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Term of Reference: TOR
Artificial digestive system Tiny-TIM

Tiny-TIM General Specification
The tiny-TIM system consists of three separate modules:
1.) A module that contains the apparatus and its control unit
2.) A dispensing module with syringe-pumps for the accurate distribution of the
digestive fluids.
3.) A sampling module for automatic sampling of the filtrate that contains the

released, digested and dissolved compounds.
Tiny-TIM Specification

1. GASTROINTESTINAL MODULE
COMPARTMENTS IN THE GASTROINTESTINAL MODULE

The advanced gastric compartment (TIMgc).
TIMgc allows the behavior of dosage forms to be studied under realistic gastric shear

and pressure forces, and interaction with meal compounds.

The Pyloric valve
A computer-controlled peristaltic valve pump, simulating the pyloric sphincter,
transports the gastric content into the small intestinal compartment by peristaltic movements.
The PVP allows accurate and controlled emptying of the gastric content, whether it contains

particles or not.

The small intestinal compartment

The small intestinal compartment simulates the transit of the meal through the small
intestine. Bile and pancreatin are secreted at true-to-life flow rates, resulting' in physiotogical
luminal concentrations. Bicarbonate can be added to control the intestinal pH. The content is
mixed by peristaltic movements and flushed through a hollow fiber-membrane unit to remove
digested and released compounds that are small enough to pass through the semi-permeable
membrane. The type of hollow-fiber module can be selected on the basis of the compounds
being studied. A dialysis module is used for the removal of water-soluble compounds from the
intestinal lumen, while a filtration unit is used to remove mixed micelles that contain lipophilic

compounds {e.g. fatty acids and lipophilic nutrients and/ or pharmaceutical ingredients).



The unigue membrane system ultimately allows the measurement of the bio-
accessible fraction. The peristaltic movements are accurately controlled by modulating the
pressure on the water circulation (at body temperature) in the space between a flexible wall

and a glass jacket. Maximum pressure is controlled by sensors in the water circulation.

Computer control
The computer, which has a 12-inch touch-screen monitor, is placed in a separate
compartment of the gastrointestinal module. The placement of the monitor and use of the
touch-screen buttons allow easy and ergonomic operation of the tiny-TIM system. The
software focuses on easy use of the system through the automation of operations. The user
interface structure takes the operator through the process step by step, reducing the risk of

operating mistakes.

The relevant process parameters shown on the monitor screen are as follows:
» Gastric pressure
» pH values (numerical and graphical)
» Temperatures (numerical and graphical)
+ Volumes of the compartments
» Volumes of secreted digestion fluids

« Number of pulses by peristaltic valve pump (pyloric valve)

2. DISPENSING MODULE

The dispensing module pumps the secretion fluids into the gastrointestinal
compartments and fresh filtration/dialysis fluids from/through the membrane units. The
control system in the gastrointestinal module enables a syringe pump for each fluid to
dispense with a high level of accuracy. The use of disposable 100 mL syringes with graduation
atlows direct visual monitoring of the dispensed volumes. The syringes containing enzymes are

cooled.

3. SAMPLING MODULE

The sampling module is used to collect filtrate or dialysis fluid from the hollow fiber
unit attached to the small intestinal compartment. All sampling bottles are placed in a holder
on top of a balance. Sampling bottles are selected by moving the fluid outlet with an x/fy
system. The samples are pumped using a controlled P pump into the designated sampling
bottle to meet the pre-determined weight of each sample. Different holders can be used to
allow various numbers of bottles and sampling sizes. The holder with bottles is placed on a

drawer to allow easy access to the bottles from the front.



4. DIMENSIONS (appr.)

» Power unit: 62x20x53 cm{wxhxd)
« Module unit: 62 x 100 x 53 cm (w x h x d)
» Dispensing unit: 45 x 45 x 45 cm {w x h x d)

» Sarnpling module: 45 x 55 x 35 cm (w x h x d)

5. PERFORMANCE QUALIFICATION TEST

Performance qualification test that will be run after transport of the Equipment to the
premises of Principal, which test(s) will be run in the presence of the Parties before the final
acceptance.

6. TRAINING

Over a period of 7-8 working days training of 4 SLRI-scientist at Triskelion site during the
contract period.

This training includes:

+ Operating the Tiny-TIM system and critical evaluation of experiments

« Setting up study and data interpretation

« Technical aspects of the Tiny-TIM system and simple troubleshooting

« Highlighting specific aspects of the typical Tiny-TIM studies to be performed by the

customer

7. PREVENTIVE MAINTENANCE

Preventive Maintenance will be performed during the contract period. The spare
parts that are subjects to wear and tear will be repaired or replaced. The performance
gualification test will be done.

8. WARRANTY
1 Years warranty
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(Dr. Waraporn Tanthanuch)
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