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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types

of ISO do

cument should be noted This document was drafted in accordance with the editorial 1

[SO/IEC Qirectives, Part 2 (see www.iso.org/directives).

ISO drawp attention to the possibility that the implementation of this document may involvethe

patent(s),

rights in
patent(s)
this may
WWW.iSo.

Any trad
constitut

For an ex
related t
Organiza

b an endorsement.

les of the

use of (a)

ISO takes no position concerning the evidence, validity or applicability of dny’ claimpd patent
respect thereof. As of the date of publication of this document, ISO had not(received nofice of (a)
which may be required to implement this document. However, implementers are cautipned that
hot represent the latest information, which may be obtained from the patent database available at
prg/patents. [SO shall not be held responsible for identifying any or allsuch patent rightsg.

e name used in this document is information given for the convénience of users and|does not

planation of the voluntary nature of standards, the meaning of ISO specific terms and exjpressions
b conformity assessment, as well as information about ISO's adherence to the Wofld Trade
ion (WTO) principlesin the Technical Barriers to Trade(TBT), see www.iso.org/iso/foreword.html.

This docyment was prepared by Technical Committee ISOATC 229, Nanotechnologies.

Any feedl
complete

listing of these bodies can be found at www.iso.org/members.html.

pack or questions on this document shouldibe directed to the user’s national standards body. A
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Introduction

Quantification of nanomaterials deposited in organs is important to evaluate the lung burden in an
inhalation toxicity study and organ distribution in toxicokinetics studies[3I4I[2]. Owing to the long retention
period of nanomaterials deposited in the alveoli in an inhalation setting, the OECD revised the subacute
and subchronic inhalation test guidelines, TG 412 and TG 413 respectively, to include lung burden analysis
when testing poorly soluble nanomaterials[31[4l. However, the lung burden analysis method varies depending
on the nanomaterials, thus the development of standard methods is highly needed. In addition, a new or
revised OECD toxicokinetics test guideline (i.e. TG417) is needed to accommodate nanomaterialsl@l[Z],
Furthermore, OECD launched a new project (1.10) for developing a guidance document on the determination
of concentrations of nanopartlcles in blologlcal samples for (eco)tox1c1ty studies[8l. ISO/TR 22019 addresses
considergtiomrs—for peT for uuug toxtcokimeticstudies—withrramomatertats: nuwcvcl, stammdard—methods to
measure concentrations of nanomaterials deposited in organs are needed to complement TG41p, TG 413
and ISO/TR 22019.

Quantificption of nanomaterials in organs can be divided into two steps:
a) colle¢tion of nanomaterials from organs;
b) quantification of nanomaterials using instrumental analysis.

To collect nanomaterials deposited in organs, chemical or enzymatic digéstion methods can be pised. The
ultimate goal of step a) is to collect the particle in particle-form (i.e. theysame material that anirhals were
exposed fo) rather than the ionic counterparts. However, many of flie chemicals used for digedtion such
as hydrogen chloride, nitric acid, and hydrofluoric acid can ionize.Some nanomaterials or danfage their
structurg?2ll19], Among nanomaterials, metals or metal oxides ¢an be dissolved by chemicals for|digesting
organs. Thus, the measured amount of metal ions in organs treated with these digestion chemicpls would
not be thg amount of nanomaterials inhaled. It could be the iohic counterparts of these nanomaterigls as well
as the sajne metal present as endogenous ions in the organ[11ll12] Although carbon-based nan
such as cprbon nanotubes (CNTs), graphene, and nanddiamonds are not dissolved by chemical
the structure of the carbon-based nanomaterials can\iindergo alterations including defects and oxjdation[2].
The seco]d step is the quantification of nanomaterials by instrumental analysis including methods such as

inductive]y coupled plasma mass spectrometry (I€P-MS), fluorometry, and optical absorbance specftrometry.
Because fhe instrumental analysis is diverse'and needs to correspond to the physicochemical properties of
the nanomaterial analysed, this document focuses on the method of extracting nanomaterials from organs.

