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The effect of autologus platelet glue on healing burn wounds: An In Vivo study
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Abstract

Background: Platelet glue is a human plasma product that is rich in platelets growth factors
and fibrinogen and has haemostatic and healing properties. In the present study, the effect of fibrin
sealant rich in platelet growth factors on healing burn wounds was evaluated.

Materials and Methods: This randomized clinical trial was done on 50 burn patients divided
into two equal groups and followed for one month. Both groups received antibiotics during the
treatment. Granulation tissue formation and epithelialization were the tokens of wound recovery and
positive response to treatment. Data analysis was done by Fisher’s exact test, Mann-Whitney test, and
t-test using SPSS software version 16.

Results: The mean of time to complete healing was significantly different in intervention and
control groups (p=0.001). Time to recover 100% was 11.5+2.2 days in the intervention group and
16.2+5.3 days in the control group. The intervention group healed about 1.4 times faster than the
control group.

Conclusions: Autologous platelet gel can be used as a new therapeutic approach in healing
burn wounds. With this product, burn wounds can be expected to heal more quickly.

Keywords: Burns, fibrin sealant, platelet gel, wound- healing

*Corresponding author:
Address: : Department of Hematology, Arak University of Medical Sciences, Basij Sq., Arak, Iran
Email:_hashemi@Arakmu.ac.ir

12



dﬂj/dizﬂfﬁo&qbd&jﬂwlﬁw L;‘uj‘;idw
19-12 1392 515 212 by 0 pled) 3o leis 16 JLu

g S5 Oloyd 30 F glgil I e Wl

f Sl wlol ol o 0l 51 Codl il Jailixd Sl Sy doguaze

Q‘}:‘ Léjb‘ Léjbl u_{.::}g‘ r}h‘v o&.ﬂ} Lj-b;— o})f ‘f‘)” g:,.:.li_)_) 6}»&:‘:‘1
Ol STl eyl (S e olils ol 03,5 5lslenl 2

Q‘}:‘LS‘)‘ Léjb‘ u_{.::}g‘ r}h‘v o\iﬁ.}‘} ;65}.\}:@ o})fg&ja—?)

f)‘}:‘ LS‘_)‘LGS‘)‘ éﬁbﬁ r}l.p alﬁi}\: gdj)ﬁ.kﬁ\ o);cdjn—‘l

/1219 5 4 &b 91/10/19: s 5 &b

045>

O3 9 SH 25y slaygSls ) (o8 &S el (Slul slowdly Sl Gt 03)5138 (S o 1BAD g 2o
Ay laygsl ) ff uped e U adlas (pl 3 dlie ey 5 Sliogen Cuols gl g Adle
Ped e (s By Slapd mey 3 S

25 098 95 4 (Bl g & g Sl (Sigu 2 Jlar 50 (il oloj S adlllae pl 5 1 g, 9 Slge
2098 9 iS5 (g Glopy o) JsiS g (Sl (SN b oy o) alsbia 098 Jols U
cdl S oloyd 4 gl bl wads ol ole G e 4 lilew (0505 il py S Sl leyy e
9 16 aseus SPSS 8l £ 5l solal b laodls Julows 5 45505 590 cpgmmiliudinl b g odnlie b8 yomw¥ gil,S
b pll 5 a3l 5 (g oo epied )bl slagse]

(p=0/001) cils (sl sime (s bl coglis Alblae o JyiS 09,8 95 1 oS (o99m sl p3Y (yloj nSleo RS
ey (p=0/001)54: 59, 16/2£3/5 J 8 09,5 y3 9 LUBE2/12 loys 09,5 15 0o ys 100 (390 (sl p3Y ol
25 J5iS 09)5 ply UAdslia 098 15 55 weys

29y )5 @ (g slaed s meed > e oy 3,505, S plgie & Wlsioe Solgil (I a1 o5 A
g a5 (i oy b (S g (sl 5 il Hlam] 15 oo 03,915 ol 1 eslisl L

