AL

03 9w 0 lais (11#91) s L Jlw (g3l (5L G

Obloshw aub
Mﬁlwomb ‘L;?L"‘j PR ISLEHH )

-

\_

5 S oo b 4 e 5 U 02T 0k 5 pole > i oy sl or g (S5lySigb gy 43

B Sy ilisen ol oo > s il 51 aliske gl |y ] sl a3l al38) 2o 1 Slge o3l 51 ezl Las 59m
2l b 5l eslatwl (63,50 53 y3 yudsy Nl pain 3939 b dgud o oalatw] cusS) Sl g el Sl e AE o oomen
4l olyage gl sl s> sloslon US55 1y sgus ST sl (S0 i g L olSitlesl Jiuoyy (665)1,8 «2lad pole
syl s byl sl el Sl o jobaies @l b 1 eolitwl e g cute ISl oy adlllae cpl 5 G sl

~

oS>

il el e dbml sl S (S
S gili ¢ 2L ol ¢ is a3 lpe s telS s Lb0S)y )

p

t.smoghadam@aut.ac.ir

G T 5 Sads Jud olyegy QLI yas> slaiin seee
Closas Glo 30 OIS $b deew Olsisdy I3 Gloyes=
ledloy ol dyge 30 Wgd (w dSld 098 L pamie
oud dislid sl Olyd U (gy9ls 31 oolatwl 9900 (Budod
Sliwl ) W3 56 &5 5)10 d929 Gulgdw! (Rl Guizen g Caul
L 4elydS wibe Gl Qle S Olgsds owy Silde g
7] 08,5 eolatul (wbSul

9 dsalz @ 20,8 $lp YL sl dewdly 1 SIS 30
b b3 b g Ll ol Jlaysoy (218 psle dlos 31 pole
b layhs Wlgee Oog aslial daulsyy Wiz slaShs
o S Gelie Wbl adly oles 4 (sslyg huse Glp
OYgame CudS dgup Sy Ghlise Glodp)l5 o Olhdgl
By G5 drlse glaghs Lo wisdie oslinal
bz O3 U &S gadse (ol Lbie ol 38 ekl
Juy pogas ) olul jshe b g WSe sy huse 5o
Sl ©9y » 5 dimdoe b 8B Cud |y (oliule]
1 oS Olided Bliwlin Cows odd sl s w5185 e
69y 2 Ll Gluags s Ohdgl Gl 9 Gralug Olls @)
Il ediz 0929 b (alply Gl il plal Gy e
xR ey RGNS (s psle S gl i)
SLSp 9 b deoilwl L laplul gdes ;& b Guws
Sl a4y yoie Sl (Sen &S 3)10 3929 dlga U ol Calisxe
lolusl DNA - g9y pogasd Gl g9y ldasde LB
J8-F] o0gs

O oolatwl LAie 9 Cude OIS 0gd e B0 Tunl dlie (! 5o
OISl oo 85 dy daldl 55 00,5 Ol (2lad pole y3 L3 b
Aoy G hume 9 (A Jiwyy G920 dlse $U sgw
$ly ol Soel Fole sl la)Sely 4 Calgs 53 9 3550
Dgd0 410y (lad glady,lS

