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Aim To evaluate the feasibility of a study investigating the mouth-
feel of different sized 3D printed placebo solid dosage forms
(SDFs) in children and young people (CYP) aged 4–12 years.
Method All participants in the CAT 3D Study had previously
participated in the Creating Acceptable Tablets (CAT) Study, a
feasibility study which assessed the swallowability and accept-
ability of different sized placebo tablets, and therefore only
attempted to swallow one 3D printed tablet. If the participant
had successfully swallowed all three tablet sizes in the CAT
Study (6 mm, 8 mm, 10 mm) they were then randomised to
receive any of the 3D printed tablets – 6 mm, 8 mm or 10
mm diameter. If a participant had not successfully swallowed
all tablet sizes, they were allocated a 3D printed tablet of
equal size to the largest tablet they had successfully swallowed
in the CAT Study. Following informed consent, participants
were shown a short video demonstrating how to swallow a
tablet. Participants were then provided with the sample 3D
tablet and 150 mL of still water in a cup. The volume of
water required to swallow the tablet was measured, and fur-
ther water was provided, where requested. The researcher
observed and recorded the child’s facial expressions as they
swallowed the tablet1, and an internal inspection of the mouth
was conducted by the researcher to identify any residue or
non-swallowed tablet.2 The participants assessed the swallow-
ability, acceptability, mouthfeel and taste of the sample using a
5-point hedonic facial scale on a participant questionnaire.
Faces 1–3 on the hedonic scale were deemed acceptable to
the participant. The participants were also asked if the 3D
printed tablet was a medicine, would they be willing to take
it every day. In addition, they were asked which tablet felt
better in the mouth as a comparison of mouthfeel between
the GMP manufactured coated tablets (CAT study tablets) and
the 3D printed tablets.
Results A total of 30 participants were recruited to the CAT
3D Study, 87% of whom successfully swallowed the 3D
printed tablet that they attempted to take. Attributes of the
3D printed tablets were scored as acceptable by the following
percentage of participants – swallowability (80%), mouthfeel/
texture (87%), volume (80%), acceptability (83%) and taste
(93%). 77% of children advised they would be happy to take

the tablet every day if it were a medicine. Participants were
also asked which tablets felt better in the mouth – the CAT
tablets or the 3D printed CAT 3D tablets, and the most pop-
ular response was that both felt ok (43%).
Conclusions The data from this study shows that 3D printed
SDFs may be a suitable dosage form for children aged 4–12
years. The results from this feasibility study will be used to
inform a larger, definitive study looking at the mouthfeel of
3D printed tablets in children.
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Background There are large groups of children where families
have problems obtaining ongoing supplies of their children’s
medicines in primary care due to them being high risk and
complex, unlicensed, off label or expensive. The KidzMeds
project was established ‘For all children to get the right medi-
cine at the right dose at the right time with the right moni-
toring with minimum fuss wherever they live.’

Tablets are safer, more convenient and cheaper than liquid
medications. Children often remain on liquid due to habit,
reluctance and parental and staff not knowing how to convert.
The idea of converting came from initial HIV medications
which were only available in tablets1; children as young as 3
years could be taught.2 3

Aim Quality improvement project to teach children and young
people (CYP) on long term medication how to take tablet
medication in an out-patient setting.
Method Working with families and our teams we created an
interactive training package with video (http://northernpaediat-
rics.com/kidzmed/) and comic poster. We ran interactive hour-
long training sessions for staff. Using positive reinforcement
and play, the trainer sat facing the learner with sweets or
dummy filled capsules of increasing sizes, from size 3 (15
mm) to size 00 (23 mm).

Over the next 12 weeks in one team we embedded a proc-
ess for children �5 years attending complex renal clinics to
be converted from liquid to tablet medication unless contrain-
dicated (e.g. swallowing or cognitive impairment).

Outcome measures included successful conversion rate,
patient and staff feedback and cost savings.

We overcame practical barriers by placing easily accessible
‘switching kits’ in clinic filled with the necessary dummy pills,
awards and certificates. To increase confidence, we created a
sealed dosette box with common medications so children
could see the size of tablets they needed to swallow. Working
with the clinical team we standardised processes (e.g. how to
round doses, pre-screening clinic lists and creating prompts).
Results Over three months, 90 CYP were seen in 13 multi-dis-
ciplinary renal clinics, 25 were suitable for conversion to tab-
let medication. 21 CYP (median age 8.4 years range 5.1 to
15.5) were successfully converted (only one patient required
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two sessions). 36 medicines were switched, generating £46,500
per year recurrent savings.

