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Good morning / afternoon / evening 

My name is Gregg Boalch, Managing Director here at Caretech Services, 
and Fellow of the Australian Computer Society, and I bid you welcome 
from Western Australia. 
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“I would like to acknowledge that I speak to you tonight from the 
traditional lands of the Whadjuk people of the Noongar nation, and I pay 
my respect to their Elders both past, present and future.  I also pay my 
respects to the first Nations Peoples present tonight.” 

 

I’d like to start with two [other] self-evident truths… 

 

 

COVID-19 is not our last pandemic.  Nor is it the big one.  

 

This epidemic is our chance to get things right, our chance to learn what 
will need for the next one.  

 

Our chance to learn how to avoid the more than 4 million deaths we have 
suffered thus far in the last 18 months. 
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We find ourselves in a world where a simple and evolving pathogen can 
wreak havoc, placing increasing strains on our limited health resources. 

We need diagnostic and treatment services provided rapidly where they 
are needed, and often in many locations simultaneously. 

We have a limited number of healthcare workers, each having to respond 
to an ever-increasing demand for their skills and care. 

We need real-time evidence from the last mile - evidence of disease 
transmission and severity - and we need the targeted provision of 
remedial and preventative procedures to the population in that area. 
Precision public health. 

We've recently had opportunistic technology innovations arise in 
diagnosis and in treatments, often in isolation to other health innovations, 
and with sub-optimal levels of interoperability. 

As a result, the data – data needed to make effective public health 
decisions on actions to be taken in the community – this data is held 
privately in silos. This is the challenge for Precision public health. 

We need all the pieces to fit to complete the jigsaw that is public health. 
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In this fourth industrial age - this age of interconnectivity – surely now we 
should be applying first principles to these problems. Applying evermore 
integrated technologies on original data both to improve healthcare 
business processes and to provide the desired health outcomes. 

The first industrial revolution gave us mechanisation, the second gave us 
energy, and the third gave us electronics and IT.  Each enabled by the 
previous. 

Now we are said to be in the 4th Industrial Age – that of interconnectivity, 
and having the reliance on access to real-world data (RWD) to realise the 
promise of AI and ML. 
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The World Economic Forum has a very good online focus on the subject, 
proposing the aim of Industry 4.0 is …”to create an inclusive, human-
centred future” i. 

Problems can be solved, and benefits realised, through the effective 
application of converging technologies such IoMT and AI – technologies 
collecting and storing data captured at source for downstream 
processing in the data analysis and modelling necessary for effective 
decision-making processes in public health. 

 

We’ve seen the why – now for the how – how do we apply and utilise the 
interconnectivity and agility inherent in Industry 4.0 to healthcare? 

 

By rationalising and digitising the process to ensure the most effective 
use of the time available to the healthcare worker for the care being 
provided to the patient. 
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Step 1: Procedural Packaging. 
We provide everything the healthcare worker needs to provide the 
prescribed treatment procedure for the patient accessible in the one 
package. 
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Step 2: Intelligent Procedural Packaging. 
We add the smarts to the container – augmenting serialisation through 
IoMT. Store the data pertaining to the components in the pack digitally, 
from point of manufacture and updated where appropriate on its journey 
to the patient.  

 

 

Step 3: Use the Data Strategically. 
We make optimal use of the RWD generated by the IoMT in supporting 
public & personal health decision-making. 
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Let’s now look at the healthcare process – from the patient’s perspective. 

 

The key questions for the physician in determining the care needed for 
the patient are  

• what are the patient’s symptoms?  

• what previous diagnoses have been made? and  

• what treatments has the patient received in the past? 

The physician needs access to accurate RWD on the patient’s medical 
health record to provide the necessary context to the decision-making. 

This is the role the EHR/EMR now provides – courtesy of Industry 3.0. 
However, it is not as a rule connected to all the systems used in 
supporting the patient’s care. 

The diagnosis is arrived at, a treatment schedule is prescribed for the 
patient, and this is placed on the patient’s medical health record.  

 

Now it’s on to the treatment room.  
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How much of the healthcare professional’s valuable time is spent 
collecting components, writing things down on pieces of paper or sitting 
at a screen entering data - feeding the beast? Time away from the patient 
and their care.  

What about the patient? How much time is he or she been left waiting 
while the healthcare professional looks for the correct syringe or a swab, 
finds another healthcare worker to check that the dosage is as prescribed 
for the patient, looks to see if the dose has passed its expiry date? Time 
that should be spent in providing the necessary care for the patient.  

And what if the healthcare worker makes a mistake in checking that the 
medication is the correct one for the patient or incorrectly transposes 
details to a piece of paper or screen?  