N

doddo -3

S Wiy Jlo 30 zwy oise SO 4 SISO 039l
5 pole 3l (SSUS lasp)lS o 1y Galw OVsaswe
Sladie) ;s $3eeSSonl Cuul 0ud Lad 9,840,050 $39lsiSS
ols S5 ple olge ple (SO dhazl pole alize
58 2lad psle 2l Jlo 50 e 485 H54 . 5 Sy
oly 95 B,k 3 SISl .l 030,85 §)9Ld hgsxiws
Wlgn $b Gr9ld & T 1 S SS (pldd pole
Ol le (plelid 9 dled dy320 96 elde 50 1) Ladisé
lelid il gladudgize Hble @ W3 & (age alsd
@ 0B OsS 0,8 1B SIUT 096 5 Gl mes Cewdlgi b
Rlad Olides jl Coles ¢l Llge W bl (plulid
s Ghls LS $b ol p ogdle 55,5 3 oolatul 3yge
Sa3lgaz @ Wl e &S Witus pogas 4 (lesds S5
ShS 03505 Sow Log] di uwiwd B &S Gualed jasid o
GSUsS SladylS 50 Oily3eil 3 Lalise glel Siba .wlé
297 Osealsd )3 sjo S dlsis 4y dlez I (LS psle
Colie b ly 5 @uld) sl S 9 slael (Cogo pauis iy
dslS Culol 5l owile(BL 31 dulod 5 528 (el Cumle &
CSL"“’ 89 CiSSl  lelis deu 30 Owizen 9 (GSR)
30 Ohd $U ClS Olge lply 098 e oolitel Calise
Sdlse A oy @ &S Cuul $dlge Jold (nldB psle
Osized Dps wlSul 5 sl sl Gose dles)l
dulod 5 328 wile) (lad slagioledl sly Gl Olsisay
39 .03,5 e oslitul (CiSSl 31 (plulid pawsxid deqs <GSR
980 1) Gl LS 9 93,500 psal b (YL (CwliS) uls
S9y CaS3l Bl pasid ssn lye Gl Olsie 4 aede
AV9V] Cawlowss (L8y=e alisxa t5l::.w



03 g o 0 lasds (1P91) a3 jL Jlw (g3l Lo

Gl glapasls Olged U ws jo Lilisye gloyhws
4 Ohd 8B 505 5 esBlsS slel nlnln 00,50 gike
WiPe Somdd 9,5 Olasys dlse slp GR3Nle Olsie
S 1,8 dzgd 35

Llgie a5 Cwl didl dzwgs O3 o0 31 Lalise glgil |y
odlitul CA& g Uz wb slayase 3l gude dud Olgis @
G sl $laliSS) (03Sole et & Sh3gl ol s
sl oS aSl Wie odldtwl wlSul H0 &S Sl
O Ouigen Slue pald ddS & Cuud w9 SEES
9 Glasl S Gl Gz SO Olgsds Olydg3l
D Wgde oolitul el glaShe 03,YL ¢lp deliyiS
G OIPE 1y Jdlie Ohdgh n G € Gkl slaShs
4 $b Old &S Cuul gl g 950 (ol Jd> 056 U=z =)
S5 50 by phase 8 pdir b Ol5E SgsS olal dds
sl JBESl He b ble o Jie 6500 oud oolitul Jgame
b9 38> slews Hll b Olgsn a3 1) Ohd ool 096 osalice
G OsS) po & (alie G158 @l 5 LS YL Ol
i3 J5ls 99 Lokl 5o LS § Wgd4 b il
Jolgs 4iddS 3l RS Hlews B 9 Jre Jlexsl Golply ol
LY

Il iSOl 1 g3l 8T Gialial -¢

Gl dod Jliw S¢ib Menzel ¢ Y++y Jlo 30 4L o Jol
dioctyl sulfosuccinate b oui 0315 ;iigyCdS)gh (wilismg)
I ol O 31 asmy 0,)l0 CaSSl S pasds gln b
Olyd 9l Calise gloojlusl g glgsl &S sls glas ,Sos Glsilas
Gl pohw o) Mgl CuiaSSl I paseis glp Wigie
CuiSSl 315 Ay Cawl S L gpouad gS & oS ed oolitul
O (ol dSpsb 4 dad e Rl 50 1y dise) S5y a8y wed e
2o ol 398 Cudidge ol VN9V 9V 258 ploul LB WS
9 wlad Oluweasls Ol CuiaSSl 31 6iluylSal Giolidl diue)
254 3Syate 3901 G55 CaSIl 1 pacdS S 0 |y Oulhore

29T g5 &Sl il -3-¥

S5l 31 Jlanl dlwy SQ Olgieds 055 pyz diso 53 Ysase
Jade 1y ojlel pl SOy owiledl OBy Lol g0 odd
OBl el bl wgd plodl g)lop poal esitus job @ &
O (CwliS) (ls doed 55 9 Sl 49 05 S5y owilesdl
37 A Geeme u9 00 ulSs Supshy Wibie nl Gl
ilie 531 G Blis b ol sl mbis