055 e (SN U5 e e (S 158 0l

S595m 05,8 ¢ Kl oSl S (K5 sk o5 s Ol SIS g ki 95
Email: hashemi@ Arakmu.ac.ir



Oled g Sbb s> dogaze

a9 ) Oloyd 58 Fglgil T s Wb

5 s SSlaiT 4 o Jgloe 055 b
Bl o el Gl sagisn & 5 88 15 S
o OV VLl bl L Culg y S 4d
IS5 (Sovts ad &G X576 Lo 51 o 5550
5 ol Shgen sl (b ads) SB 0
(e Sl ey g Bls BB 55 (BL e 5 53 ) esde
SIS Oy il b 5 e 0o 53 OT bl 5 4
5L el aalil glewdl 3 on,5T 3 ol (B) el L 5L
S ey Oy 4 oS 4 8 s O gl
35021338 o e N g s O SOL s g
51O LS g VL e b le easT s
ag WLl i 1y Gste Jolse Ja) )45
5 ATy o (slawd Sl oslinul b8 J gl e o
Ji- 53 sla, 43S p3 0554 0 KL s W5 by &
(B) ol 43,8 13 05381 555 o 55 3590 a5
Gles,sT 3 ;5 (Platelet Gel) S, Jj
Platelets Rich )cs™t 51 & clewdly I Jool>
3 Sl @eelS 5 s 5 ol pen & (Plasma-PRP
OV 85 5 S Ous Jlb el wdy LI«
G &S gh e Ay gl sSh o ST 5 Wl S
Sl Wl Bl g Sl S5 s
T PSSl el S dadge ST sk
L db sl 5 I ol edleys (o) (5Ll m o5 5 (Jshe
Gl g S bl s S(T-9) s e il
s 8s 65l Jlb 3l g oSl iz 13 (gla 5SS
55 AL (ST Slitisn 5 bt S s
okins OLE G5 pms Koo (Slacand 3,03 355 LT o
(I Lt 3l (Sl nslS 5l Koo A badzy pl b
5 S 5 S ST I (e 55 &S5 Sl
S ol Gror 2 (10 dD) il obn33 g 5 il 55
b SN S Sl v Ay by

Sluls 5 bes gl (adse Olys @lp Glos 8

doddo

S s pigl S S
ol ) s BB aa 0T Oloys 5 Ail e Waley 5
0B e S o e Ol el 3 Sl
e e SYob bl o« Kot e sl
(S g 5 B a6 ol s 5 Oleys YU
3055 g Wl el o a3 Dliied plnil o))
L (St s Ot 53 O gl iyl A3 & Sk
SR el 5o Sloys e ol 3l (S bl s
o5 Je 53 Sisie 3l 68 e s o ) Sl
DG 5 e O SN R Ciss il
5348 sl dal sy ol sl 5B s 45 Sl 5l se
235035 mlh ol ulisass g 51 (AU Chsae 4t )l
o (Dasbe el LSS ST Bl
(55 W50 S s dony 4 (S g Olays SIS
L sl | b ¢S 50 5T Olewily 03,0 sl zals
IS il SHE el e 5 0p¥SIE
S eslamal 055 Oleys m i gl Lidar Jd lalle,s
SN I Grie Ly sl sST6 e Sl Al gl STE
(2t

05 e b 3 e S
5 ke ser 53 IS s &K Ol @ LSS L )ls
oy Aol (2) bl g (Bl T JUs 4 055 o5
@alanl 1,586 Olgie a1y 0550 OSSN g 5 )
Caol lls a9 enged fld b a4
L 58630 5 i Ok Bl & i an 5 Sy
S SN ey T 5l SB) s e S
ladld 53 3k w5 SSs E e
i o IS o 3,8 o 1 eslinul )50 >l
e 93 5l &S Sl glosysT b é‘j 2 SN e
()l o S5 SN IS 5 (b iy

Jsa=s (Fibrin Sealant) . .6 oo
Jle dlen (63 Shas 5 Conlondy I i oS35 5000
S e s a)ls 4 g Sl gen 3w 1S5 ol

