarks                     

Pasteurizing Methods Comparison

Technical Metric Current Fresh (HTST) HTST + MST (Untapped) ESL (HHST/UHT)

Heat Treatment 161F / 15 sec 161F / 15 sec 283F+ / 2 sec

Bacteria Kill Some Survival Nearly Sterile Nearly Sterile

Fill Equipment Limited Protection Protected or Limited Fully Protected

Target Shelf Life 10 � 21 Days 45+ Days 60 � 120 Days

CapEx Entry Low Low High

OpEx Low Low High

Competition High / Saturated LOW/NONE High / Saturated
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Regulatory
Solution
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Pasteurised Milk Ordinance Now Accommodates MST



Seamless transition into Pasteurized Milk Ordinance through unanimous NCIMS approval.



2020
FDA flagged process as needing a change to the PMO. Advised MSTC to propose at 2020 NCIMS.



2023
Postponed from 2020 to 2023 due to COVID-19. Unanimously passed in 2023


2024
Publication officially released in April 2024. 
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US Intellectual Property
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Patent Counsel: Snell & Wimer                          

US Patents
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Where is it happening?
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Vaquería Tres Monjitas
(VTM)



Highest quality Puerto Rican milk for 100+ years. Commercially operating Grade A facility under FDA/PMO regulations. Launched MST milk with immediate market capture.




Fastest growing product in the PR market.

Daikin Dairy (FL)
Unit installed; commissioning scheduled Q1 2026.

Ready for rollout in Continental US
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Operational ROI DRIVERS
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Efficiency & Savings Roadmap

Logistics Savings

Zero Return Policy

Yield Enhancement

Revenue Premium
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Compounded savings from the new product                                   

Cost Reduction � Producer
Most of the longer shelf-life benefits are realized via elimination of returns.

CURRENT
STATUS

MILK PRODUCER

Milk Deliveries

Returns (up to 20%)

RETAILER

MST
DELIVERIES MILK PRODUCER

MILK DELIVERIES

RETAILER

Returns (up to 20%)

SAVINGS FROM
RETURN ELIMINATIONS
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Compounded Savings              

Cost Reduction - Switching to Warehouse Distribution

Most of the longer shelf-life benefits are realized via a switch to warehouse distribution.

CURRENT STATUS
MILK PRODUCER

FREQUENT DELIVERIES

(Few times a week)

RETAILER

PROPOSED MODEL
PRODUCER HUB RETAILER

INFREQUENT

(Monthly)

CONSOLIDATED

FEWER RUNS

TRANSPORT & HANDLING

SINGLE DELIVERY
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Retail Value       

Management Efficiency
Savings from more efficient shelf management (less frequent restocking, out of date removal & date code monitoring).




Yield Gains
Savings from elimination of milk discarding. Efficiency & Yield savings.
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Engineering solution


21Page



Integration       

HTST Loop

PRE-PROCESSING

RAW
STORAGE


BALANCE
TANK


PHE
REGEN
 HOMOGENIZER

MST®PHE HEATER

PASTEURIZATION

HOLD TUBEPHE COOLERPASTEURIZED
STORAGE


The addition of MST® greatly enhances HTST effectiveness resulting in longer fresh milk shelf life.
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Integration        

MST® integrated into HTST after regenerator

MST®

MST®

23Page



Summarizing: What is MST® ?
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A revolutionary new and patented technology that integrates with the traditional HTST Fresh Milk processes to produce long life product with all the same nutritional values that consumers of fresh milk desire.




Extended Freshness
Holds up in the refrigerator from

3-4 times beyond the date code of regular HTST Fresh Milk.

Long life Fresh® optimizes distribution through the Supply Chain:

" Fewer and longer production runs " Higher Quality Product

" Allows a change in distribution " Fewer trips to the stores

" Simplify shelf stocking in the store " Eliminates returns and disposals

" Allows for a greater distribution territory " And more

TRADEMARK: "LONG LIFE FRESH®" MILK
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Potential MST® Food Applications                            

Dairy Beverages

¤ Long Life Fresh Milk

¤ Flavored Milks

¤ Coffee Milk Beverages

¤ Cream

¤ Ice Cream or Shake Mix

Non-Dairy

¤ Soy Milk

¤ Coconut Water, Coconut Milk, Coconut Cream

¤ Nut Milk

¤ Non-Dairy Creamer

¤ Premium Juices
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Institutional Foundation                    

Millisecond
Technologies Corp.