S Gl ST Gl Rl glaghsy &S Sl o) gladl
23,5 0 oolitul 6wledl (Sg5 g9l CuiSSI

Sygo 4 &S (pydupis 9 olw amido ¢jew Leucomalachite
Sy oSS S 9 Wade GESly 05 Szl b lesd
L Blas pohw 69y ol Cuidse job &y Widd(e eSS oluw
O939uid 9 juw Leucomalachite.dss,S e oslitwl gy SOy
2 gshe Sl 05z (ol b bl Gl die) g S

LS pole 50 PP P Cude gladaz -¥

297 0990, -3-¥

Silupasic Gy o5 alie JBUSIIS @203 Ol
Osaasard )3 liS3) 5l Galie ladsgame 055 Oludss
S JSiie ya5e SOy Jgeme ssbay W3S oslitul yase
Glol shal Guzen Aibe 93 5o b o SO b LSS,
ghe 015l Seae 5 Ll G Sl 50 ya52 Osaudseyd
JAS Jalgs 0u3)lugSS dlgs i igSung 6uS Jousd dadlzd
S Cwl S @ &3y Asbe LS Sas g Soygs ouiS
Colo o 50 Ho52 g5 4 dials Do g5 9 SOy G
Habe

slogiole )l Jelirags 9y, 04 plesl (lad 6319 Olaokl
lagialol ol 31 dolo bt 03,5 e lesd 5 38 <))
D5dr 0ud SIS Hesr Glol sladanie Oly 4 y=ie
&oz Lkl moye o9 degeme SO L ladakie ol
SO e Gygo 33 Culgh 53 L3S (e dulie 0ud Gl
9 BId 3925 O ouiSudgs st OIS <(>3,lxnl.3 9 L Lgk
$ol> iR b s o8 g Olie OF O3g2 Guled g 5o
g9 dw 2 00 L) ege B OLS S op (2 ysz o2
Bl 4Sosh 4 A8 e Wl yos2 95, 0l plasil Giolel]
4 pacis 9 JES Coge 4 9> sladasis dlu 4 ,2xie
sz sy sleseser yl glotddg 5o 235 508
G 65 OlS Gl glyp P oIl 5o (Rladlssy Ladl
20 30 pols glo Ohdgb Las )9l 00,5 (e Lol o>
Wisd e 03liiul ;092 Osrude,d

Gloyso 9 (o) Sl 30 kel SS9 -V
084S G Gl g At SG Bloyme 9 Gay bl Cual
Cewl b3 50 5588 O G Sl b &S 95,56 AL
Ol Glp G 5 Sl glacdss Ol @ ok alply
O ABbe Syde SO 009 (B O 56 9 dbwl el
Slayese (el BUI (Gluysld glayese Jdold g sose
$hz! $lp s du 00,5 e lopl Selsn 5 658 bl b yuste
S Oobe (bl dold) G3)l L sl o5 22 Ghtsl lagasls
S Rlelid 9 pagdd 9 sbwl Sl game $HINS g
Gl pasls SO Olgeds Olyd $U 3l ooldtwl asb o o

Ti02 4 Olge wegas ol 3o Cuwd ¢lo)lb ggog0
oolitul oSy Glgis 4 &5 594 ojlsl BaSO4 5CaCO3
dols loousSudu 5 Qlz glayage S| Guizes L5350
sl b oIl Wilgie &S Wb (letuieSy
degame il gloyasls 3o Ygexe ladluss)y 9 Lmo‘)wSﬁ
S L diw SO @IS Blas glp Jloye d dius st
0ulS (lisyd dlge I Wb Jsame yebd (Glisys Sl
SiolS agd eslatwl T glasys loyiudeld L s (Sd=e
CudS 09,5 sll 30 Game ouS Jlasis slge ol
G dog Sl ol 4 dede GiolS 1y gl Saisys
b asnlsS Ohd Jta Gily3sil Logase Gd b 31 oslitul

B
— .