This is where patients die…and they are dying. In Australia, with a 
population of some 25 million, it is estimated we lose as many as 1000ii 
people a week to medication and medical error – errors based on using 
bad data or applying data badly to the decision-making process. And in 
that same population, there some 230,000 hospitalisations annually from 
medication errors. 
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Healthcare workers:  remember they are the people providing the care of 
the patient’s health and wellness.  This is their profession, their calling.  
Their value is something that this COVID pandemic has made us 
appreciate so much more than before.  

We need to use technology to ensure the patient is provided with the 
treatment prescribed by the physician - safely quickly and with a minimum 
of fuss - and preferably cost effectively for the healthcare service. And we 
need an accurate account of the treatment provided to appear on the 
patient's medical/health record used by the patient’s healthcare team. 

 

So applying first principles, we start with the materials we supply to the 
healthcare worker – the materials with which the process of patient care 
is provided to the patient. 



   

 
Intelligent Procedural Packaging: Enabling Precision Public Health 

Applying Industry 4.0 to Healthcare in a COVID World 
 

©2021 Caretech Services Pty Ltd Page 11 of 25 07 August 2021 

 

Step 1:  we rationalise the packaging of the treatment components for the 
procedure, so the healthcare worker has everything he or she needs at 
his or her fingertips in order to provide the prescribed treatment to the 
patient (procedural packaging), and  

 

Step 2: we apply IoMT principles to the packaging to digitise the 
treatment process (the intelligence).  
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How does this work in practice today? Let’s walk through the patient 
procedure experience. 

 

 

The patient arrives at the treatment room. The healthcare worker looks at 
the treatment prescription and obtains a procedural pack – called a 
SmartPack - containing everything needed to administer the treatment. 
Think vaccination, oncology, diabetes injection. 

The healthcare worker scans the SmartPack on his/her smartphone or 
tablet to ensure the patient’s safety: to make sure to it contains exactly 
what the patient was prescribed, it is the correct dosage,  it's not 
counterfeit, it has no contraindications with other medications the patient 
is taking, it hasn't expired,  and it hasn't had a cold chain break since 
manufacture affecting efficacy.  

This is all made possible through the data being tied to the procedure 
and the specific medication. 

And a form of smart packaging is already in use, coupled with blockchain, 
in the track-and-trace systems used by pharmaceutical and MedTech 
distributors. 
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If any of these validation checks fail, the healthcare worker is immediately 
advised, and takes remedial action - generally this means either getting 
the correct SmartPack for the patient or advising the prescribing 
physician so a different treatment can be prescribed for the patient. 

Now that the healthcare worker having been assured the SmartPack 
contains the correct, safe treatment for the patient by tapping on the 
screen, he or she then opens the pack, assembles the MedTech and 
pharmaceutical components (think syringe, vial, swab etc), provides the 
injection and then taps on the screen to say the treatment has 
successfully been provided. 

The healthcare worker then says goodbye to the patient, knowing that 
the care and the service has been provided, and smiling, remembering 
the time wasted previously in writing notes and entering data into a 
computer. 

The healthcare worker then disposes of the hazardous waste as per the 
health service provider’s policies, and the packaging is stored for later 
collection for reuse and recycling. 

So that is how we implement Steps 1 and 2.  

 

What about Step 3 – using the data strategically? 

Now this is where the IoMT integration and interoperability comes into its 
own – providing maximum public health benefit.  

 

When the healthcare worker signals that the treatment procedure has 
been provided by tapping on the smartphone / tablet screen, it gets to 
work. 

BTW This trigger will eventually be replaced with the use of intelligent 
syringes/injectors, automatically signaling to the device that the dosage 
has been administered. Though currently feasible, it is at present cost 
prohibitive. 
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First it passes the treatment details to the patient's health or medical 
record to reflect the treatment has been provided to the patient, thus 
informing the patient’s healthcare team. 

It then passes the SmartPack usage to the health service provider’s 
inventory control system to ensure effective supply chain management – 
one less SmartPack available for other healthcare workers to use.  

Strategically, it then provides anonymized, de-identified data to two 
recipient stakeholders. 

Firstly, the treatment details are added to the public health custodian’s 
epidemiological data lake. This enables the Chief Medical Officer (or 
CMO) real-time access to the real-world evidence (RWE) on the ground, 
supporting effective, informed public health decision-making.  

Intelligent procedural packaging enables virtual stockpiling, significantly 
reducing the risk and cost of supplying treatments to disease outbreaks – 
again using Industry 4.0 principles. 
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This RWE can be the trigger for the public health custodian’s order for 
increased supply levels of specific medications from the manufacturer, to 
be shipped to specific locations within specified timelines.   

