[ Downloaded from ismj.bpums.ac.ir on 2026-06-06 ]

sy Th alabys
d"'Ju G‘J’ é&ﬂ—@q) am‘g}:

gl 53 45033 Pt «.?.L'Jb dt".:""\'é'.‘ Sleds ;é:"‘&"}-’: f-’l’ &Ksls
'
N_— OWWAY Clligus,l g omo,98) Yoo — Y04 amian ) o)l S Jlw

ISMJ 2015; 18(1): 200-209

S o5 T 9399 (953 90 (519 33 39 S

\ \ N *\ . . . N
Shl s ¢ 0313LEL S o o (63 Sas UL jaa Fosb
BT "él.ﬁ).) J—i’nh\.@ bl é-;j‘ cjl.ﬁ o&isls ‘U"JB@'\i é‘:ﬁ; ey PRI 95 ;wjuc_.li 6‘“ U’S":'J'-‘: Slils J.S,e !

QY/A/F i by —4Y/8/14 tallie 23l ,5)

e A~

b il ool 1) Ol il 0 oS 5 (5o s (sl gkl 5 51 Dlajod (6,500 b (S et (61135 29085 S5, )
S a2l 5 R Al s WS sbul i e 2l 4 Bt Sl plS S gaslal 4 Cod (Jol bl oS
S pped Sl dd (Sp Olided 4w 3l (SR G 5 Sl Gl ppsd SIS N D
e S 2SS 4 Sl 2 S Sl ks S Il CSL)s Gl 5 sl pe 54 Al e S ST
31 OF Skl s b3l 5 10008 2y () 2058 93 ) SABL (s 4 U pls LB andllas (pl 3 e

s optoacoustic [photoacoustic. ultrasound laser J.3 5l o3l 1S 51 eslizal b (g9 ,0 asdllan ol 5 tla B9, 5 3l g0
w53 Jols glaadl 5 oodd pbwl Oldlas w4 ISI PubMed ki e e glacsls > thermoacoustic
A a3 St ST 5 55

45 2,00l B 1 OISl cpl oghlae S 8 5 Vb Sl 25 b ol g b S ST (1 s gy tlaaBly
2 e S Cad g Slulg sl g5 3l eslitnl pde Jdaa by opl 0 a5 Ken ST 5 S5 s b Dlallas plovil
9 Sl S35l b 3L yagels By (ke 5 615 a4 el b Do Nlg e g SN, g s 6 gl
23513 12 Ol g O JS 5 (5505 5 2 g

LIg o & ol (K31 10580 w0 53 ARG Sldos 55 s 35 SiwsSTe 00 Gl 9ma0 B35 155 we
Ll Slwds b $agn 3 ekl Jdon Bas ol 8 Ul esliel 35 Sl 5 K5 Sllhe plgl
Rl Sb ) eSSl g 53 Sl LS s 2 e S, Cusgdon

S ST 9555 535 Sl 651312585 T30 B G135 9085 (SN et $)13 5 905 15 MIS O3l

j@_z,{@u);d;zuegu,\s,dﬁﬁUxaa@bw,.&@udlwésﬂgtmj ')sf‘_,ﬂ)u@b;.:ﬁw;a,&;&,;i%:ﬁ*

E-mail : f.j.dehkordi@gmail.com


http://ismj.bpums.ac.ir/article-1-662-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-06 ]

YV S ST 555 S50 5515 050

O, 9 (65 Sas O jaes

L S sSTis s il Gl s S
i 55 (TA) Ko 5150 5 65 (OA) " S ST 51
orle o8 Sl ok 51 (S ess 05 e
(oo ol Gles (V) AL e iy 8L Ll s
Les 0L sl gln S ol SaussTss S
Sy s e M Jle s L ru\; PRY Y|
che b5 blines fSU 2lgel Ol a5 5L
() 353 Syo glol W5 @ e Ll

3k Wb 5 5 gl B sl A 5 Sl L
D eslid syse slpe e Slacad
S5 glacsl oSl slasles ol bl 25 S
03 LSl Dol B e kiS W e S S e
(F) s S sdalis VA4 UL

