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Examples of environmental
pollution from a foundry

5 micron



Pathologies No.Cases
| Anencephalic birth 7

| Anomalies 10
1] Neu-Lexova

IV Leukemia

\' Control

Analyzed samples:

liver, kidney, lung, bladder, gonads, brain, placenta



Control samples

Liver

HY  |Mag| WD HFY  Det | Pressure 200.0um
20,0 kN (500 10.5 mm 0.60 mm S50 0.88 Torr MNS0EE! morfo

Lung

Pressure [———500.0pm
MHEOSCE morfo

HY  Mag| WD HFW | Det | Pressure | 500.0pm
0.0 kWY 2406 10.4 mm [ 1.24 mm | S50(1.00 mbar WMMNSOS0Y morfo
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HV Mag Wy HFW Det Fressure 201

30.0 k' [4000x| 10.6 mm| 74.60 pm | SSD 0.98 Torr MMS0SAS ¢

CHCa
P

HVY | Mag WD ‘ HFW  Det | Pressure 20.0pm ——

30.0 V| 4000x 10.5 mm

Placenta

74.60 um S5D[0.98 Torr MMSOSE! calcificazione

HY  Mag| WD HFW  Det Pressure| 500.0pm
B 50.0 kY 240x10.5 mm|1.24 mm S50 098 Torr MNS05A/ caleificazioni




Det | Pressure 10.0um
30.0 kW |[8000x(10.8 mm|37.30 pm [ SSD|0.98 Torr MNS05F! detriti Cr

HFW | Det Pressure| ———100.0um
MNS0SF detriti Cr




Acute Mieloid Leukemia
from Mantuan. int. 478 MN - 481 MN)




Kidney

An::ysis Morphology Chemical elements
1 Biological tissue C,0,CINa,S,P,N
2 Debris 2 ym C,0,Cl,Fe,S,P,Cr,Na,N
3 Debris 2 ym C,0,Cl,Fe,S,Na,P,N
4 Debris 2 ym C,0,Fe,Na,P,S,CI,N
5 Debris 5 ym C,Si,O,Na,Ca,K,CI,P,N,s
6 Debris 7 pm C,0,Si,Cl,Ca,S,Na,P,AlLK,Fe,Mg
7 Debris 2 pm C,Cr,0,CI,S
8 Debris 0,2 ym C,Fe,O,Cl,Cr,S,Si,Ca,Na,Mg
9 Cluster of debris C,Fe,O,Cl,Cr,S,Si,Ca,Na,Mg
10 Debris 0,5 pm C,Bi,O,Na,P,Si,N
11 Cluster of Debris C,P,0,Ca,Na,Cl,S,Fe,Zn
12 Cluster of Debris C,0,Si,Cl,Ca,S,Na,P,AlLK,Fe,Mg
13 Debris C,P,0,CaZn,S,Cl,Fe




Kidney

Stainless steel
C nanoparticles

1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 keV



Kidney

C Bismuth particle

2.00 4.00 6.00 4.00 10.00 12.00 14.00 keV



Limph-node




Heart

NO
Analisi Morphology Elements
1 Biological tissue C,0,Cl,Na,S,P

2 Cluster of 2 yum spherules C,Ni,0,Cl,Si,Ca,Na

Si,C,0,Na,Cl,Al,Ca,K,Mg,
3 1 -4 ym debris Fe

C,Fe,Si,0,CI,Mn,Zn,Cu,S,
4 0,1 -2 yum spherules Al,Ca

5 7 uym debris C,Zn,P,S,Cl,Ca




Heart

Debris of lron-
Manganese-Copper-
- Zinc




Heart
Cluster of
nanoparticles
C of Nickel
compound
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Brain with
Titanium
C nanoparticles

—2.0ym——
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1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 keV



Spleen of a spina byphida case

CT 485 A
Analysis Morphology Elements
1 Biological tissue C,0,S,P,Na,N
2 5 yum debris C,Si,0,Al,Na,Ca,P,S,N
3 clusters C,0,P,Fe,Na,Ca,Mg,S
4 7 ym debris Si,C,0,P,P,Na,S,N
5 0,5 - 2 ym clusters C,0,P,Fe,Zn,Ca,S,N
6 2 um debris C,0,Fe,Si,AlLNa,S
7 10 ym clusters C,0,Ba,S,Ca,Si,Al,Na,Fe
C,Ca,0,Si,Ti,AlP,S,Cl,NakK,
8 5 ymclusters Fe,Mg
100 pym clusters
9 C,P,0,Fe,Na,Ca,S,Mg