In contrapt, the enzymatic digestiontef the mixture of powderised lung tissue and nanomaterialf in vitro,
and lung|tissue instilled nanomaterials in vivo using proteinase K (PK) can successfully dissolye tissues
with less plterations of the strueture of carbon-based nanomaterials and many metal oxides compajred to the
chemical |[digestion method[}3]-This method allows to collect nanomaterial particles separately from their
ionic counterparts dissolyed in supernatants. In a previous study, the PK digestion successfully digested
lung tissyes, and it was{possible to separately collect carbon-based nanomaterials including carfon black,
carbon ngnotube, carbon nanofibre, graphene, and nanodiamond[13], Other studies have also dempnstrated
the use ¢f this method to successfully collect and quantify single-walled carbon nanotubes (SWCNTSs)
instilled |nto mouse lung, CNTs spiked into rat lung tissue, and microplastics in marine invdrtebrates
species2J14125FHowever, misleading or inaccurate results may occur if nanomaterials are dissociated
or dissolyedrduring the process of enzymatic digestion. The examples of nanomaterials for whifh the PK
digestion method 15 applicable or not applicable are listed in ANNEX A. Although this document focuses on
the lung tissue digestion, it can be further applicable to other tissues. However, organs besides the lung
should be tested for their validity based on this document because the efficacy of PK for tissue digestion
varies by the organ-specific nature. Therefore, an optimized procedure to extract nanomaterials from lung
tissue is highly needed as a part of recommendations and guidelines on how to conduct lung burden analysis
or toxicokinetic studies.

© IS0 2024 - All rights reserved
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Technical Specification ISO/TS 7833:2024(en)

Nanotechnologies — Extraction method of nanomaterials

from lung tissue by proteinase K digestion

1 Scope

This docum erials depo
lung. Thig les of nanomg
which it gan be applied. This document focuses on extracting nanomaterials from lung tissueand s

nanopartjcles from their ionic counterparts. This method is potentially (or theoretically) applica
particles that are insoluble during the PK digestion process.

2 Normative references

The follo
requiremgnts of this document. For dated references, only the edition cited\applies. For undated r
the latest|edition of the referenced document (including any amendments) applies.

ISO 8000#-1, Nanotechnologies — Vocabulary — Part 1: Core vocabulary

3 Terms and definitions

For the purposes of this document, the terms and definitions given in and ISO 80004-1 and the
apply.

SO and [EC maintain terminology databases for.i3e in standardization at the following addresses

— ISO Online browsing platform: available.at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

3.1
nanoparticle
nano-objé¢ct with all external-dimensions in the nanoscale

Note 1 to ¢ntry: If the dimensions differ significantly (typically by more than three times), terms such as n4
nanoplatefare preferredtothe term nanoparticle.

[SOURCE{ISO 80004-1:2023, 3.3.4]

3.2
nanotube¢

ted in the
iterials to
pparating
ple to any

ing documents are referred to in the text in such a way that some er'all of their content cgnstitutes

bferences,

following

nofiber or

hollow namofibre

[SOURCE: ISO 80004-1:2023, 3.3.8]
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PK
[CP-MS

ICP-OES
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bols and abbreviated terms

proteinase K
inductively coupled plasma mass spectrometry

inductively coupled plasma optical emission spectroscopy

sp-ICP-MS  single particle inductively coupled plasma mass spectrometry

TEM
EDS

transmission electron microscopy

anarav.dicnarcivua Yoray cnoactracconnyg
< or CToTv-eTx~T

DMSO
CNT
SWCNT
MWCNT
CB

ND

rGo
UV-Vis
PBS
ALF

SDS

5 Matyq

of PK[6],
select an
homogen
homogen
From thig

TIer Sy > oy o pPeCTroStopy

dimethyl sulfoxide

carbon nanotube
single-walled carbon nanotube
multi-walled carbon nanotube
carbon black

nanodiamond

reduced graphene oxide
Ultraviolet-visible
phosphate-buffered saline
artificial lysosomal fluid

sodium dodecyl sulfate

prials - PK digestion buffer and optimal concentration for lung tissue di

CaCl,, andl pH 8,0 (se€¢ Annex B). Then, with the selected PK digestion buffer, the optimal concentrafion of PK

for lungt
lung tissy
is equiva

ssue digestion was selected by incubating various concentrations of PK with the 20 mg dify mass of
e hemogenates (see Annex C). The result showed that the optimal concentration was 10 pg, which

correspotr

ent,to about 0,2 U to 0,3 U. One unit of enzyme liberates Folin-positive amino acids and|peptides,

6 Technical equipment

6.1 Vessels

A sterile
resistant
(90 mm x

microcentrifuge tube (1,5 ml or 2 ml) can be used. All tubes and glassware are required to be
to protein adsorption. Based on the amount of tissue, 15 ml or 50 ml tube can be used. A Petri dish
15 mm) can be used for drying tissue slices.