S L3 Spgoin) 4 SawSTps sl (S0
3,55 e3be 3l gl sl 4 (o5 o5 Pl K B
S oslo 51 sy by (550 ol 3 (e (S e
SSA Gl oS s ph e e 3ls IS ck“ Sesp 5
e s GRIBIL 5 el Jids LS 4 edd ol
RGN PR TP SN PV T Y
A Gye glel Sopen SSL LS L1
03 ekd g gl B g IS0 JS8) L e
Sk Dbl sl SxaSTs s

(0) L3l o 3l 505 (55 b8 S

SsSlgsed algal

SepSllyy o

(g il sl

St St sl 0 I

? Optoacoustic
¥ Thermoacoustic
* Thermo-elastic expansion

VRV

Solot S 3 (st M (S35 I3 1 s
5 b s, 08t AS s ) (Sap Slids
S g S Y
S Al S s ol s latea
Sl pppas 5 Dol p il SeSe Sl 5 p e
ot sl 5 B S5 sl 4 Gl S
NS 3 egmpe Glasiss Sl pldS e
sl Lol slal g 5 & sty
Waed Olpeas AL o 50 ol lacys sdse
Ot Dbl &S LSl andl SaS a4 (515 0 s
o 4 e XS e al sl 00 51 (Seast]
Sl ppsas o 03 D3k 0603 3 Ul slasin
G Sk Sl s Dl Sl S
gl S ST e sl Sl
It o slad Ll s pon 0, nslal 4 53 Oliin 28
53 Bl Sl gl s ol 25 51 e
il e 5 Sl ol pnsal i)
ol SaSly 5l st baee S o8 a0
Rolal g Ol il e db 0gps 0 WO
ogleas 3l s okiy 3l ol I des
() il o sl SS& S8 lyls slas ol
2wk e sl S gl Sl S
Sl p el Glagian 55 Sy s gdos
Sl 5l Olopan (geiee 5 55 0 sl adlbe SO
3 3 plS Sopon Solpnsal gy b os
b Gt (S0 5 e e S LB
ol pppal SIS (oS5 bt el
Sl sy S ol PA) Ko STy 5

Sl ppsas i, oS5 fel= g s

! Photoacoustic

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-662-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-06 ]

WWAY gyl 5 w8 /) osledi /padome Jl

X AR

S Ges 5 SRR SSE 5 (el ol sa
s &Sl 6ol 1 gead b anslin 53) Sba
Aok b Sauw STy (hs 3l eslizad L Jls gl
Go Sl Gnsbal Olg e sl O (Sl 7 g0
Fas S Vo SSE k8 b il g sl S
B A NAN D LIRS
SO L (el e AL VIO Gas 53 G G50
5 ST s () G35 el o/ S8
ik 5l (St ST e 3L ) s s
S 05) Sl essdeme 3 peiblan s S sl
sl gl easime s (NIR SGo5s 5 s 3 6
5 03y Olpds e Sy opl 558 e eslazal (RF)
333 & e S Ul Slag 4 bg e oo s
Sy s e Sl s ol
5 e 3V RSB L Sl el My sl
058 o YU 6y SSE sl 03550 sy
Dby 5 T) ¥ S ol ad Dl 51 56b5S Al
) il (T s ol o

ti=0%c/ o, Ts=dc/vs
il il aasie Ad Sl de dad, ol
o VS 5 b S iy s O SR ssse
Al e 3L O s
Vo s gl LS e L e S
ol Gl e ol S A4S Ay aglisl
) W sl s S ST sadtSem
J,wl.,aa ‘_5.535 (e +MHZ 550~
S STg ham MSsg SSE o8
g oS il dbe Slasie b Y

Q)J:e R JJJ;L;“ M el JJ).? C)}Jbﬁ

" Thermal relaxation time
8 Stress relaxation time

a3 ok sl ;QM}ST L VSl} AJsles

| N Rt P S Y-S S NG PR

o e _veen
ar® g pg2 CP 2t (\)