14 1392515 53 o lods (L Jlo w5151 Kb pole olKL1S ngh (oole dlxo



Oled g Sbb s> dogaze

a9 ) Oloyd 58 Fglgil T s Wb

35 10 e o wids 53 5533500 5 51 T sle 4o
w1y 5 Jsbme 558 2SSl ealinal b Ldd 5k il
g Ly Sl 2l ke 10-15 5 s s Jimte g 4nS
oo 5o kil (Bl pss ST 3 5l S sy 03503
ool SWaw b gslas Cod L1y 2187 Cguy
& 405 Sk Sl 3l e 5 03505 bghin (ST (LK)
Ml 1 (69 Jshoes caids 43 5553000 b aiss 10 S
S Bl gy 05 s b e 4 atw 5 e35e I
03505 Jor g Y5 (I 6T LS)02 it S s
S eslizal O
Sleodly I e O g (s 4 S
2 N 02 SLS S8 ol 2 Jo DL oSS st
wich 3y 0 S 05 ol 8 slates A o> 5> )
4 gl Ol g 0550 bglins I ey A @l g
S5 ol glos 5 5 ol S 4 azds 20 ke
a3 Loy U 03 505 b glies 1, 0T o )lgs . Ad osls 3
Olaa 4 S5 4333 5 L 338 05155 SlS ois
3 503503 bogliee |y 0T e 5 a8 3 515 2l
o S eaids 55 5933000 L 4iss 10 St @ 550 e
dr o e 55 b o3limel e 5 Jsloe Olge & o)
Losdl Sl sl (SN e 4
S b 55 @) O3t d 5 DS S dS a5
Lglsee Jo ol gl ies 5 J5ls 0 (251513
33 PP Sy g 4 003315 Odd G4 ) ey g 0dd
b Jos opl 23S 15 eslimal syge (Kisgu fous
Sl 4 e aw ST by 5L S s 93 S)se
Wlisy Sope 4058 55 a3 Oblen el b))
5 ) e B8k s s S5 Ly
ol o3 (Sl o3y I 05,5 A 53 ok esls Oleys
U 5 sl 05,8 55 5 Olays & ey il anlllas
Ly odalie b6 0pu¥ gl 8t 1S5 s
3 ol slaosls Ll 039 O gl sl 5 pllne oS35
03T 516 45i SPSS 551 o 5 5l eslial b asllas

354 015 s 35 1y S J5 Sl ok eslinl o

5 OLT 0T 4 5 3500 4 &S Jpen 5 S J51 &g
(1) sl a3 oS

NS T 15 S | SRS NN

Oloys 53 (SN sy slaysST6 5l e o8 gl b

sl o S5 g 05

b w9y 93lee
50 Csdals odb lsTHS addles opl s
o el 033 10 51 a8 4872 a5 b i g Lo
JRS 5 dstlie 03,8 53 4 B3l ssb 4 o3 gai 415 8
Jols oS )y Oleys o JES 058 s -
s o balse il 51 esliel 5 Ol
s Oleys pegdle Al 05 8 5 b 8 5 sl
Ol s gad S35 |y S e 03551 3 ol ST
s dslte 03 8 Ol 5l uls) S Sl ey st
Ol @il SdL e gbcws O3y b bs
s Ol (Prothrombin Time- PT) es55,
Partial Thromboplastin  Time-) .z s 5
Complet Blood Count- ) o= |8 5 ks 5 (PTT
200 5 =S 51 b clewds ) e 1005505 (CBC
omip SN oy G eslimel b Ll ) e
(HaemoneticsCorporation, Trima dS 4T)

s 5 «5)5T@>.-
A ag gl S Il 55 O b 4 sk 4
4380 los 53 1) Ll anS ol ol gl S
K5l 5 ol ar53-20 sl y3 5035 5 5015 sl
08y 02 3 1) db g m aS” 5L 2550 Olej 5ol (515
arys Aoy Cele 12 Blus e w5 eyl
s 4 anS B sl 13 (gosme L 4 5 ol S Sl

4 b s anS (o O3 ) um .::Jf o5 JulS

15 1392515 53 o lods (L Jlo w5151 Kb pole olKL1S ngh (oole dlxo



Oled g Sbb s> dogaze

a9 ) Oloyd 58 Fglgil T s Wb

5E0/6 55um Oloj Soka 53 s 5 gl 5 o KislejT
100 (sl anS a5 0Some 5 ok 4z il
W6 sl 5 eSS 1x10Y iy PRP 2 L
S s 1X107 hls ad e 200 (2 L 2SS

.:ﬁ

Oloj S (lowi (miglSgen o ke 1 Jouo
)90 09,5 93y CwwMigreg i (o (3loj 9 (g

TPl
p Jis sl e
09 35310 35/1%9/7 () o
05 14552143 1BEUL s [p)cmslSsen
(2

0138 247465/6  265462/5  (jr)gSee IX10%)csM,
06 12TH0/8  12550/5  (agh)omesssn ol
07 35/9+0/7  35/8+0/8 . ol

(45) CowMygeng

iz 8 315 500 3500 5 OsndT 5 s o kb (solT

..\.zwjfjla;ﬁO/OSJ'\;‘S}_;‘_;J\;@”éa.ﬂ

B 4B

20 5 (5 20) 5,0 40380 U5 05 8 o
19) 5,0 w3 76 astloe 63,5 5 5 (L& 5) 05 oo
(o o3ba (p=0/62) 53 (L5 6) 05 o ys 24 5 (L
SPT e slaosesT 5 SN holed o S pon
Golsgme Sl dstlie 5 JaS 08 g5 45 PTT
o33 0l 1 jlsses 53 a5 b Oles (1 Jsus) il
100 5 70 A0 (35 Obo) S :Sle (ol odd
b oamlie 55 Solsian ssb 4 dstlie 058 3 Aoy
(p=0/00L) ot asly _j2alS™ J 28" 05 8