Feedback was good. Staff liked the opportunity for positive
interaction with children and families appreciated the ease of
obtaining tablet medications versus liquids. We subsequently
trained other teams, including our research team who were
recruiting for a study in which swallowing tablets is an inclu-
sion criteria.
Conclusions In a short timeframe it is possible to embed a
system to convert children to tablet medication, improving
patient experience and realising considerable cost savings. It
requires staff training and cultural change. Pill swallowing is
an easy skill to teach and learn and children as young as five
can successfully swallow pills. We automatically teach inhaler
technique so equally we should teach CYP how to swallow
tablets as a skill for life. We would encourage all units to set
up pill swallowing training.
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Aim To evaluate the prescribed dose of vancomycin as per
local guideline and review the achieved therapeutic drug levels.
Method Retrospective data was collected from paediatric inpa-
tients that were prescribed vancomycin for more than 24
hours during the audit period. Data was obtained from the
Trust’s electronic prescribing system, LastWord. Measured
standards included initial vancomycin dose, dose prescribed
for renal impairment, time to first trough level and any
required dose adjustments as per local guidance. The dose
bands for each age group were1; birth - 6 months 15 mg/g 8
hourly; >6 months -12 months 20 mg/kg 8 hourly; >12
months – 12 years 25 mg/kg 8 hourly; >12 years 20 mg/kg 8
hourly. The number of patients achieving therapeutic vanco-
mycin trough levels was recorded. Safety data was collected,
including reported adverse effects, infusion related reactions
and renal impairment. Renal impairment was defined as an
increase in creatinine by 50%. Data was collected from April
2018 for 6 months. Relevant data with regards to patient
demographics, dosing and drug levels were collected and ana-
lysed using Microsoft Excel.
Results 12 patients received 15 doses of vancomycin over 6
months. 67% of initial vancomycin doses were prescribed as
per local guideline, 60% of therapeutic trough levels were
taken at the right time and 71% of patients that were pre-
scribed the correct dose and had levels taken at the right time
achieved therapeutic trough levels. 12 patients required dose
adjustments. One patient with renal impairment was not pre-
scribed the recommended dose as per local guidance. One
patient reported an infusion related reaction, which was over-
come by increasing the infusion time. Two patients who
received therapy for >7 days accumulated vancomycin and

recorded high trough levels, with no adverse events. One
patient reported an increase in creatinine by 50% over the
treatment period.
Conclusions Vancomycin has the potential to induce nephro-
toxicity and ototoxicity when consistently at high serum drug
levels. Due to its narrow therapeutic index, drug levels should
be monitored to ensure the drug does not accumulate. The
licensed dose and dose listed in the BNF for Children 2 3 has
historically under dosed patients at our trust, leading to the
risk of ineffective therapy and bacterial resistance. It is unclear
from research what the optimal dose is for paediatric patients.

More research is needed to determine the correct paediatric
dose of vancomycin. Higher doses than currently recom-
mended as per licence resulted in three quarters of patients
achieving therapeutic levels, however 12 patients still required
dose adjustment. No patients suffered irreversible adverse
effects or toxicity, suggesting that higher doses are safe to use
in the paediatric population. Further education is required for
those involved in the prescribing, administering and monitor-
ing of Vancomycin in paediatric patients to ensure its safe use.
Additional monitoring is required for those receiving higher
doses >7 days to prevent drug accumulation, alternatively a
loading dose followed by lower maintenance dose may be a
more suitable dosing regimen.
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Aims Administering intravenous (IV) glucose is common prac-
tice on the Neonatal Intensive Care Unit (NICU). The varying
metabolic demands of patients in this environment coupled
with the need for fluid restriction means the limited range of
pre-made commercial products is not appropriate in every
case. This can necessitate bedside preparation of glucose solu-
tions, usually through addition of concentrated 50% glucose
solution to a commercially available bag. Most IV glucose
bags available contain an overage, i.e. they are filled to a
greater volume than stated on the bag. Overages are quoted
as ranges rather than absolute values, and vary according to
manufacturer. This may lead to uncertainty as to the exact
amount of 50% glucose to add in order to create the
intended final concentration.

We aimed to determine the availability of guidelines to
facilitate the safe, accurate preparation of non-standard glucose
concentrations in NICUs across the UK, and to ascertain the
range of methodologies in use.
Methods NICUs throughout the UK were identified and con-
tacted via telephone. The following questions were asked:

1. Do you ever prepare non–standard glucose concentrations,
for example 12.5%, 15% or 25%?
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