CP «gr o VS (St ST L5 P 0l 55 &S
2l gl e Blul o Prons b S
oS mbH 5 Ok 5 Jsb g et 52
23 ek ol (5 Doson &S il e o
0) s 5d 0 Dby paem A=l 5 Ol Al

Sl ppsal  Shipr SN S Ulses
ez 5l Olses  sbe SansTsg
S e el B s Sl GOl

o L Sl Sl glaiss
SV il 28 Gty oST e (Sl sl
o3lo b eblites il 50 o San 5l AU
LS slazse Jsb sl el cleas Jy il o
o 2050 4l Ges SRl pl A T0 700
Tl SR SSE ol e LB Sl sl
S ppsds sy 53 b 50 5
oS Chex Jba pola culiS S ol b
il Gl Libe mb bges Co e
oS Al T Dol el (SAS1 (58
oUsS slagse dsb o (Wil Szl Sasly sl
SRl SSE S8 Gl Jol nslal (Jsal b
R S T S B SV I I CEu P PR oo
Aoled Sl cwy 0550 aU S 6 iy OU
b3l dad o ST (613 s sy Bl 5
3 SE Gl bl 3l Oleen 6,Se e

® Optical imaging
® Spatial resolution

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-662-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-06 ]

V¥ S ST 555 SN sn 5,15 008

O, 9 (65 Sas O jaes

Sl S S, L g Sy o St ST 555 —
S Sl 055 Jus ol s sV (OR-PAM)
ol plaly 5 Mk Sae 058 51 SOk

() i o (Sl 05 5l iU gt SSE

PACT) " Ko ST 5 8 (55 50lS SIS 305
pld S ) S STE 8 5SS s s
.,\5& i L;*\jf}o}; ﬁjl..aj :L>=_{\ g 4
Sl (ol b syl et Sl eslizad

(\')Mdabﬁbéj\bfﬁy@c,&ﬂjjw

(PAE) " K sST 565 g g5 5
e Sl L 358 Ges 3 L
oaws wile s ool Saw STy
A oy KB s ol oa S 518
o5 S sl LS 53 ¢ St ST55 55 g 5850

(\\)ML))L‘; k)"\ 6‘f&>bb.}u\j&u@)«é}

o bt gl b S (S ST e
Sl sl (Sl W Gl cl s s
Al b eSS s dlg e SansSTss i
TPV I RN CCOV BB VR0 Bp- PN I
5 SFP 5 LS S JESEE Sy S

AT das a5l 1 ol el Ve (MR
fﬁﬁéﬂf[.z\scﬂwla,\iww\lmwlﬁ
5 S SIS s s 4 ol el Dlallas
i Olsea O (308 pge Glawiey 51 & 5
S 3 Sy Dlallas 3 s ()1 2 2 s

D g 4.:.5-\;)_4

1, . o

Optical resolution-photoacoustic microscopy
'2 photoacoustic computed tomography
'3 Photoacoustic endoscopy
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Molecular photoacoustic imaging
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Abstract
Background: Hybrid imaging modalities which simultaneously benefit from capabilities of combined
modalities provides an opportunity to modify quality of the images which can be obtained by each of the
combined imaging systems. One of the imaging modalities, emerged in medical research area as a hybrid
of ultrasound imaging and optical imaging, is photoacoustic imaging which apply ultrasound wave
generated by tissue, after receiving laser pulse, to produce medical images.
Materials and Methods: In this review, using keywords such as photoacoustic, optoacoustic, laser-
ultrasound, thermoacoustic at databases such as PubMed and ISI, studies performed in the field of
photoacoustic and related findings were evaluated.
Results: Photoacoustic imaging, acquiring images with high contrast and desired resolution, provides an
opportunity to perform physiologic and anatomic studies. Because this technique does not use ionizing
radiation, it is not restricted by the limitation of the ionizing-based imaging systems therefore it can be
used noninvasively to make images from cell, vessels, whole body imaging of the animal and distinguish
tumor from normal tissue.
Conclusion: Photoacoustic imaging is a new method in preclinical researches which can be used in
various physiologic and anatomic studies. This method, because of application of non-ionizing radiation,
may resolve limitation of radiation based method in diagnostic assessments.
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