© IS0 2024 - All rights reserved
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6.2 Heat block or water bath

Heat block or water bath with controlled temperature (56 °C + 1 °C) can be used.

6.3 Drying oven

Any drying oven that controls 60 °C can be used. In addition, a lyophilizer that can dry sliced tissue is
optional technical equipment.

6.4 Micro ball mill

The micro ball mill can be used to homogenise (or powderise) tissues.

6.5 Mig¢rocentrifuge or ultracentrifuge

Microcentrifuge which can centrifuge at 21 000 g or higher is recommended. Because' the speed and
duration pf centrifugation are related to physicochemical characteristics of the nanematerials sufch as size
and density, an optimal speed and duration should be determined based on whether it can complgtely spin
down nanomaterials. For nanomaterials that cannot be pelleted by conventional microcentrifugg, a higher
speed cerjtrifuge such as ultracentrifuge can be used.

6.6 Bath sonicator

The bathsonicator can be used. The power of the bath sonicator canvary but normally, 400 W and 40 kHz
are acceptable.

6.7 Pipettes

The single-channel pipette can be used.

7 Prod¢edures

7.1 Pre¢paration of lung tissue sample for digestion

7.1.1 Spampling and drying for lung tissue samples

The collgcted lung tissue should be weighed before and after drying to report the concentration of
nanomatgrials per wet or dry¥mass of lung tissue. Lung tissue should be sliced into pieces with a dijfameter of
about 2 mm. The size of tissue slices can vary. The sliced tissues places in a Petri dish and dried af 60 °C for
2 d in a dfying oven. The.other drying options such as lyophilization can also be considered. The dijying time
can be shprtened if the lung tissue are dried earlier than the expected time. The drying and powderisation
process i$ highly.fecommended in this protocol because the lung remnant after 2 d of incubatiop with PK
was minimal in.the dried and powdered sample (see Annex D).

7.1.2 Homogenisation of dried tissue slices

The dried tissue slices are weighed and homogenised using a micro ball mill at 1 300 r/min for 40 s. The
speed and duration of homogenisation can vary by the types of tissues. The vessel for a micro ball mill
should be a microcentrifuge tube and 0,08 g/tube is general acceptance. The homogenisation process using
micro ball mill can be omitted, but this process can reduce the period and efficacy of tissue digestion by PK
(see Annex D).

7.2 Tissue digestion by PK

The homogenised tissues should be mixed with PK solution, which is obtained by dissolving PK into a buffer

solution, as specified in Annex B. The amount of PK should be 10 pg which is equivalent to 0,2 U to 0,3 U
© IS0 2024 - All rights reserved
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per 1 mg dry mass of tissue homogenates and incubated at 56 °C for 24 h using a heat block or water bath.
After 24 h incubation, the solution should be centrifuged at a certain speed, which should be enough for
pelleting nanomaterials. After centrifugation, fresh PK solution at the same concentration should be added
and should be dispersed nanomaterials using a bath sonicator. The condition of sonication such as powder
and duration should be adjusted for optimal dispersion of nanomaterials. The re-dispersed suspensions
should be incubated at 56 °C for 24 h using a heat block or water bath.

7.3 Collection of nanomaterials and preparation for instrumental analysis

The suspension of nanomaterials after the second incubation with PK should be centrifuged at a certain
speed, which should be enough for pelleting nanomaterials. After centrifugation, the dispersion medium
for instrumental analysis should be added to the collected nanomaterials and further treatment such as
sonicatio]l: is needed. If the ICP analysis is applied, the nanomaterials should be dissolved by incubating with
acids. Otherwise, the sp-ICP-MS, UV-Vis spectrophotometer, fluorimeter, or relevant instrumenjts can be
applied fqr the quantification of particle-form of nanomaterials.

