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Supplementary data 1
Compliance to Postal Regulations
The European Agreement concerning the International Carriage of Dangerous Goods by
Road (P650) regulates the transport of biological substances. There are four stages of the
regulations that need to be considered before sending a sample via post; Classification,
packaging, labelling and transport.
A capillary blood sample is considered to be a UN3373 Biological Substance Category B
(HSE, Health and Safety Executive) and so has a specific set of rules that govern its
transport. The Department of Transport has a comprehensive document that outlines these
specific requirements including details of transporting liquid substances that meet Packing
Instruction 650 regulations (Department of Transport, March 2020).
The combination of these factors led to the following packaging for the blood samples
(a) Primary receptacle –Leakproof Microtainer Tube (BD Microtainer® K2EDTA, BD, UK)
(b) Secondary Packaging- sealable Biohazard bag (NHS pathology supplies) containing
an absorbent pad (absorbent pad, Alpha Laboratories, UK). This was then wrapped
in bubble wrap for cushioning
(c) Outer rigid Packaging – Sealable tamper proof cardboard box (PiP Large Letter
Quick Seal Postal Boxes, UK Packaging.com, UK) (dimensions
152mmX107mmX20mm)
(d) UN3373 Label (designed and printed on site)
The Department of Transport P650 Guidance 2020 states that the sample packaging is
required to be capable of withstanding a drop test of 1.2m, where no substance leaks from
the primary receptacle. This integrity of the proposed packaging was tested and met this
standard.
References
Department of Transport. Guidance: Packaging and transport requirements for patient
samples-UN3373. Gov.uk 2020 https://www.gov.uk/government/publications/packaging-andtransport-requirements-for-patient-samples-un3373/packaging-and-transport-requirementsfor-patient-samples-un3373. Published 26 March 2020. Accessed March 2021.
Health and Safety Executive. Transportation of infectious substances.
https://www.hse.gov.uk/biosafety/blood-borne-viruses/transportation-of-infectioussubstances.htm. Accessed March 2021.
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Supplementary data 2
Cost Effectiveness of Postage
Courier systems and the Royal Mail special delivery service were considered for the return
of the collected Postal HbA1c samples. However, they are both costly, with the latter quoting
£5.70 per item sent back plus an annual fee of £140 +VAT.
An alternative was to use the normal Royal Mail post. According to the Royal Mail prohibited
and restricted items, Biological substances category B are allowed to be sent in the post at
the specific request of a qualified medical practitioner (Royal Mail, 2019).
This was a significantly cheaper option, costing £0.77 for second class postage out via the
hospital post room and £1.15 for 1st class large letter return, totalling £1.92 per person.
To aid with the packaging and postal process a photographic step by step packaging guide
was created to show them how to easily package their sample safely, whilst complying with
Packing Instruction P650 regulations and the Royal Mail.

References
Royal Mail. Prohibited and restricted items 2019.
https://personal.help.royalmail.com/app/answers/detail/a_id/96/kw/prohibited%20items.
Published 2019. Accessed March 2021
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How To Package Your Blood Sample
This guide will help you to post your blood sample back to the Diabetes Centre.
Please read through the following instructions carefully.

1. Write the date that you collected the blood sample on the
patient identifier slip—as shown.

2. Then attach one of the two barcode labels.

3. Stick the other barcode label onto the bottom of the
biohazard bag.

4. Now put the absorbent pad into the biohazard bag.

5. Next put the lilac coloured tube in which you collected your blood
sample into the biohazard bag.
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Continue onto the next page...

6.

Seal the biohazard bag by pressing firmly
along the whole length of the grip-seal
closure.

7.

Place the biohazard bag on top of the bubble wrap and fold the
bubble wrap around the bag.

8.

Put the bubble wrapped biohazard bag into the cardboard box
provided.

9.

It is essential that you put the patient identifier slip
with the attached barcode into the cardboard box. If
you would like to leave a feedback comment, this can be
written on the feedback form. Please fold the feedback
form and put it into the box.
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(hands photographed in the guides are the authors hands and not patient hands)

Cover Letters- Ad Hoc Letter and Appointment Letters

D
Diabetes & Endocrinology
Ipswich Hospital
Heath Road
IPSWICH IP4 5PD
(NO 52)
Tel: 01473 704180

NHS No <NHS number>
14 November 2021

Dr S S

Email: ihn-

tr.IpswichDiabetesCentre@nhs.net

Private & Confidential
<Patient Name>
<Patient Address>

Dr C Parkinson BSc (Hons) MB ChB FRCP
Dr P D Fowler DM FRCP
Dr D Morris PhD FRCP
Prof G Rayman MD FRCP
Dr S Sharma MD FRCP FHEA

