Materials from the Training on Hair Sampling

IV.1 – Information on Hair Sampling Training
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IV.2 – Introduction to hair sampling training
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IV.3 – Hair sampling training
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Publication restricted or public
Training material will be restricted to HBM4EU community or available to a wider public (e.g., published on the library
pages)

Additional

Email addresses of instructors and participants: m.esteban@isciii.es; castano@isciii.es; asav@bhi.is;
evj6@hi.is; sonia.namorado@insa.min-saude.pt; ricardo.assuncao@insa.min-saude.pt;
d.a.sarigiannis@gmail.com; spyros.karakitsios@gmail.com; katerinagabriel79 @gmail.com;
katerinagabriel@cheng.auth.gr; athanaspm@cheng.auth.gr; akatsonouri@sgl.moh.gov.cy;
giannadaki@mohcy.onmicrosoft.com; adamos@paidiatros.com; milena.horvat@ijs.si; janja.tratnik@ijs.si;
paul.scheepers@radboudumc.nl

This project has received funding from the European Union’s Info: Email: HBM4EU@uba.de
Horizon 2020 research and innovation programme under grant
agreement No 733032.
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Study Design

600 participants EU-wide (based on power calculations)

130 participants per country (CY, EL, ES, IS, PT), via their health practitioners

Control Group
4 65 per country

No “HBM4EU

Sample Group
65 per country

intervention”

Control Group
65 per country

Sample Group
65 per country

MUST ENSURE the
comparability of
our results,

i.e. harmonized,
quality-assured
assessment of
mercury in hair of
participants

AN
Train the trainers
approach
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Our trainer: Dr. Marta ESTEBAN LOPEZ

* Instituto de Salud Carlos Ill, (ISCIII), Madrid, Spain
e PhD. Epidemiology and Public Health
*  HBMA4EU WPQ9 Leader, HBM4EU-mom Leader in Spain

* Extensive experience in HBM, in analytical methods, QA/QC,
measurement of mercury in human hair
* Leader of QA/QC schemes for Hg in hair during DEMOCOPHES

= Contributor to the harmonized protocol of the World Health Organization for
the assessment of prenatal exposure to mercury
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Content of training

Human hair: characteristics and applications

Hair sampling —how to proceed depending on the length of the hair
Incorrect sampling, examples

Labelling and enclosed documents

Preparing the transport

o v A WN e

Samples reception, preparation and storage

°  We foresee long-term storage of the hair samples for possible future
measurements post- HBM4EU

Sample coding, as agreed during this training:
» The encoding used in the aligned studies of HBMA4EU-WP8 will be used.
*  Marta will send the correct encoding system to all partners
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Other business related to harmonized fieldwork

* Enhance and maintain participation
* Avoid participation bias
= Aim for high participation rates
+ Assess possible participation bias using the non-responders’ questionnaire (on the “Red
Reply card”)
* Gain and keep participants’ trust and positive outlook on the project
* Recruitment - sampling - communication of project materials and personal results to
participants are the
* Harmonized communication materials for participants — already prepared
* Recruiters’ information for harmonized communication with participants:
* Info. Leaflet with FAQs for our research teams: Feedback requested by Tuesday, 12.01.2021
* Harmonized sampling of hair — today
* Interviewers selection and training — to be discussed soon
* Additional eligibility criterium agreed during this training: The participant’s diet
includes / can include fish/seafood
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Conclusions from the training and other attention points

¢ Marta will:
. share her presentation will all partners, to be used in the national trainings of fieldworkers
. Infgrdm the consortium about the encoding system we will use for the pseudo-anonymization of our samples
and data

. share the Material and Data Transfer Agreement Forms, which will be filled for the transportation of pseudo-
anonymized samples to ISClIl and for the transfer of the databases to JSI and ISCIII for the statistical analyses.