AL

-

S WT DNA doxiyd 9 JiSie |y DNA didy (S e

258 b9 el (LB psle 50 [5A] 33,50 oy b
51 DNA 3Sles g9y p &5 Lésbe &:L& JSée So DNA
35Sy @ileolil dols alise glapssle [VA] 3,15 e
Sl oo Jlal 5 L e oud s ledsle
Ol 51 o9de Wlowys)S slaiig Ui uys5 DNA dewlsxe
Sloanld 508 5 Oseelyssnd Oselisald Ospulipus]
SledsSse (lbdinss 9 GG @ szie Ll sdosae
wyas & Ohd ¢l Oylge ol den I 35,8 05,5 DNA
So $rSUSE 5 OsswlisuS] wnTd Hblidy G slaus)
L5350 DNA sladgSee gldainss Ceb L8l Sy
Lle 55 |y DNA 6103101 ds Gl 3San 00ddessS| DNA
6)@m|dsb)buxb§)¢égw)abgwq)m45
38 Ky Cugd pasdd ) Llgie gl ol [[V4] 33,5 DNA
e Wl plad psle praasie ilply sl ouiSelyS
wlad slady8 glp Oldgb 3 eslatwl fli.ub Iy blasl
SIS 5wl wS e 8 O3l ol b &S SiluS anlé bl
Cowy Jame 9 GLids=35 9 DNA 9y 5 OhS (ul e
S Rlablazl g9y » ddllae o 9y ool 3 Wb =lhe
oy a9 O30 b lé 9 $xSH0 B 5 Jeo 0
Slody 5 Ous fg 9 Okbpowel Glp his &S pladuwogs
hioe 9 galize QS Glyp prigee Sl Cus (plad
Cawl 00 WS sl L5 GI,b

3 GAL Olhlas JAS 5 ials gl BIg o 25 eyl Oleladl
@lad psle 50 Ll G0 5l UB ©hd g6 JB 5 Jeo
055 CiSSl 31 Olyy CusSSl 1 pawkiS Seug o Llogase
Do @ls dide (39)]

aylidnd -5

Ol CasSSI Sl paueis dguar Gl OdgL 3 eslawwl 31N
Slod )3 9 Wsde pidy e pudy Ohdgil 056 GHlooss Wb
Gl s alege G3b LVsh Ol Gde S @ly Blybl
RIpl Dsd o L gl JB 5 Jes 31 &S Wsdp Gilyhs
332 1 30 Rb Sh3PL Isa 1o Glme OIS 3l ,Ssl> slp
3wl Ry Wed GIugSS dwsyd Byl p Loy oolatul
gy o0l50 gl s )d S5 oolitul diuw ) (IS plucsw
ouiJAS glakime ple 5o al JWEDI L iSe S50 S @
Ll (8900 3 awlin Swle 3 oolatwl Hb

1050,S Blodusl 3 Sleludlusl asae Sily343031 oolatwl,S1.¥
ol gladigs 9 dalsd b & (lad Jiwy 4on (a
oolatwl Cwbn asd blas Olyaasd 51wl Gyl )ngjw
5t i Scwle (aliole)l Gl Jels ol nle

el 3 $xSslz Sl pesate GRS 5 el Sius (pase
D50 Cawgy by dlge 53U

Cblao 5wl wue Osbye Gaoledl walsd o Gy (b
13 gt dibal dS LuwdS Cbslas 3 ,ST.05,S odldtul Lwdd
23,5 oolitwl HEPA ¢laild 51 b b 39d (0 05l

Soloy el Oldie &Sl 31 A8 b s anlée oy b Gl
Cuwl ol sl olew amido [VV] WS 1y GiSly 05
o Sy Ll wlé s dos Jdsie 1d pohw G9) 2 954 8
gohe CwliS 5o (huste U gdey ) OF b aue
hug Wlgid dJ aSygb 4 WS e Sl sl Yo
slald,=e flﬁ@m 053 Cgl::.«: Coyp 005 Blo gictud
xS 1) s B slagly wdg Wigé SOy Wg
©3gdme Glouddoe 4y Jgies) Sl odliiul ly Lol .aulé
s odbdloul paittne gwilwisegleS (a2 .ol 00l yoia
h Oz Oly 1o Culdse pas 9 SIS Gul0p ygal 5 00g
CuSSl i1 il ST 3390 55 (placuddse Il 0yls (3 50
Cawl 0 ool O1)3 63U 6, 5H180 b Calisne tgh.w S ol
095 Slowls Giuli8l lp ) bl 5 (plad Glaedidls &S
Godd Ohdgh ol 60 L calite gshu g9y Sul