HY MWag | WD  HFW | Det| Pressure |

S0.0um

200 kY 1563%(8.8 mm 0.18 mm|EED(1.00 mbar

CTA85A) area con cluster F Fe Zn

HV Mag | WD HFW
20.0 kv 8000x/ 8.9 mm[37.30

Det Pressure
m|28D 1.00 mbar

10.0ym——

CT485A/ cluster P Fa Zn
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HY Mag | WD HFW | Det | Pressure 20.0um
20.0 KY 1563%|9.8 mm|[0.18 mm|S5D|1.00 mbar CT485Bfarea con debris P Fe

[ ] [ ) [ ] [ ] s (] . 3o HV Mag WD HFW  Det Pressure | 10.0um

20.0 kY |12000%| 9.8 mm|24 87 pm 83D 1.00 mbar T485Barea con debris P Fea
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= 2\ |Laboratorio dei Biomateriali- Dott. Gatti

Spina
Byphida
C Kidney

B 46/06 CT 487 B

O Sj 800-nm toxic particle of Lead

Al Pb
Znip, CaTi  Fe Zn Pb *

1.00 Z.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 keV
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Spina byphida

Liver
A 251/06

Fe

Stainless steel Nanoparticle

P s
Na gj S Ni

1.00 Z.00 3.00 4.00 35.00 6.00 7.00 8.00 9.00 keV



Laboratorio dei Biomateriali- Dott. Gatti S p i n a by p h i d a

Liver
B 251/06 488 B

Bismuth
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Laboratorio dei Biomateriali- Dott. Gatti

Spleen

ZNn
Cu

@) Cu

S B 925/06CT 489 B
P CI ‘Zn

1.00 Z.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 kev




Spleen

Cr

Cr

HV Mag Det | Pressure
20.0 kV 10000x%|9.9 mm|29.84 um|SSD|1.00 mbar CT490B/debris Cr Fe

Fe Chromium-lron Debris

1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 keV



20-week Foetus of uncertain sex

MORRIS SYNDROME



Placenta (vna49sa)

Analysis Morphology Elements
1 placenta C,0,5,Na
2 calcification Ca,P,C,0,S,Z2n,Fe
3 3 um debris C,0,5,Ba
4 calcification Ca,P,C,0,S,Zn,Fe




PLACENTA

Det | Pressure

30.0 kV 5000 10.2 mm | 59.68 um|SED| 1.00 mbar MN498A/ debris Ba S

MN 498 A)

0.90 1.80 2.70 3.60 4.50 5.40 6.30 7.20 8.10 9.00 keV



Brain

(MN 498 B)

Analysis Morphology Elements
1 Tissue C,0,5,Na,P
2 3 um debris C,Fe,O,Na
3 0,2 pm-4 pm cluster C,S,Fe,O,Si
4 1 -10 um debris C,Ca,0




Brain

Nanoparticles
of Sulphur-lron
from a refinery
pollution

C

HY  Mag | WD HFW | Det | Pressure | 5.0um
25.0 kV 6500 10.2 mm [22.95 um|SSD|1.00 mbar MN498B/ debris S Si Fe

Fe

Fe . (MN 498 B)

5.60 6.40 7.20 8.00 keV




Lung

(MN 498 C)

Analysis Morphology Elements
1 tissue C,0,P,S,Na
2 0,2 pm-10 pm cluster Fe,C,0,Si,P,S,Ti,Mn
3 2 um debris C,Fe,O,Cr,Ni,Si,P,S,Na
4 nanoparticles Fe,C,0,Si,P,S,Ti,Mn
5 0,5 um debris C,0,Bi,Na,P,S
6 cluster Zn,Al,C,O
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HY HED] WD HFEYY  Det Pressure 20.0um
250 kW 40000 10.2 rim | 7460 pm S50 1.00 mbar [WN4SBC) hano Fe

ra

HY Mag WD HFW | Det | Pressure | — —20pm——
20.0 kV[30000%|10.2 mm 2.95 um|SSD|1.00 mbar MI498C/ hano Fe

Nanoparticles of Iron
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21-week male Foetus
Spontaneous Delivery with corionamnionite.