. MOH-CY will upload all these materials, and the Sampling checklist/questionnaire, on Dropbox
e ISCHI will return unused samples (after the completion of the analyses) to the countries for long-term
storage
«  All Participants will:
. complete the training evaluation forms, which will be provided by Paul
. Send feedback to MOH-CY on the Leaflet intended for the health-care providers of national HBM4EU-mom
teams by Tuesday, 12.01.2021
¢ Countries will:

. work to complete sample phase 1 by April 2021, as per our timeline. The complete country sample batches will
be shipped to ISCIIl at Room Temp. together will an electronic database of the info. Included in the hair
sampling questionnaire

. Use the HBM4EU-logo provided by INSA, in addition to the HBM4EU logo

. use the Non-responders’ questionnaire (included in the Red Reply Card) to assess possible participation bias,
even if the red reply card isn’t used in the country

* Additional eligibility criterium that applies to the HBM4EU-mom study: The participant’s diet includes
or can include fish/seafood -
( ~N

)

e
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Human hair: characteristics and applications
Hair sampling depending on the length
Incorrect sampling, examples

Labelling and enclosed documents
Preparing the transport

Samples reception, preparation and storage

Demonstration video
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HUMAN HAIR - Composition

- Tightly compacted cells
Hair shaft diameter: 15— 120 ym
Sulfur —rich proteins — KERATIN

Cross linking with other proteins (S-S bond)

Stratum

Hair Shaft
cormeum

Vein
Artery

Hair Follicle

= Hair Bulb
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HUMAN HAIR - Growth

« Hair growths in cycles of growing and quiescence
« Growth rate: 1 cmm/month
« Hair growth can be influenced by:

- Type of hair

- Body location
- Age

- Gender

- Race

(4
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HUMAN HAIR - Applications

- Forensic toxicology

« Clinical toxicology

- Occupational medicine
- Doping control

+ Human biomonitoring — exposure to trace metals and organic pollutants.

Harkins & Susten. EHP 111:576-578 (2003). doi:10.1289/ehp.5842

“Because exposure to methyl mercury is only through diet - eating
contaminated fish - and not by external sources, this contaminant was
identified by the panel as a unique substance that could be reliably interpreted

through hair analysis as to source and internal dose, assuming the samples
are properly handled and analysed” .
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HUMAN HAIR IN HBM

Assessing mercury exposure

 Fish: 75-95% of Hg is MeHg

« Absorption: 95 % of MeHg

« Hair: Hg and MeHg levels linearly correlated; 70-80% of Hg is MeHg
Table 4.3 Estimated average daily infake and retention in the body (retention given in brackets) of differ-

ent mercury forms in a scenario relevant for the general population not eccupationally exposed
to mercury, values in ug/day (WHO/IPCS, 1991, for more details, consult reference).

Exposure Elemental Hg vapour Inorganic Hg Alethylmercury
compounds
Aur 0.03 (0.024)* 0.002 (0.001) 0.008 (0.0069)
Dental amalgams 3.8-21(3-17) 0 0
Food
| - fish 0 0.60 (0.042) 2.4(2.3)**
- non-fish 0 36(0.25) 0
Drinking water 0 0.050 (0.0035) 0
Total 39-21(3.1-17) 4.3(0.3) 2.41(2.31)

Global Mercury Assessment, 2002

“ N\
e
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HUMAN HAIR IN HBM

Advantages of using hair in HBM studies

* Fieldwork: non-invasive, easy to collect, no special material, no specific
healthcare staff, easy transport and storage, stable

* Pre-analytical: no strict controls in pre-analytical phase
« Analysis: high concentration, certified reference material

* QA/QC: easy to perform ICI/EQUAS
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Hair sampling procedure
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HAIR SAMPLING - material

MATERIAL

1. Alcohol and cotton

RATIONALE

Used as a hygienic precaution

ALTERNATIVE

2. Latex gloves

Used as a hygienic precaution

Similar single-use disposable
gloves made of other materials

powder free;

3. Scissors

Although different models can be used to
cut the sample, it is advisable to employ

scissors specially designed for hair cutting.