Dear <Patient Name>
Your Diabetes clinician has requested that you have an up to date HbA1c test. To be in line with
social distancing measures outlined by the UK government, we have introduced a finger-prick home
blood collection system. This is so that you do not have to travel to the Diabetes Centre for the test.
With this letter you will find


The necessary equipment to help you collect a small blood sample at home



Simple instructions on how to collect the sample



Pre-paid Packaging Material for sending the sample back to the Diabetes Centre, Ipswich
Hospital

Please take some time to carefully read through the instructions before attempting to collect the blood
sample, as it is different from the normal finger prick method that you may use for your diabetes
monitoring.
Please collect and return your sample within 48hours of receiving this letter
Please note: To maintain accuracy it is important that you return the completed sample bottle as
soon as possible. Ideally, please return the blood sample on the same day as sample
collection
If you are experiencing any difficulty and are unable to obtain a sample please contact the diabetes
centre on 01473 704180 and we will make alternative arrangements for your blood test
Yours sincerely,

Professor Gerry Rayman
MD, FRCP, MBEClinical Lead for Diabetes
Consultant Diabetologist
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Diabetes & Endocrine Centre
Ipswich Hospital
Heath Road
IPSWICH
IP4 5PD

NHS No <NHS number>
14 November 2021
Private & Confidential
<Patient Name>
<Patient Address>

Tel: 01473 704180
Dr P D Fowler DM FRCP
Dr D Morris PhD FRCP
Dr C Parkinson BSc (Hons) MB ChB FRCP
Prof G Rayman MD FRCP MBE
Dr S Sharma MD MRCP FHEA

Dear <Patient Name>
The majority of our clinics are now being conducted by telephone or video-consultation because of COVID-19
and social distancing measures outlined by the UK government.
For your next appointment where only an HbA1c blood test is required* we have introduced a finger-prick
home blood collection system so that you do not have to travel to the Diabetes Centre for the test.
With this letter you will find


The necessary equipment to help you collect a blood sample at home



Simple instructions on how to collect the sample



Pre-paid Packaging Material for sending the sample back to the Diabetes Centre, Ipswich Hospital

Please take some time to carefully read through the instructions before attempting to collect the blood sample, as
it is different from the normal finger prick method that you may use for your diabetes monitoring.
Please collect and return your sample within 48hours of receiving this letter
Please note: To maintain accuracy it is important that you return the completed sample bottle as soon as
possible. Ideally, please return the blood sample on the same day as sample collection
If you are experiencing any difficulty and are unable to obtain a sample please contact the diabetes centre on
01473 704180 and we will make alternative arrangements for your blood test
*Please note: For annual review appointments where additional blood and urine tests are required these will be
undertaken at the Diabetes Centre with appropriate shielding of staff and patients. You will be sent an
appointment to have this done just prior to your annual review date.
Yours sincerely,

Professor Gerry Rayman
MD, FRCP, MBEClinical Lead for Diabetes
Consultant Diabetologist
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Supplementary data 3
People with Diabetes Feedback
Supplementary Table 1 People with diabetes (PWD) feedback for the postal HbA1c. 84 PWD provided
feedback out of 210 returned kits (286 kits sent out). Point 5 shows the adjusted feedback for question 4
(79 PWD), where 5 PWD have been removed from analysis. The 5 PWD that were removed was due to; 2
PWD changing their feedback to a positive response, 1 PWD was not suitable for a postal HbA1c for
medical reasons and 2 PWD needed education

Feedback Question

1.

2.

3.

4.

5.

Positive response

Negative response

No Answer

89%
(55% very easy, 34%
easy)

7%
(5% somewhat difficult, 2% very
difficult)

4%

82%
(29% very easy, 27%
easy, 26% somewhat
difficult)

17%
(17% very difficult)

1%

92%
(50% very easy, 42%
easy)

7%
(0% very difficult, 7% somewhat
difficult)

1%

Would you be happy to use
the postal HbA1c blood
collection system again?

89%
(37% strongly agree,
36% agree, 17% neutral)
Adjusted rate 94%

10%
(9% disagree, 1% strongly
disagree)

1%

Adjusted question 4- Would
you be happy to use the
postal HbA1c blood
collection system again?

94%
(39% strongly agree,
37% agree, 18% neutral)

5%
(1% strongly disagree, 4 %
disagree)

1%

How easy was it to follow the
instructions for collecting the
blood sample?

How easy was it to collect
the blood sample?