Found particles of
Zinc,
Lead-Calcium-Bromide,
Cerium-Phosphorus,
Gold-Sulphur
Silver-Sulphur
Tin
in placenta, liver and lung
MN 499



Pressure | 20.0um———
30.0 kV [4000x/10.3 mm|74.60 pym|SSD|1.00 mbar MN499B/ debris Ag S

Ag
B e T e, N
10.00 12.00 14.00 16.00 18.00 20.00 22.00 keV
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1.00 2.00 3.00 1.0 5.0 6.00 7.00 &.00 9.0  10.00 1100 1200 1300  keV
HvY whD HFW  Det P
20,0 kY 4000|10.2 mm|74.60

1.00 1.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 keV

WD HFW ) £ Opm———
10.0 mm 29, ¥ har MAD9T! debris Fa Cr Mi




HFW  Dat Pressure |

S0.0pm
[AM498D07 debris £n

Pressure | 10.0um

MN489D/ debris Zn

I I I
Lon 200 Jnn 4.00 500 6.00 700 .00 g0 1000 keV



19-week male foetus with
16-CROMOSOMIC TRISOMIA

Found particles and precipitates of
Aluminium
Titanium-Antimony,

MN 500



Placenta (MN 500 A)

Analysis Morphology Elements
1 placenta C,0,5,Na
2 2 um debris C,Fe,O,P,Si,Na
5 um debris
Ti,C,0,Sb,Cr,P,Na
4 precipitates C,P,Ca,Fe,Na,S,Zn
5 0,1 -5 umdebris O,Cr,C,S
area with
6 Alluminium O,Al,C,P
1-5 um debris

7 C,Zr,Si,0,Na,Fe
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HY Mag WD HFW  Det Pressure —100 Oyl
30.0 kY [1000x (101 mm|0.30 mm 550D 1.00 mbar MMNS00E! zan

HV Mag WD HFW | Det Pressure | 5.0um
30.0 kV[16000x|10.1 mm|18.65 um|SSD 1.00 mbar MNS00B/ zona con Al
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Heart

(MN 501 D

HFEYY  Det Pressure 10.04m
20.0 kW | BO00e|10.6 mim | 37,30 pm S50 1.00 mbar MHE0 Disferula Ce La Md Fe

La Ce Nd Fe

Pressure | 2.0um
15.0 k¥ |60000x|10.6 mm 4.97 um|S3D|1.00 mbar MNS501Disferula Ce La Nd Fe

11.00




Neu-Laxova syndrome

Neu-Laxova syndrome is a rare congenital
abnormality characterised by intrauterine growth
restriction, microcephaly, facial dysmorphy, short

neck, edema, scaly skin and perinatal death.

Additional features such as spina biphida,
cryptorchidism and shallow orbital cavities have
been reported. Chromosomal analysis in reported

cases has revealed a normal karyotype and an
autosomal recessive inheritance has been
postulated.




The 6 cases of Neu-Lexova
occurred within 20 months
present similar contamination

* Particles of Antimony

* Tin and Stainless steel
* Bismuth-Chlorine

¢ Strontium-Sodium

* Lead-Bismuth and Zinc



111 MA = Liver

Sn

Cl
Si s Fe

50.0pm

2.40 4.00 5.60 KeV

Sb

o.90 2. 70 HeW




111 mA = Liver

2.00 6.00 10.00 KeV

C
Cu
Zn
Ni
Cu
O
Ni Zn

1.00 ' 3.00 5.00 7.00 KeV



111 MA = Liver
C

Fe ‘

2.00 | 6.00 10.00 14.00 KeV
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111 mA = Liver

2,00 6.00 10.00 KeV

Pb

Na P Fe Pb

100 = 3.00 500 7.00 .00 ‘Kev |







156 MA

Liver

Sr

Sr

A

2.00 | 6.00 | 10.00 " 14.00 KeV



Pb

156 MA

10.00 KeV

Cl
Pb

Fe Pb

1.00 3.00 5.00 7.00 9.00 KeV






Impact of the environmental
_nanopollution
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