As the lock should be cut very close to the
scalp, scissors with blunt ends to avoid
damage are useful

Any clean and sharp scissors of an
appropriate size

4.1D Labels

Samples must be unequivocally identified

Writing the ID code directly on
the paper envelope with a
permanent marker pen
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HAIR SAMPLING - material

MATERIAL RATIONALE ALTERNATIVE

Needed to indicate the extreme closest to the
scalp. Common pens do not write well on the
adhesive tape

Any other writing material which ensures
that the mark will remain clearly legible

5. Permanent
marker pen

Any other material which ensures that the

6. Adhesive tape  Used to immobilize the lock L L
lock remains immobilized

These are the primary sample container. Paper
materials avoid problems resulting from static
electricity. The size should be in accordance with
the sample (e.g. 8x14cm; 12x20cm)

7. Paper bags Paper envelopes

This second container protects the sample from
liquids. The size should be in accordance with the
sample (e.g. 8x14cm; 12x20cm)

Any other type of plastic bag that ensures
the sample remains isolated

8. Zip-lock plastic
bags





image21.png
HAIR SAMPLING

To start:

* Pre-sampling cheklist
* All material ready and easily available for fieldworker
* Explain the procedure to the volunteers

-

In/
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HAIR SAMPLING

Cleaning scissors:

- Put on a pair of single — use disposable gloves
- Moisten a piece of cotton with alcohol
- Wipe the scissors with the moistened cotton
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>5cm

<3.5cm

3.5-5cm

gg

AN

(13,




image24.png
Hair sampling procedure
>5cm
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HAIR SAMPLING (>5cm)

1. Grasp the hair from the middle of the back of the head to the top.

Sitting Lying
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HAIR SAMPLING (>5cm)

2. Take several strands of hair horizontally and roll them up to form
a lock.

Sitting Lying
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HAIR SAMPLING (>5cm)

3. Fasten the lock with adhesive tape at 5-6 cm from the root of
the hair. Analysis is performed on the 3 cm closest to the scalp,
therefore ensure that this fragment is free from adhesive tape.
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HAIR SAMPLING (>5cm)

4. Cut the sample with the scissors as close to the scalp as possible.

Sitting Lying
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5. Seal the end of the adhesive tape and label it with an arrow
pointing to the end closest to the root.
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HAIR SAMPLING (>5cm)

7. Place the hair sample in a paper envelope and label it with the
sample identification code.

8. Repeat this process with a second lock from the other side of
the back of the head.

9. Place the paper envelope in the zip-lock plastic bag.

N\
(zol
N~
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Hair sampling procedure
35-5cm
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HAIR SAMPLING (3.5 - 5 cm)

1. Take several strands of hair horizontally and roll them up to form
a lock. Cut the sample as close to the scalp as possible.

N\
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HAIR SAMPLING (3.5 - 5 cm)

2. Cut a piece of adhesive tape and seal one of the ends.

3. Place the end of the lock in the adhesive tape and be careful to ensure
that the 3cm closest to the scalp are free from adhesive tape. Place
another piece of adhesive tape over the first piece

L eh
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HAIR SAMPLING (3.5 - 5 cm)

Alternatives:

Hold the lock with a binder (bulldog) clip or a staple, etc. and a piece of paper

v' Check that the lock is completely immobilized

(")
N
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HAIR SAMPLING (3.5 - 5 cm)

4. Place the hair sample in a paper envelope and label it with the
sample identification code.

5. Repeat this process with a second lock from the other side of
the back of the head.

6. Place the paper envelope in the zip-lock plastic bag.

N
(zsl
N~
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Hair sampling procedure
<35cm
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HAIR SAMPLING (< 3.5 cm)

No adhesive tape!

1. Cut 5-10 strands of hair from different places on the back of the head.
Place the hair sample directly in a paper envelope.

Sitting
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HAIR SAMPLING (< 3.5 cm)

2. Repeat until the desired amount of sample has been obtained and
label the paper envelope with the sample identification code and
place it in the zip-lock plastic bag.