45 gdo Ly S o 51 055 b 4 g
Chb S Jlamial 0555 0SS 2l e

.]a._:u BEEE NPT u_,>- J¢l> gjﬁf.:.e ‘_;J‘)go;

. 147 189
j- (_ﬂ.“ j' (] j' C'
19 3 1 % 169
a a 3
) ) ]
? o {e
s £ B :
: I g z{ g 1 }Z
h 5 )
] H ]
4 107
T T T T T T
il Y= il ok ity o

ddlae g J5uS 0955 93 45 a3 () we 3 100 g () 70 (&) 40 g3gme loj oo (ylinobs! 390 w043 95 g) (puSilee 1 15905

odaline (ol old oslarul g;"f)k: Jj J‘ V’-J OLAJ}
@JM: el oodd Jled ‘_;Lac,.f)bw Q:ﬂj\f‘g«f:r‘z@
95 (1358 o 35257 5 omliial (55 oo
s 03 hd gl mul G Gl el cS
Q;'BL’ v.;ﬁj J:Wﬁj::;@ ol ealaial
803 Sl b (Gl aalllas 6 s (12) )0
S 05 8 b aslie 55 S J5 L eds Oloys a5 g
3 SN sy sl 556 (9) skl GBI jay e L

oy

S oslimal 38 sl sl andlas
Oloys 3 O JEl S 50 s okd 4 S J51 SO
Wl Ol 3 (Ko g slag

SLless Wsene a0l Loawlie 5
BRGNP R Cop
AR 5 Ol slaay e EalS am 5o 5 Bl S
S S Slllas s (12 T)ss 4o ‘J.:J“}f Iy 3,

16 1392515 53 o lods (L Jlo w5151 Kb pole olKL1S ngh (oole dlxo



Oled g Sbb s> dogaze

a9 ) Oloyd 58 Fglgil T s Wb

A5 6T 6L A4S s b S ez )3 i o
L eals Ol 0L, 5 e ST Sldlas o (15) 5,15
61‘)“.3 - Sl edl Jles ‘_;Lac,.f)bw NEY L8 % iy
sl ‘_;Lav;'-j Oloys o syluliad swoleys ple 4 Cod
B3 3)ls 53 SN 5 5(2) )05 b Kot g o5 4
22 (16) 250 sla 2 5o (5 e 0§ Ol e 4
‘_;La‘.:'-)' = ol gl g I b ‘_;Lav;'-j Obeys
oz 5 (1T Aol gl Ll 5 ons (s
(7)ot o oslizal (2> gLl s 5

o flST 53 Oigu b Ol 8 ol Bl w
dyame (2 3 Ol Jo et 4 Sl 0530 (SN
b Lol oS oslizul (6 5 (BB 5 3 s b o oLlo
(LS P S (SN I i slewDly 03505 b sl
Sl Ogs b Jl (o & S 0l S 5 s
S syls e SN S AT o G 4 Jguas
A3 VU Caglie 5 ails (g 2p (S dimar Cuvls
308 5 e ls (SO S i L 5 0 Slle
Jos mer g a5k o e O )3 JF (SO S
5 3L 55,85 (el Gl STl bl o 0T 5 )8
(19 18) 5 5 i s 55

3 O35 el g ol aalllas
oslazal O g sl g e g0 ) ‘Ql:m.wﬁy_\;
Ol g alig gy SEay b aS ki esls Ol LS
Iy 31,5 33 3598 050 yud daoyd 93 Ol b Ol 5
ol ) el 0550 b (63 Shas Sl L3 i Jlasetal
il Jlb Ol sie & e s 5yl 3 5035 O )
Sob S S ad b 5 ssus 0l Sde o
(6) b e 05 52 e (g0l lin b

S eS w gl sen s enle 55 s F 4 b
L men s aallle ol 55 5 ls 5l Ol 4ads 30
placrl 5 SLS S8 dS 1 eslinal Ly 2w i)
Ol ud Jlasul 51 576 055 slewdly 5 (slais
cmobie Cllad (mws 2oy L A S s 5 S ol 00l
6&4;4.35:)\:‘;,1]:53\5.\.:5_,3}@‘}:_(.‘4‘5&