AWV o9V ] wlée

lad ple 50 PP P LA gladuz -0

b dzlge -1-0

Gpan Sl a3 & pmia GbS $ib Gpae 3 g3 ol
asS Ohd 9 ol b wld 5o Gallinll diuy 5 QB
Lmuiibj el.?u'l Slp Baes (plad Jiwyp (nlad F9k' 30 Cwl
olé 58 Blasaul &b 3l Gbd 6B ol b ladigé g9y »
3529 Ol ol Wlydgil (ul SzsS slsl Juo 4 .wibie
S0 el 4 dyy 4ol Sl Oes GBS &bl b OF & o)l
9790 waled 3 =y b JWSl 0yt 9 Jlob 8 S s
] Slusl g ptec 50 O1y3930 JWADI 1 (uwlid g o505 )d
9 Oberdorster L300 x> [VO9VF] Gllgs o [V
S350 lasl ptuw ¢S a8l > V] V20 Jlo 5o (e
919 30 39590 dolo 33y Hlews Oilyd 31,b 3l Wlg3 L(CNS)
309 3o 9 Gl Rbs bl 4ol 50 il Cswy &b
25 B Bus Nse by Clasl p lagl gas s
2 094 Ow US 10 Gl o)lse Kige Ohd $b (ulnls
AL ALl udB5 pll

SUden sladisd @325 9 ys3 -¥-0
alise C9h'“' 89y » 1) AL S =T A GOl $b 4?51
o3l (Ui dasd 5 diie (9 «osbye pohw) Jgamo yué
055 & Goshe Sl WP Gey (2l 9979 (ul b cidde
ol &S Lz 55 @ly ade (5911 e LSS 1) witws 35T
S wdbe DNA (psasd Soigdsn dlse $slo pshuw
@ gsdse W] Wi el OH3$E huwg aBlgie
Gd b Sl &S Sl ous OGS g ous aslis (>
oWl bleds Wshe dzlse Ow sladsle b oud o5
Chlize glapldl 4 5 Wed ladshe 3y Wilgie OLalSzeS
Sol> ladiwa [15A] WoS Jat ladshe diws pyasd
da> DNA & Olyd9b aS k) 9 ditanss (DNA) S dlge



03 g o 0 lasds (1P91) a3 jL Jlw (g3l Lo

3 US Olydgil i 9 s Sy G131 51 eMbl ool sl
Aaboe g ool oslazal

bis 4y abse SgB 9 AU Cyso 4 GBSy dmele
Cow) buse Olods €S dol> poos 5 (plaS Jiup iodlw
Dl s SiSS daghyy «Bun (ol 35 sy dbe ol
SIsSa Wb Lsde odlizul walsd (5)loy ly & Ao
Iy oud S5 Glaog,S Cutnl 9 i Sl &S Wigd wlswl
sl disloy g

SO OLIPSL &S wade QLS wRwd 33 ulid ew Oledb]
S bg pye dismo 53 1y Lagl oslitul oS whls Gihhs g
pole OLulisylS) OB Obyow oo lp ouid JiS slaluse
Sl S (3)T s CiSSI J31 Min) Ladigé oo 5 (LS
S Gl sl Ohdsl 3l eslitul 31 U3 culpls wléie
5 Rldd Olueidls bawgs Wb aY blasl s CuiSS
9 Sl gl 51 ol Ll & eddome 5 0pdy Cyse edlone
8 0l Cael 51l puigen 45y anle Golaoss =hS s
Oluebl GhY b ol b Gy Jame 9 Oliogs uitue
Solé Jols