8 Methodological considerations for the digestion by PK

8.1 Separative collection of nanomaterials from their ionic counterparts

The separation of nanomaterials from their ionic counterpart is possible.by collecting the supermpatants of
the two dentrifugation steps. An instrumental analysis such as ICP-MS\¢an be applied to the supernatant
to measufe the concentration. If the nanomaterial is dissolving in ergans but the nanomaterial-cpmposing
elements jare absent in organs, the concentration of supernatant maust be the concentration of the[dissolved
ions from] nanomaterials. If the nanomaterial-composing elements are detected in organs, the sybtraction
from the foncentration in organs of vehicle control can providethe dissolved ions from nanomaterials.

8.2 Types of nanomaterials applicable to this method

This method aims to collect nanomaterials in theip particle form, in the lung tissue, and is apglicable to
nanomatgrials that are least affected by the neutkal environment during the PK digestion. For example, this
method ig not applicable to zinc oxide and copper oxide as they dissolve during the PK digestion prcess (see
Table A.1). However, this method can be used for PEGylated AgNPs (AgNP-PEGs) but not pristine AgNPs, as
AgNP-PEGs are stable during the PK tissue digestion process. Therefore, the applicability of this method
is not directly related to the nanomaterial solubility potential in the biological media. In this rggard, the
changes {n morphology and chepniical composition of nanomaterials during the PK digestion frocess of
nanomatgrials-spiked lung tissue_should be evaluated using TEM (as shown in A.2) and EDS apalysis. In
addition, fhis method is also,applicable to evaluate the biotransformed nanomaterials such as Ag tp Ag,SH18l
(191 and “$ea urchin” like pare’earth oxide nanomaterials[29], if these particles are not dissolving|in the PK
digestion|process. A listtof ”anomaterials that can be used with this method is described in Annex|A.

8.3 The impactof blood in organs on this method

The perfysion process is not required in this method but is recommended if the investigator's objective is
to deterny
within th
Annex E.

© IS0 2024 - All rights reserved
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Annex A

(informative)

Recovery efficiency of nanomaterials from the spiking experiment
and identification of nanomaterials with TEM after PK digestion

A.1 Da

Table A.1
from the

aon m{frnrﬁng cppriﬁr nanomaterials from lung tissue pnwdpr

presents the nanomaterials tested for the PK digestion method and the estimated reeoyer
ried lung powder spiked by the nanomaterials.

Table A.1 — List of nanomaterials tested by the PK digestion method

y efficacy

Nanomaterials Manufacturer (cata- Characteristics? Spiked conc. | Extractionrtate | Quantification Refer-
log number) method ence
Carbon nanofnaterials
Fibre.
. Length: 3,55 um 3,12 pgto 37,5 | ;
Multi-wallefl carbon | Hanwha Nanotech Co. ) ’ » 18 o. | UV-Visspectro
nanotube (IWCNT) (CM-100) Diameter: 16,7 + 0,2 nm CN'IZZO’O e Average 95,3 % photometer [13]
Solubility in PBS or ALFb: expected to PN
be insoluble
Fibre.
X Carbon Nano-materi- Length: 3,55 um 342 ugto37,5ug .
CarboFCl;\JaPl]oflbre al Technology Co. Diameter: 24,79 + 0,4 nm CNF/20,0mg | Average 95,7 % U‘;ﬁ;i;&iigo [13]
(T-CNF) Solubility in PBS or ALF: expectedto tissue
be insoluble
Spherical.
Evonik Degussa Diameter: 3,12 ugto 37,5 ug ;
Carbon black (CB) GmbH 14,0 + 02 CB/200mg | Average 95,89 | U 'S SPECtION | )
(Printx-90) Solubility in PBS)er-ALF: expected to tissue P
bensoluble
Spherical.
. Diameter: 9,4 ugto 100,0 ug :
. S.W. Chemicals Co., ! ’ o, | UV-Visspectro
Nanodiamand (ND) Ltd. (DND1) 4,87 £ 0,4 nm NDt/‘20,0 mg Average 90,5 % photometer [13]
Selubility in PBS or ALF: expected to 1ssue
be insoluble
Platelet.
Diameter: 9,4 ugto 100,0 ug ;
Graph¢ne Strem Cherhical'Inc. 512,0 £9,7 nm Graphene/20,0mg | Average 93,8 % U‘;}YS?;&Z?E? [13]
Solubility in PBS or ALF: expected to tissue
be insoluble
Platelet.
i . 3,12 ugto
Diameter:
Reduced gfaphene Standard graphene 37,5 pg Reduced o UV-Vis spectro
oxide (1GO) Co. 71,22£0,0 nm G0/20,0 mg Average 91,7 % photometer
Solubility in PBS or ALF: expected to tissue
be insoluble
Metals
Spherical.
PEGvated sli Diameter: 47,5+ 1,8 nm 25,0 g /20,0
ylated sliver nano- . ) ,0 ug/20,0 mg 0 .
particle (AgNP-PEG) In house PEG: mPEG-SH, 5 kDa tissue 99,04 % ICP-MS [19]
Solubility in PBS: 4,7 %
Solubility in ALF: 52,6 %
a The shape and size were measured by TEM analysis.
b ALF was prepared according to the previously described methodI[21l,