—

Izs,
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HAIR SAMPLING - Sample amount

200 mg

How much sample has to be collected?

v" Check with the laboratory

N

(29)
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HAIR SAMPLING - Sample amount
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Incorrect sampling
Examples




image42.png
08_0423_H

.
I

08TA0D310H

cnsaascin

\5/




image43.png
Examples of incorrect sampling
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Examples of incorrect sampling

01_0004_H
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Examples of incorrect sampling
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Examples of incorrect sampling
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Examples of incorrect sampling
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Labelling and enclosed documents
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Labelling

* Ensure all samples are correctly identified with the
corresponding identification code

Sampling
location  Matrix

Example: ES 01 001 _H C/1

Volunteer  Additional info

Countr
untry ID (control/intervention)

N
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Enclosed documents — sample registry

REGISTRY FOR COLLECTED HAIR SAMPLES

[ORIGIN: [ CENTRE: . . .
ADDRESS: — Sampling location and contact details

CITYICOUNTRY:
CONTACT (NAME AND PHONE):

TR Aamping
0 cose( e Jyfstonnar Comments
sgommy [Asttachedomn

L Problems encountered, clarifications, etc.

Questionnaires and documents enclosed

Date of sampling

Trmenra List of collected samples

Name and signature of fieldworker:

Date of shipment and fieldworker
in charge of the shipment ’/\

J

-




image52.png
Enclosed documents — sampling questionnaire

QUESTIONNAIRE FOR HAIR SAMPLING

TOCode:
Date of interview:
Sampling location:

1. Sample collected
ves [InNo [Messonst

3. Natural hair colour:
ek Heanesa
Dark brown ey

sionoe
4. Natural hair structure:
Straght

Wavy

Cuny
5. Has the hair been itinted within the previous 6 months?
No D Yes [ ] Months ago.
Wesks.

6. Has the hair been treated within the last year. for example a perm or witha

hair straightener?

Ne [ ] Yes []Monnsago
Wesks.

7. Lastwashing ofthehair.

Haysaw E Speciy...
8 Length of sampled hair from the scalp) em
3. Sample labelling:

ves [JNo [ wessons:

10. COMMENTS:

—» Sample ID code, date of sampling,
location, name of fieldworker

No epidemiological information. Data
about sample: colour, structure,
treatment, date of last wash, length,
comments...

N\
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Preparing the transport
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Preparing the transport

*  No special conditions for transport but hair samples have to be transported
properly.

+  Example: together with other biological samples collected and all documents.

ausAdscll
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Preparing the transport

Post-sampling checklist

« Are all samples correctly labelled and recorded in the sampling registry?

* Are all the informed consent forms signed and labelled?

* Are all sampling questionnaires correctly filled and labelled?

« Is there a correlation between the ID codes of the samples and the documents?
* Are all documents in the shipment packaging?

« Are the address of the laboratory and the contact person detalils in the delivery
note?

()
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Sample reception, preparation and
storage
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Samples reception

* Follow a systematic procedure and apply the criteria for acceptance or

rejection of the samples.

TRANSPORTCONDITIONS
+Packaging revision _|:)>
+Ontime!

A 4
/ACCOMPANYING DOCUMENTS

*Registry of samples
*Questionnaires

A 4

PRIMARY CONTAINER *
*Integrity
“Identification (labels)

+ Coherence of IDcodes

¥

NO —>  SAMPLE

NO —>  SAMPLE

EXTERNALCHECK
BEFOREOPENING

INNER CHECK
AFTEROPENING

N\

(47)
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Samples reception

* Registry of sample reception:

v Date of reception

v Sampling location

v’ Receptor

v Integrity of the packaging

v Attached documents

v Identification of the sample and documents

v'Amount and quality of the samples

REGISTRY OF SAMPLE RECEPTION

sl ]

1. ORIGIN OF THE BAMPLE:
Carmme
CiylCauriry
Dae ot samping

2 sAMFLE RECEVED:

[Juene S e
g [T ]

2. SAMPLE rECEPTION:
s e
e [T 2
[] we secarsms creeres
] sromucs ocvecres:

e
(] we cascms scmeren

[ seoscus oeveeres

=

o
] sramuovs evecres
[ ———

10 CODE FOR RELATED EAMFLEE
umwe e
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Samples preparation

* Atomic Absortion Spectrometry (AAS)

» Inductively Coupled Plasma Mass Spectrometry (ICP-MS)

» Inductively Coupled Plasma Optical Emission Spectrometry (ICP-OES)
» Inductively Coupled Plasma Atomic Emission Spectrometry (ICP-AES)
» Neutron Activation Analysis (NAA)

» X-Ray Fluorescence

»  Proton Induced X-Ray Emission Spectrometry (PIXE)

DIFFERENCES:

Sample amount, cost per sample, direct measure with no need of sample digestion,
segmental analysis, multielemental analysis...