&lo -4
[1]. Sametband M, Shweky I, Banin U, Mandler D,
Almog J. (2007) Application of nanoparticles for the
enhancement of latent fingerprints. ChemComm, 1142
1144.
[2]. Menzel ER. (2001) “Fingerprint Detection with
Photoluminescent Nanoparticles” in Advances in
Fingerprint Technology, 2nd Ed., H.C. Lee and R.E.
Gaensslen, Eds., CRC Press, Boca Raton, FL,. 211-240
(chapter 6).
[3]. Cantu AA. (2008) Nanoparticles in Forensic
Science.Optics and Photonicsfor Counterterrorism and
Crime Fighting IV, edited by Gari Owen, Proc.of SPIE.
7119: 71190F
[4]. Dhawan A, Sharma V, Parmar D.

Nanoparticles: A

(2009)
challenge fortoxicologists.
Nanotoxicol, 3: 1-9.

[5]. Gonzalez L, Lison D, Kirsch-Volders M. (2008)
Genotoxicity of engineerednanoparticles: A critical
review. Nanotoxicol, 2: 252-273.

[6]. Sharma V, Shukla RK, Saxena N, Parmar D, Das M,
Dhawan A. (2009)DNA damaging potential of zinc
oxide nanoparticles in human epidermalcells. Toxicol
let, 185: 211-218.

[7]. Sharma V, Singh S, Anderson D, Tobin D, Dhawan
A. (2011) Zinc oxidenanoparticle induced genotoxicity
in primary human epidermal keratinocytes.] of Nanosci
and Nanotechnol, 11: 3782-3788.

0391 &S Lallinle)l Olgss 9 axs glacblis dan (c
Olsisdy Wb Lsd o 0351 & 3580 i Ul b 5 Wlous
b S 50 by Wed disny y90 SBihs 5 ew sladll)
High ud odd JRS Lallaok)l

diso O G0lS Jsiws gz diso 30 & Gualy G9y0 (d
Gl Gl & Cldsl ge 3l wols ssb 4 Ll walie
L Cazlse SIS Ohhs 5505 00, oslatul dBSHS, alss
Solé Bl JelS LalS ool

wlé glacdl=d jl Glasl 5 Cawd Fuwd Oszes G319 .Y
08,5 Culey Wb glas 4 Cewsd

GBI 31 Glydgb gols slaghs JWB! gly awlie Bgy)ls .Y
SIS Wb pyz dio b g gpSdisé ollinlell 4 ylodSS

Db
2 OL3L &S e Cuul oan sl dliine S O350 &8s Y
ol &S hg)y S 9 B8 e ewdiuss O3 09l NEPE
G55y .l Jaoe 5 Oludl s OIS 0,85 ples] Gruys
4 b Caul oy odindss Chdgil b puleys & @3lse
Dgd di8,S a3y Cewl Olydgb ol S Glll) SO Glgis

L g ddte gy Al Boybys ) Lagl wb Glidesl @8 31 U3
Sole Boyb ogleds 5é 0)sd Sy slodwS o
335 (5900 dlge oS Ak gy hwg LWL GldgL
sl

5 3D Blme g 4 Ll Sh3gL slaeyd YSal &g
SO L e 30 & ladsloe den Wsd ais;y 495 OF 3l asy
2R 9 Bsd Grslgas pogame Bgb o Wb atwe O
33,5 =33 9uSlsasly sladlly) z85 sladlssS

Wduogi -V

Liwa 8l adsl Jgol 4s ,S3 Y 5o S blasl Oleladl )
Ladl o3litul 5 G135 Comus b3 S Slasan ssb 4 oS
s JLss by 6l pole