© IS0 2024 - All rights reserved
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Table A.1 (continued)
Nanomaterials Manufacturer (cata- Characteristics? Spiked conc. | Extractionrate | Quantification Refer-
log number) method ence
Spherical.
PEGylated zold Diameter: 11,8 + 1,8 nm 25,0 ng/20,0
ylated gold nano- . ; U ug/20,0mg 0 .
particle (AuNP-PEG) In house PEG: mPEG-SH, 5 kDa tiesue 98,32 % ICP-MS [19]
Solubility in PBS: 0,0 %
Solubility in ALF: 0 %
Metal oxides
Spherical.
Titanium dioxide Diameter: 56,8 + 44,9 nm 70,0 ug/180,0 mg o UV-Vis spectro-
(Ti0,) NanoAmor Solubility in PBS: 0,0 % tissue 105,10% photometer
Solubilityin ALE- 00 04
Spherical.
. Diameter: 33,8 £ 2,1 nm 70,0 ug/180,0 mg o UV-Vis §pectro
Cobalt oxidd (Co50,) NanoAmor Solubility in PBS: 0,0 % tissue 47,70 % phdtometer
Solubility in ALF: 11,5 %
Spherical.
. . . . Diameter: 16,5 + 0,4 nm 70,0 pg/180,0 mg N UV-Vis spectro
Zinc oxidq (Zn0) Sigma-Aldrich Solubility in PBS: 2,8 % tissue 0,0 %, photometer
Solubility in ALF: 99,1 %
Spherical.
o o Diameter:
Titanium dioxide NanoAmor 56,8 + 44,9 nm 35018/30,0mg¥ " g1 g9 ¢ ICP-OES
(Tio}) tissue
Solubility in PBS: 0,0 %
Solubility in ALF: 0,0 %
Spherical.
. . . Diameter: 29,1 + 21,8 nm 35,0\tg/30,0 mg o
Iron oxide [Fe,05) Sigma-Aldrich Solubility in PBS: 0,0 % tiesue 71,54 % ICP-OES
Solubility in ALF: 1,4 %
Spherical.
. ] . Diameter: 9,0 nm 35,0 pg/30,0 mg o
Silicon dioxide (Si0;) NanoAmor Solubility in PBS: 99,404 tissue 2,9 % ICP-OES
Solubility in ALF; 60,8 %
a The shape and size were measured by TEM analysis.
b ALF wa$ prepared according to the previously described methodI2Ll.
A.2 The TEM images of nanomaterials before and after the PK digestion proce

No signif
lung tissy

e.

cant morphological changes were observed in the following nanomaterials recovered
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Fe,0;
Fe,0;

O N O Ul A W N

AuNH-PEG before PK digestion
AuNH-PEG after PK digestion
AgNB-PEG before PK digestion
AgNH-PEG after PK digestion

before PK digestion
after PK digestion

TiO, pefore PK digestion
TiO, after PK digestion

Figure A.1 — Representative TEM 1&1)(@\& of nanomaterials before and after the PK dige
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Annex B
(informative)

Evaluation of the optimal PK digestion buffer for lung tissue digestion

— Theoptimal recipe of PK for lung tissue digestion was evaluated by testing various recipes of PK digestion

buffer (see Figure B.1).

— Lung gestiomwitir PKat1t0pg{6;2 5to 6,318 g TuTg metromogerates was perfprmed for
24 h at 56 °C. Then, the absorbance at 750 nm wavelength was measured to select a recipe with the least
absofrbance, which implies the best digestion.

