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Nanotechnologies - Use and application of acellular in vitro tests and methodologies
to assess nanomaterial biodurability

Contents Page
0T =T o v
1 8T o o1 1
2 NOormative referenCes ... e s 1
3 TermsanddefinitioNs ... 1
4 Symbols and abbreviated terms ............cccceiiiccciiirccre e 2
5 Background including need for assessing the biodurability of particles ........cccccceeriiiccnnceens 4
6 WX 4 E3= 1 Lo I o o L= e L 6
7 Approachesforassessmentofmicrometremineralparticleandfibrebiodurability ...................... 6
71 7= o 1= - | 6
7.2 Dissolution of nanomaterials versus their dispersion and biodegradation ..............ccce...ccu... 7
8 Need for the assessment of nanomaterial biodurability ...........cccccnriinniniiccncic 7
9 Influenceofdifferenttypesofligandsandcoatingsonnanomaterialbiodurability ........................ 8
10 Reviewofmethodologiestoassessmicrometremineralparticleandfibrebiodurability ............... 8
10.1 L= =T T 8
10.2 In vitro acellular Methods ... ——————— 8
10.3 Description of different simulated physiological media ........ccccooecciiiiiiiin e e 9
10.3.1 7= =T | 9
10.3.2 Simulated lung airway lining flUids ..o ——— 9
10.3.3 Simulated lung macrophage phagolysosomal fluid ..........ccccoiiiiiiincis s 10
10.3.4 Digestive system (saliva, gastric and intestinal fluids) .......ccccccovviccciicmniiccccr s 10
10.3.5 Simulated sweat (SSW) ..o —————_— 1
104 Description of different simulated environmental media ............occcoiioiii i 1
10.4.1 7= T - 1
10.4.2 Simulated natural freShWaters ... s 1
10.4.3 Simulated SEAWALEN ... 1
104.4 Simulated estuaring Waters ... s 1
10.5 Description of different test systems to assess dissolution of particles and fibres ............ 1
10.5.1 7= =T - | 11
10.5.2 Static disSOIUtiON SYSTEM .........coiiiee e 12
10.5.3 Continuous flow system (CFS) .......coiiicciicmiiiiiiicccssserrr e sssssss s s s s s ssssn e s e e s ses s s smnnn e e s eenssnnnns 12
10.5.4 Batch and batch filter SyStems ... 12
10.5.5 Tangential flow filtration system ... ———— 12
10.6 Assessment of dissolved mass concentration post dissolution experiment ........................ 13
10.6.1 (7= 1= - | SRR 13
10.6.2 Techniques based on physical PrinCiples .........ccovcccicrimiiinccccerrr e 13
10.6.3 Techniques based on mechanical CONCEPLS ........ccccceeiiiiiiiiccccecr e 14
10.6.4 Techniques based on chemical PrinCiples ..o e 15
10.6.5 Ultraviolet-visible (UV-Vis) SPECIroSCOPY ......cccccvirririimmiinniinrin s sss s ssssnees 16
10.6.6 One-dimensional mathematical Models .......ccccoo v 16
10.6.7 Single particle inductively coupled plasma-mass spectrometry (spICP-MS) ..........cccccocuueeen. 16



11 Calculation of micrometre mineral particle biodurability ..........cccccciiiiiiiiniicni s 17
1.1 =TT o 17
11.2 Dissolution kinetics, dissolution rates, and dissolution rate constants ...........cccccceremeiirnee. 18
1.3 Dissolution kinetics and dissolution rate of larger particles and fibres .........ccccceceeerrnnncenn. 18
1.4 Dissolution kinetics and dissolution rate of nanoparticles ...........ccoccciiiririccciiscrncccceee 20
11.5 Assessment of halftime estimates of particles and fibres ...........ccoooomiiiiircccccin e 20
11.6 Assessment of lifetime estimates for particles and fibres ... 21
11.6.1 €T T - 21
11.6.2 Shrinking sphere theory ... ——————— 21
11.6.3 Shrinking fibre theory ... —————— 22
11.7 Assessment of halftime and lifetime estimates ... 23
12 Examplesofmicrometermineralparticlesandfibreswherebiodurabilitywas assessed using

in Vitro acellular SYStEMS ... .o 24
121 Glass and asbestos fibres ........cocccciiiieeciiirccr e 24
12.2 ST T oY aTe o) e =N (10 ) TSP 24
12.3 LI 1o 25
124 TUNQGSEEN OXIAE ....coeeeeeeeeeieieeeenenennnnnnnnnnnnsnsnsssnsnsnsssssssssssssssssssssssssssssssssssssssssnsssssnssssssssnmnmnnnnnnnnnnnnnn 25
12.5 Beryllium ... e 25
13 Examples of nanomaterials where biodurability was assessed using in vitro acellular

£ Y= (=] 1 1 25
131 SWCNTS and MWOCNTS ....ciiiiiiiiir s s ss s s ms s s s ms s sas s s me s s e s mn e sm e nn s aas 25
13.2 Silver nanoparticles (AGNPS) ... ———— 26
13.3 Titanium dioXide (TIO2) ......ccciececirireererrrssrr e rrssrr e rssssr e s s s s sr e s ssssss e s sassss e s easssneenesssnneeeassnseasssnnenansn 26
13.4 4 T Vg o (o L= {74 5 0 LS 26
14 Biodurability of ligands ...........coccecimiicerei e e e 27
141 L= 4 =T T R 27
14.2 Examples of ligands attached to particles where biodurability has been assessed ........... 27
14.3 Methodologies to assess the biodurability of the attached ligands ...........ccccccccniiririicciinnees 27
14.3.1 € 7T T - | 27
14.3.2 Gel permeation chromatography (GPC) .......cccciiiimiiininrr s s 27
14.3.3 Matrix-assisted laser desorption ionization mass spectrometer (MALDI-MS) ..............cuccuee. 28
14.3.4 Attenuated total reflectance-Fourier transform infrared spectroscopy (ATR-FTIR) ............ 28
14.3.5 Liquid chromatography coupled with mass spectrometry (LC-MS/MS) ........ccccecvriimeriiiinennn 28
15 Relationship with relevant international documents ... 28
15.1 Simulated SWeAL ........ccciiiiicrirrrcrr e e e mn s 28
15.2 Simulated SEDUM ... e e e e e e nnenenn 29
15.3 Simulated IUNG fIUIAS ......ccceiiiieeerccrr et r s n s e n e e e s mn e e s n e e e s nnnennnn 29
15.4 Simulated digestive system flUids ..o ———— 29
16 Assessing the validity of assay/test Systems ..........ooo i ——— 29
17 Biological relevance of the dissolution assay ...........ccccrireeiriicicnn s 30
18 Use of biodurability tests in risk assessment and its limitations .............cccoviecmiiiniiiicciieens 31
Annex A (informative) Tables of relevant information .........ccccoviiiiiric i 32
=70 o [To o = ] 13T/, 36



		2026-04-30T03:36:47+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