How easy was it to follow the
instructions for the
packaging and postal?
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Supplementary data 4
Costings of the postal HbA1c

The total cost of the postal HbA1c kits was approximately £2.63 per person (Table 2)
The cost of sending out 286 kits was approximately £752.18. The total cost for sending out
the 286 kits could be considered to be £952.16 (£752.18 + all non-returned kits £199.88)
bringing the cost per person to £3.32
45 kits were expected non-returns, costing approximately £118.35, representing a significant
saving that could be made if the referral process could be improved to reduce the number of
exclusions.
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Supplementary Table 2 Costings for the postal HbA1c kits. Total cost per
person is £2.63
Supply name

Number
per
person

Cost

Unistick 3 extra 21G Lancet
K2EDTA BD Microtainer
Specimen biohazard bag

2
1
1

£11.27 for 1 box of 200
£30.98 for 200
unknown

Blood collection guide
Packaging and postal guide
Cover letter
Identifier slip

1
1
1
1

Absorbent pad 125mmX 150mm (100ml)*

1

£0.0118 per print
£0.0118 per print
£0.0059 per print
0.0059 for 1 sheet with 3
slips
£94.80 for 500

Labels UN3373**

1

£2.50 for 100 sheets

Label UN3373 print**
Label diabetes centre address
Label diabetes centre address to print
Window Envelope(C4)
Identifier barcode
Postage Cost

1
1
1
1
2
1

Bubble wrap

1

£0.0059 per sheet
£2.48 for 100 sheets
£0.0059 per print
£5.66 for 250
£0.006
2nd class £0.77 + large
letter 1st £1.92
£11.69

Cost per
100
patients
£11.27
£15.49

Cost per
patient

Source

£0.1127
£0.1549
£0.0000

NHS stores, (Owen Mumford, UK)
BD UK
NHS pathology stores

£1.18
£1.18
£0.59
£0.20

£0.0118
£0.0118
£0.0059
£0.0020

designed on site
designed on site
designed on site
designed on site

£9.48

£0.0948

£0.63

£0.0063

£0.1470
£0.1180
£0.0280
£2.26
£0.084
£192

£0.0015
£0.0012
£0.0003
£0.0226
£0.0008
£1.9200

NHS supplies, Alpha Laboratories
LTD
NHS supplies, Nice day label
199.6 X143.5mm
designed on site
designed on site
designed on site
NHS supplies
printed from records
NHS supplies, Post Office

£1.17

£0.0117

Benchkote

n/a

£96.57 for 50 sheets

£1.680

£0.0168

NHS supplies, Lyreco UK lTD
Stock &BD
NHS supplies, Whatman, USA

PiP large letter postal box
Gilson Pipetman P200 ***
Gilson Pipetman Diamond Tip D200
Towerpack (960 tips)***
Iswix Variable speed vortex***
Biohazard bag (after December 2020)****

1
n/a
n/a

500 =£131.28 (vat freepp)
Gifted, usually £209
Gifted, usually £28.40

£26.25
n/a
n/a

£0.2625
n/a
n/a

UK packaging.com
Gilson®, UK
Gilson®, UK

n/a
1

£290
£27.00 for 500

n/a
£5.40

n/a
£0.05

*Price for each pad cut in half, absorbency capacity once pad is cut in half is 50ml

Notes

Alternative used after
December 2020

Price for each pad cut in half

4 labels per sheet
21 labels per sheet
21 labels per sheet
7 people per sheet
Post out via hospital post
room

reduction possible with
careful pipetting

Alpha Laboratories LTD
NHS supplies, International
Scientific Supplies

** No cost incurred for printing UN3373 labels after March 2021
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***Kindly gifted by University of Suffolk
****Biohazard bag source changed Feb 2021
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Supplementary data 5
Temperature validation testing
Temperature validation testing was completed to determine if an increase in temperature
during postal transit could affect capillary blood sample stability.
Temperature validation studies involving 17 random samples (9 healthy volunteers and 8
people with diabetes) which were stored at a higher temperature (29.7˚C±0.69˚C for 24
hours) and then retested did not adversely affect the accuracy of the methodology. The
mean (±SD) HbA1c on the day of collection was 47mmol ± 15.87 as compared to 45.7mmol
± 15.69 when retested 24 hours later (Paired T-test: p=0.021 Table 3). Furthermore, there
was a strong positive correlation between the first samples and the stored samples (R2 =
0.98 figure 1)

Supplementary Table S3 shows the statistical tests for the 17 capillary samples that were immediately
tested upon sample collection for HbA1c and then tested again after being stored at an average of
29.7˚C±0.69˚ C for 24 hours.
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Supplementary Figure 1 Pearson correlation co-efficient for both sample sets of blood for the 17 capillary
samples stored at an average of 29.7˚C±0.69˚ C for 24 hours. Initial HbA1c pre30c storage on X-axis
indicates samples taken on day of collection and HbA1c post 30c on Y-axis indicates retest after storage
at 29.7˚C±0.69˚ C for 24 hours
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