Y

2,5 —

bo T

1,5 —

1,0 —

0,5 — g

0,0 | | | |
A B C D

Key

A 30 mM Tris-HCI, 10'taM EDTA, 1 % SDS, pH 8,0

B 30 mM Tris-HC}, 20 mM EDTA, 1 % SDS, 5 mM CaCl,, pH 8,0

C 10 mM TrissHEl, 1 mM CacCl,, pH 7,5

D 10 mMTris-HCl, 5 mM EDTA, 0,5 % SDS, pH 7,8

Y absorbanceat 750 nm

NOTE A (30 mM Tris-HCl, 10 mM EDTA, 1 % SDS, pH 8,0) or B (30 mM Tris-HC], 10 mM EDTA, 1 % SDS, 5 mM CaCl2, pH 8,0)

showed a good efficacy. Because the B recipe showed slightly less absorbance than the A, the buffer recipe for the digestion of

lung tissue was selected as B. n=4, and data are mean = SEM.

Figure B.1 — Evaluation of the optimal recipe of PK digestion buffer for the digestion of dried lung

tissue homogenates

© IS0 2024 - All rights reserved
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Annex C
(informative)

Evaluation of the optimal concentration of PK for tissue digestion

— The optimal concentration of PK for digestion of tissues was evaluated by incubating various
concentrations of PK with the 20 mg of lung tissue homogenates (dry mass).

— Lung tissue humugcuau:b (20 TI1g U'uy llldbb) were Tmixedwith-tmtof PKat25 pg/ml to 466 g/ml and
incufated for 24 h at 56 °C as first incubation. The 1 mg of PK (Promega) is about 20 U to 30-UsThe buffer
solut]on is the B recipe in Annex B.

— Tissue digestion with PKat 10 ug (0,2 U to 0,3 U)/mg lung tissue homogenates was selected as an optimal
PK cdncentration as shown in Figure C.1. It should be noted that the optimal concenfration can|be varied
by thE efficacy of PK and the type of tissues.

— The gecond incubation of PK with digested tissues showed a marked decrease of absorbance gt 750 nm
wavelength (see Figure C.1).

Y
0,4
1

03

1

o. I

N
01 1()°

2
0,0 T T T T T ﬁ
1,25 2,5 5 10 20 10 X

Key
X PK(pg)/mg lung tissue (dry mass)

Y absorbance at 750 nm
1 firstincubation with PK
2  second incubation with PK

NOTE 10 pg (0,2 U to 0,3 U) PK per mg lung tissue homogenates showed an optimal concentration and the second incubation
of PK showed an excellent digestion efficacy. One mg of PK (Promega) = 20 U to 30 U. n=4, and data are mean + SEM.

Figure C.1 — Evaluation of the optimal concentration of PK for the digestion of dried lung tissue

homogenates
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Annex D

(informative)

Efficacy of tissue digestion with/without drying and powderisation

To evaluate the effects of drying and/or powderisation of lung samples for the efficacy of PK digestion,
normal rat lung samples in wet non-powdered, wet powdered, dry non-powdered, or dry powdered
conditions were tested.
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dry ti

Dw  S1 S2 S3 S4

Gross pictures of tissue digestion

ssue without hgmogenization
ssue with homogenization
Esue without powderisation
Esue(with powderisation

abson

bahce at 750 nm

ried lung tissue with powderisation showed the best digestion efficacy (see Figure D.1).

fficacy of lung tissue digestion was tested after two days of incubation with PK and-evgluated by
V-Vis absorbance at 750 nm wavelength (see Figure D.1).
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b) Absorbance values after tissue digestion

samples in tubes (before digestion)

samples after the first round of digestion

samples after the second round of digestion
DW distilled water
NOTE

n=4, and data are mean + SEM.

Figure D.1 — Efficacy of tissue digestion with/without drying and powderisation
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Annex E
(informative)

Comparison of tissue digestion with/without perfusion

To evaluate if the tissue digestion by PK is influenced by the perfusion process, lung tissues with or

without perfusion were digested by PK.
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™
The Yisual changes of lung tissue homogenates after incubation with PK showed thaqure

efficgdcy was not influenced by the perfusion process (see Figure E.1). .
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