Jopls Oldgb 3 edlatul glods &S Sgde dogs Y
D98 0dlatul pdaw by oud 0318 (idgy O3

ad)S L3 wb Gasb dlge ol i Gidsy dlge $lp Y
Al S L 5 5Bl Sy by OhdL oS wigd

031> puzyi (09 U A Cod (3lme UK 5o OldgL P

g0

65 dzis -A
3l SeS 4l 1y 255 pols (ulme 9 Ll $IslsiSS e
Cewd joio &5 $3sleiSS930 5l (plaghsn 4 Wb (0 (3aed
3 oolatul dz )31 50,5 dogi 0uid 0dud 9 owile BL 03)55
Sly &DS Sl SO Olsiear Gl Sy ougs 31 Sl3gib
35 oslaiul 9 dbiwl 33 el GlaShis dugl G5 Ol ssue
ALl oud wslis Cose pads Glp ysr Oordssyd
(lad Jiwyy 895 OF i Cygzlse s DNA ©s5 O Olojens
35 IS OIPB4 1y 9980 0ail 53 sz slagilen Sl &S

"

1

—



)

.

.

Ay

-

03 9 w0 lads (11#91) s L Jlw (g3l sLos

[8]. Shukla RK, Kumar A, Pandey AK, Singh SS,
Dhawan A. (201la) Titaniumdioxide nanoparticles
induce oxidative stress-mediated apoptosis in
humankeratinocyte cells. J of Biomed Nanotech, 7: 100-
101.

[9]. Shukla RK, Sharma V, Pandey AK, Singh S, Sultana
S, Dhawan A.(2011b) ROS-mediated genotoxicity
induced by titanium dioxide nanoparticlesin human
epidermal cells. Toxicol In vitro, 25: 231-241.

[10]. Jones BJ, Reynolds AJ, Richardson M, Sears VG.
(2010) Nano-scalecomposition of commercial white
powders for development of latentfingerprints on
adhesives.Sci and Just, 50 (150): p1-p13.

[11]. BJ, Downham R, Sears VG.
Nanoscale analysis of the

cyanoacrylate and vacuum metal deposition in the

(2012)

interactionbetween

Jones

developmentof latent
polyethylene. J Forensic Sci,57(1): 196-200.
[12]. DeHaan JD, Clark JD, Spear TF, Oswalt R, Barney

SS. Chemical enhancementof fingerprints in blood: an

fingermarks on low-density

evaluation of methods, effects on DNA,and assessment
of chemical hazards. Sacramento, CA: CA Department
ofJustice, Bureau of Forensic Services 1997, from
http://www latent-prints.com/cac_blood.htm 2009.

[13]. Nemmar A, Hoet PHM, Vanquickenborne B,
Dinsdale D, Thomeer M,Hoylaerts MF, Vanbilloen H,
Mortelmans L, Nemery B. (2002) Passageof inhaled
particles into the blood circulation in humans. Circul,
105:411-414.

[14]. Kreyling WG, Tuch T, Peters A, Pitz M, Heinrich
J, Stolzel M, Cyrys J,Heyder ], Wichmann HE. (2000)
Diverging long-term trends in ambienturban particle
mass and number concentrations associated with
emissionchanges caused by the German unification.
Atmos Environ, 337: 3841-3848.

[15]. Oberd::rster G, Sharp Z, Atudorei V, Elder A,

Gelein R, Lunts A, KreylingW, Cox C. (2002)
Extrapulmonary translocation of ultrafine
carbonparticles  following whole-body inhalation

exposure of rats. ] Toxicol andEnviron Health Part A,
65: 1531-1543.

[16]. Oberd:rster G, Oberd:rster OE, Oberd::rster J.
(2005)  Nanotoxicology:An  Emerging
Evolving from Studies of Ultrafine
EnvironHealth Persp, 113: 823-839.

[17]. Kang SJ, Kim BM, Lee YJ, Chung HW. (2008)

Titanium dioxidenanoparticles trigger p53-mediated

Discipline

Particles.

damage response in peripheral bloodlymphocytes.
Environ Mol Mutagen, 49: 399-405.

[18]. Chung DT, Drabek J, Opel KL, Butler JM,
McCord BR. (2004) AStudy on the Effects of
Degradation and Template Concentration on
theAmplification Efficiency of the STR Miniplex Primer
Sets. J Forensic Sci,49 (4): 733-740.

[19]. Hall A, Ballantyne J. (2004) Characterization of
UVC-induced DNAdamage in bloodstains: forensic
Anal 380(1):72-83

implications. BioanalChem,


http://www.latent-prints/

