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Rationale

• 10% of children suffer from constipation at 
some point in their life.

• 27,500/year in England are referred to 
secondary and tertiary care.

• Managing illness in these children can be 
challenging and the diagnosis often based on 
symptom reports. Koppen IGN et al. J Pediatr 2018, 198, 121-130

NICE Costing report. Clinical guideline 99. 2010.



Rationale

• An objective measure of the whole gut 
transit time (WGTT) available early in the 
clinical pathway can help with selection of 
therapy.

• Transit tests can distinguish between 
normal transit, anorectal retention or slow 
transit constipation.

• Useful when medical history and/or 
physical examination is unreliable.



Rationale

X-ray test Theory Practice

• Current X-ray radiopaque marker (ROM) method 
uses ionizing radiation, associated with risk of 
subsequent malignancy in children.

• Has poor anatomical definition of colon loops 
hence difficult to determine where the ROMs are.



Rationale

X-ray test Theory Practice

• Current X-ray radiopaque marker (ROM) method 
uses ionizing radiation, associated with risk of 
subsequent malignancy in children.

• Has poor anatomical definition of colon loops 
hence difficult to determine where the ROMs are.

Aim: to take this on with MRI – no ionizing 
radiation and higher quality cross-
sectional imaging 



The new paediatric device

• EU Class IIa ingestible 
device.

• Small (8mm×4mm), inert, 
plastic mini-capsules, filled 
with a MRI-visible oil-in-
water emulsion.

• Co-designed with our Young 
Persons Advisory Panel 
(YPAG) and manufactured 
by JEB Technologies

L Marciani et al, patents: US11013427B2; 
EP3166488B1; AU2015287435  



Young people involvement
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The new paediatric device



Feasibility clinical study

• First-in-child study of new device: safety and 
acceptability.

• 16 patients + 19 healthy participants age 7-18 years 
old.

• 24 mini-capsules each day for 3 days (a common X-
ray ROMs protocol). MRI at Day 4 and if needed 
Day 7 (also Day 28 for this first study only).

• Whole gut transit time calculated from the count of 
the mini-capsules in the gut (as ROMs).



Feasibility clinical study

• The MRI test was well 
accepted and safe. 

• The mini-capsules were 
imaged in the colon 
successfully by MRI, 
providing bright signal 
against colonic chyme on 
the derived in-phase minus 
out-of-phase images. 



Feasibility clinical study

MRI images from a 
7 year old patient 
participant 



Feasibility clinical study

• The transit time was 
longer in the patient 
group.

• The last MRI scan 
confirmed exit of the 
device in all participants. 

* P < 0.0001
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Feasibility clinical study

(a) Patient, 9 years old, weight 48 Kg, height 130 cm, BMI 21.4 kg/m2. TCV= 237 mL / WGTT 
= 75 Hours. (b) Healthy control, 10 years old, weight 42 Kg, height 145 cm, BMI = 19.9 kg/m2. 
TCV = 227 mL/ WGTT = 26 Hours. 



Additional insights: transit and volumes

Coefficient of correlation R=0.56, p=0.0005.
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Next steps: MAGIC2

This work was funded by a NIHR Invention for Innovation (i4i) award 
programme. The views expressed are those of the authors and not 
necessarily those of the NHS, the NIHR, or the Department of Health & 
Social Care.

• Current second grant funded 
by NIHR i4i.

• Partnership with JEB 
Technologies, young persons 
and parents.

• CE marking.
• Multi-centre clinical efficacy 

study.
• High volume production.
• Commercialisation.




