The Supply Chain: Logistics of Life
(Year 8 - Ages 13-14)
Lesson 3 of 9

Teacher Preparation

Introduction for Teachers

In this lesson, we move from the "Network" (people) to the "Machine" (process). Year 8
students are often fascinated by extreme logjistics (like Formula 1 pit stops or military supply
chains). We apply this interest to donation.

The Core Concept: Organ donation is a Race Against Time. Once the blood supply stops, the
organ begins to die (Ischaemia). The entire system—helicopters, surgeons, coordinators—is
designed to beat the clock.

The Evolution: We also look at the future. For 50 years, we have put organs in "Eskies” (ice
boxes). Now, we are moving to Machine Perfusion (keeping organs warm and beating) and
3D Bioprinting (making new organs). This connects to the Science curriculum focus on
"Scientific Knowledge Changing over Time."

Safety and Sensitivity Considerations

e Technical vs. Emotional: This lesson is deliberately technical. It provides a break from the
emotional weight of previous lessons. Focus on “Efficiency,” "Viability," and "Innovation.”

¢ Animal Organs (Xenotransplantation): If students bring up using pig hearts, acknowledge
it as a valid area of current research, but emphasize the ethical and biological
challenges (rejection, viruses).

e "Spare Parts”: While we use the metaphor of a "Supply Chain,” remind students we are
moving human gifts, not car parts. Respect is paramount.

Teacher Resources

¢ Video Suggestion: Search for "Heart in a Box Transmedics” to show the machine perfusion
technology. It is visually arresting.

e Visual Aid: A map of Australia to demonstrate the distances involved (e.g. Perth to
Brisbane flight time vs. Heart viability time).
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Key Concepts & Language for Teachers

1. Cold Ischaemia Time (The Clock)
« Definition: The time interval between the chilling of the organ (after retrieval) and the
time it is warmed up (implantation).
e The Rule: The longer the time, the more damage the organ suffers.
o Heqrt/Lungs: 4-6 hours (The Sprint). Very little margin for error.
o Liver: 8-12 hours.
o Kidneys: up to 24 hours (The Marathon). Can travel internationally if needed, but
domestic is preferred.
o Tissues (Cornea/Bone): Days to Years. They are "Banked.”
2. Static Cold Storage (The "Esky")
e Current Method: We flush the organ with cold fluid and put it on ice. This slows down the
cells' metabolism (hibernation) so they don't need as much oxygen.
e Limitation: It doesn't stop damage, just slows it. You cannot test if the organ works while it
isonice.
3. Machine Perfusion (The "Heart in a Box")
e Future/Current Tech: A machine pumps warm, oxygenated blood through the organ
during transport.
¢ Benefit: The heart keeps beating. The lungs keep breathing. We can "test drive” the organ
before transplanting it. It extends the time limit significantly.
4.3D Bioprinting (The "Printer")
e Future Tech: Taking a patient’s cells, turning them into "Bio-Ink,” and printing a scaffold.
e Benefit: No rejection (it's your own cells) and no waiting list.
e Current Reality: We can print skin and simple tissues, but complex organs like hearts are
still years away.

The Alchemist's Data: Logistics (Year 8)

The "Retrieval Team” When a donor is identified, surgical teams often fly out to the donor. A
heart team might fly from Sydney to Dubbo, retrieve the heart, and fly back. It is a
coordinated dance of multiple teams moving across the country simultaneously.

The "Dry Run’ Transport is so critical that if a recipient lives in a remote areq, they often have
to relocate to the city near the hospital while waiting, because they cannot risk the travel
time when the call comes.
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