NY based US C-corp, 100% owner of MST technology and IP
portfolio. Validated through rigorous tests at
Purdue University and The University of Tennessee.





2013 Purdue Microorganism Challenge.

2019 Commercial MST Production Launch.

PHARMA Pharmaceutical Research Division.
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Appendix I 
Science Behind MST Long Life Fresh Milk
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"We found that there were Thermoduric Psychrotroph Spore Formers, Gram Positives Rods, in the
Store-Bought Milk Tested. At low numbers they germinate and grow slowly over time."



Germination Study Results: Paenibacillus sp. (H8237)
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Days
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MST Inactivates Spore formers resulting in                                    

45 day shelf life + 10-12 days after
opening


MST Whole Milk Opened on Day 45

40,000

30,000

20,000

10,000

13 25 37 49 58 61

Days since packaged

Off Milk Threshold

Milk Opened
on Day 45

Milk considered Off on
day 57, 12 days after opening

Aerobic Count
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THE UNIVERSITY OF TENNESSEE KNOXVILLE                                  

ELEVATED STORAGE TEMPERATURE SHELF-LIFE STUDY
(IMPORTANT FOR WARMER CLIMATES)


DAY
MST + PAST
(CFU/mL)      
    

PAST
(CFU/mL)
    

200

800

145 53,500

12 510 510,000

15 715

19 690

22 915

29 3,120

34 5,150

36 11,250

39 18,750

42 24,400

80,000

60,000

40,000

20,000

CFU/mL




10 20 30 40

DAY

10°C Storage

MST (Stable) PAST (Spike)

Visualizing the stability of MST treated milk at elevated temperatures vs traditional pasteurization failure.
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Appendix II
INTERNATIONAL Intellectual Property
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Intellectual Property Index I                          

STERILIZATION REACTOR AND METHOD    

Region Registration ID  Priority Date / Issue   Status

AU (Main) 2014244186 / 2018204275 24-Apr-2015 / 12-Nov-2020 Granted

BR (Americas) 1120150227490 (BR1120150227490) 11-Sep-2015 / 07-Apr-2020 Granted

CA (Americas) 2903503 01-Sep-2015 / 13-Oct-2020 Granted

CN (Asia) ZL201480026887.X / ZL201910900063.5 11-Nov-2015 / 27-Dec-2022 Granted

EP (Multi) EP 2968625 (Valid Across Central EU) 13-Oct-2015 / 22-Nov-2022 Granted

EP (Multi) EP 2968625 (Valid Across North/West EU) 13-Oct-2015 / 23-Nov-2022 Granted

EP (Multi) EP 2968625 (Valid Across Nordic/South EU) 13-Oct-2015 / 23-Nov-2022 Granted

MX (Americas) 366771 (MX/a/2015/012513) 11-Sep-2015 / 24-Jul-2019 Granted

NZ (Oceania) 707324 / 743173 24-Apr-2015 / 01-Sept-2020 Granted

US (Domestic) 10,194,680 / 11,064,718 13-Mar-2013 / 20-Jul-2021 Granted

ZA (Africa) 2015/07523 09-Oct-2015 / 30-Mar-2022 Granted

RU (Eurasia) 2668376 13-Mar-2014 / 28-Sep-2018 Granted

33Page



Intellectual Property Index II                           

KILLING MICROBES WITH PRESSURE DROP AND HEAT          

Country ID Number Priority Date Patent No. / Issue    Status

AU 2016250989 23-Nov-2017 2016250989 / 17-Dec-2020 Granted

CA 2987733 29-Nov-2017 2987733 / 29-Aug-2023 Granted

CN 201680035230.9 15-Dec-2017 Pending

EP 16725955.5 23-Nov-2017 3291683 / 05-June-2024 Granted

NZ 737654 23-Nov-2017 737654 / 01-Feb-2022 Granted

US 15/567,594 18-Oct-2017 11,096,406 / 24-Aug-2021 Granted

US (Cont.) 17/411,043 24-Aug-2021 Pending

RU 2017119160 22-Apr-2016 Granted
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TRADEMARK APPLICATIONS                  

Asset Mark Region Status Registration ID  Filing / Grant  

Corporate Logo United States Registered 97/799,922 Filing: 02/17/23

Corporate Logo European Union Registered 18130250 Grant: 02/15/20

Corporate Logo Great Britain Registered 3432294 Grant: 01/10/20

LONG LIFE FRESH United States Allowed 90/004,678 Filing: 06/16/20
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