(a0
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Samples preparation

MATERI

1. Ethanol 70%

RATIONALE

For cleaning the tweezers and scissors between
sample processing

LTERNATIVE

2. Latex gloves

Used as a hygienic precaution

Similar single use disposable gloves made of|

other materials (powder free

3. Graph paper

The piece of sample for the analysis has to be cut
from the rest of the strand

Ruler

4. Laboratory tweezers

For sample manipulation

Any other item that allows correct sample:
manipulation

5. Scissors

The piece of hair sample to be analyzed has to be
cut into small pieces

Any clean and sharp scissors of an appropriate:
size

6. Paper pin

Used to immobilize the strand

Any other object that
immobilization of the strand

ensures  correct

7. Polypropylene

For storing the hair samples

Any other container that can preserve the!

vessel sample from moisture_(avoid PS
8. Labels Samples must be unequivocally identified Write the ID code with a permanent marker pen
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Samples preparation

Samples immobilized with adhesive tape (hair >5cm and 3.5-5cm)

Place the strand on the work surface covered with a sheet of graph paper and
immobilize it with the pin clip at the opposite end closest to the scalp. Cut the first
3cm (or the defined length for the analysis) closet to the scalp with the help of the
laboratory tweezers.
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Samples preparation

Samples immobilized with adhesive tape (hair >5cm and 3.5-5cm)

Chop the sample into the smallest possible pieces with
the scissors.

Ensure that the final sample is homogeneous

(752
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Samples preparation

Samples non-immobilized with adhesive tape (hair <3 cm)

* Place the hair sample directly in the vessel using tweezers and chop the
sample into the smallest possible pieces with the scissors.

Ensure that the final sample is homogeneous
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Storage

Hair samples do not need special storage conditions.
* Room temperature
* Kept away from moisture
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Hair sampling video

http://portal-videos.isciii.es/?p=249

N
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Ensa TC

Centro Nacional de Sanidad Ambiental |n5tituﬁ°

de Salud
Carloslll

Marta Esteban Lopez

National Centre for Environmental Health
Instituto de Salud Carlos III
m.esteban@isciii.es

This project has received funding
from the European Union’s
Horizon 2020 research and
innovation programme under
grant agreement No 733032.
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A20 Hair sampling for mercury monitoring in humans
Date: January 7th, 2021

Time: 10:00-12:00 CET

Venue: Online: https://iusspavia.zoom.us/j/6025425459

Session organizer(s)
Denis Sarigiannis, Katerina Gabriel

Instructors
Andromachi Katsonouri (MOH-CY); Marta Esteban Lépez (ISCIII)

Description
Training on hair sampling for Hg monitoring in humans

Aims/Learning objectives

«  Human hair as a matrix to monitor human exposure in Hg
¢ Sampling- Storage- Transportation

Session

10:00 Welcome (Andromachi Katsonouri)

10:15 Training presentation (Marta Esteban Lopez)
11:15:0pen discussion - questions

12:00 Closure

Format
Zoom

Course/session providers
WP9

Target group

Dedicated internal target group: Argelia Castafio Calvo, Asa Valgerdur Eiriksdttir, Eva Jacobsen, Sénia Namorado;
Ricardo Assungdo, Denis Sarigiannis, Spyros Karakitsios, Catherine Gabriel, Thanasis Papageorgiou, Despina
Giannadaki, Adamos Hadlipanayi, Milena Horvat, Janja Snoj Tratnik

Anticipated number of participants
15

Anticipated level of knowledge
Advanced

Anticipated level of skills
Advanced

Duration
2 hours

This project has received funding from the European Union’s Info: Email: HBM4EU@uba.de
Horizon 2020 research and innovation programme under grant
agreement No 733032.