And secondly, the medication details are provided to the applicable 
regulator’s data lake (e.g. FDA, TGA etc) to assist them in their mandatory 
monitoring and surveillance roles – the activities that ensure the provision 
of on-going treatment safety and efficacy to the public.  

Incidentally, this product data can also be provided to the pharmaceutical 
manufacturers, giving them greater visibility of their products’ usage in 
the field: for many pharma stakeholders, this visibility is currently lost 
once they provide their product to their distributors. 

And in the COVID-19 vaccine use case, it is currently almost impossible to 
track a given vial of vaccine from its point of manufacture to the point of 
injection into a given patient's muscle tissue. Why? Because the data 
about the vial is trapped in the individual systems used by the 
manufacturer, the distributor, and the customer, and they tend not to be 
interconnected. 

With this amalgam of procedural packaging and IoMT, the vaccine would 
be more readily provided where it is needed and when it is needed.  
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And what of the used SmartPack? It is reused and recycled into new 
SmartPacks, thus completing the circle, and removing the demand for 
landfill. 

 

 

 

Now this sounds fine in theory, but what about change management 
issues?   

 

Why change to this new form of packaging?  Where’s the business case 
the health service provider and funder ask?  
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Delivering a procedure is now facilitated by a simple two-tap process on 
the healthcare worker’s device, removing a number of existing menial yet 
mandatory operational tasks from their workload – finding the vial, finding 
a suitable syringe, finding a swab, finding a Band-Aid, finding a cotton 
ball, and writing up the notes recording the procedure provided to the 
patient. So this makes their life easier, their work safer and provides them 
with more dedicated time with their patients. 
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The health service provider, by using intelligent procedural packs, 
ensures a lower risk in their service delivery to patients, and thus 
decreased exposure to legal risk and reputational damage through 
patient / client injury or death.  The time taken to deliver a procedure is 
reduced, allowing an increase in the number of patients provided with 
care per unit time. And through the rationalising of the procedural 
packaging and the flattening of the supply chain between producer and 
consumer, the unit procedural cost to the purchaser should significantly 
reduce. 

 

For the manufacturer / supplier, it’s simply a minor extension of the 
existing product serialisation being implemented by their packaging 
partner / CDMO.  
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Here is a reference to a current paperiii  from one of Europe’s leading 
CMDO’s, which provides their view of the current state of play of the 
serialisation process taking place within the pharmaceutical industry. 
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And it is important to note here that intelligent procedural packaging is 
applicable not just to hospitals, but it is also for medical centres, 
pharmacies, aged care facilities, healthcare in the home and healthcare in 
the field. Anywhere a prescribed medical procedure is to be performed. 

 

And as final food for thought: we have only spoken so far about treatment 
and protection procedures - the same principles apply to diagnostic 
procedures.  Intelligent packaging for diagnostics on a chip.  
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Imagine instead of long queues of people seeking testing, and long waits 
for them for the laboratory to turn around the result, the patient simply 
uses a test in a smart pack wherever they are. 
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Imagine the public health custodian/CMO having access to real-time data 
on both diagnostic results and on treatments provided. The forward 
projection from diagnostic results would enable the CMO to order the 
production of a required treatment or protection for use in a specific 
geographic location, and for the CMO to order subsequent testing 
SmartPacks to inform the CMO and the regulators of the ongoing efficacy 
of the treatments provided in that community. 

 

This will be so very useful in addressing not only the coming variants to 
this coronavirus, but it will also put us in much better stead to identify and 
combat the next biological threat we encounter.  

 

So as I hope I have illustrated, the strategic use of procedural packaging 
with intelligence will enable us to reap the public health rewards 
promised by Industry 4.0.  

It is a simple change – one easily made by all stakeholders in public and 
personal health. 
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The rewards are realised and shared between the patient, the health care 
worker, the patient’s health care team, the health service provider, the 
pharmaceutical manufacturer, the MedTech manufacturer, the public 
health custodian/CMO, the medication regulator and the community. 

 

And these rewards are all made possible by simply tying the data to the 
procedural packaging, and by us making best use of all data generated at 
source in providing precision public health. 

 

 

 

As I stated opening this talk, this is not our last pandemic, nor is it the big 
one.  
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I think we owe this to the more than 4,000,000 souls lost to COVID on 
our watch – don’t you? 

 

Thank you for your time today. 
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ii Fourth Industrial Revolution | World Economic Forum (weforum.org) 
ii Medical Error Action Group 2020 
iii https: www.vetter-pharma.comennewsdetaildigitalization-in-the-pharmaceutical-industry  

https://www.weforum.org/focus/fourth-industrial-revolution
https://www.vetter-pharma.com/en/news/detail/digitalization-in-the-pharmaceutical-industry/
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