B 03 et B 3,8 o ST s Jlb slaz S,
yls dol>

LS ol (SN o5l fool 5o S J5
GLosSE olS 5 e by OSSN o
Liy LsSE Jols b, gSTh cpl oal ps e ST A3,
Platelet-Derived Growth ) <s™ I Gzie
Kinysinil 5 ai, L4S6  (Factors- PDGF
,55°6 (Transforming Growth Factors-B- TGFB)
{Epithelial Growth Factor- EGF) Juw | A&,
Vascular Endothelial ) 35 s JW sl ws, 556
e 5,8 di, LS b (Growth Factor- VEGF
i, ,486 4 (FibroblastGrowth Factor- FGF)
(Insulin like Growth Factor- IGF) sl 4
doee 4 @ls pl cladshe Il Cel oS diil s
2odte (12 8 ) si o oo s 5T 5 Sl
GlesliT 3 o8 il e Sls sl LSS )
ol els B bd e ple b g Sl 55 slag 5T
oo g ASSl s al slis s s b T
GLol3T Dlgs 55 emrer LESDL s S
Calzbes gladde . Ll 55 a3by STl Jow 5 ba S sz
S a5 3 S 55 slad s o sty 0l A LT
ok Bl el (S Ll GlaysSE w5
bssis SEsS el TGB-B & o s
AS 5 Sl Zel PDGF ey
S35 S pddsi VEGF 5 o35 o & lacdly b
J-,_L‘.:,,;Q,;,V_;,' s IGF e o 2l 531 1,
Sb W ) sl 2SS 55 EGF 5 el gzl
andlan ¢S5 53 2012 Ul 3 O, 5 eiila (14) 5,0
33 SN J5 05l S L &S Wsls ol s &b jT
oS5 wids 30 Se 4 51T le ao s 37 (cles
L IGF 5 EGF , Yu cLkie L\ TGF,; PDGF .,
SN I35 (8)Lsls 3y (SN U5 s oS Sl
Fe 03 e RIPHL (BL S GinT Gk

s o Sl (BL 0N 1S 5 Sl S OIS

17 1392515 53 o lods (L Jlo w5151 Kb pole olKL1S ngh (oole dlxo



Oled g Sbb s> dogaze

a9 ) Oloyd 58 Fglgil T s Wb

égl’m

1. Church D, Elsayed S, Reid O, Winston B,
Lindsay R. Burn wound infections. Clinical
microbiology reviews. 2006;19(2):403-34.

2. Kazakos K, Lyras D, Verettas D, Tilkeridis
K, Tryfonidis M. The use of autologous PRP
gel as an aid in the management of acute trauma
wounds. Injury. 2009;40(8):801-5.

3. Hom DB, Linzie BM, Huang TC. The
healing effects of autologous platelet gel on
acute human skin wounds. Archives of Facial
Plastic Surgery. 2007;9(3):174-83.

4, Wu X, Ren J, Luan J, Yao G, Li J
Biochemical, mechanical, and morphological
properties of a completely autologous platelet-
rich wound sealant. Blood Coagulation &
Fibrinolysis. 2012;23(4):290-5.

5. Hickerson WL, Nur |, Meidler R. A
comparison of the mechanical, kinetic, and
biochemical properties of fibrin clots formed
with two different fibrin sealants. Blood
Coagulation & Fibrinolysis. 2011;22(1):19-23.

6. Hashemi-teir A, Amirizadeh N, Eshghi P,
Abolghasemi H, Amani M, Jabari A, et al.Study
of in vitro properties of fibrin sealant prepared
from single donor plasma. Blood (Khoon).
2009; 6(3): 181-9.

7. Kargar S, Javadzadeh-Shahshahani H, Tabkhi
N. The effect of platelet gel on tratment of
diabetic foot ulcer. Sci J Iran Blood Transfus
org. 2010;6(4):283-291.[Persian]

8. Hashemi-Tayer A, AlizadehSh, Heidari-
Bateni M. Efficacy of a new autologus platelet
gel; in vitro study. Iranian Journal of Pediatric
Hematology Oncology. 2012; 2(2): 54-
59.[Persian]

9. Lee SH, Choi TH, Kim SW. Effect of
Platelet-rich Plasma on Burn Wounds according
to Time of Application: An Experimental Study
on Rats. Journal of Korean Burn Society.
2011;14(1):1-5.

10. Jia W, Zhang C, Wang J, Chen J, Jiang Y.
[An experimental study on antimicrobial
efficacy of platelet-rich plasma for bone
infection prophylaxis]. Zhongguo Xiu Fu
Chong Jian Wai Ke Za Zhi. 2010 24(7):864-70.
11. Yang Y, Liu H, Liu G, Ran X. Antibacterial
effect of autologous platelet-rich gel derived

o> ok 4w 31 i g :ljfs“.;l.» a3 4 s 3 el
(B) sl o sl o T Bl 455 -20 (sles

Sl gzt OLan 5 031} (5 ml addllas s
)0 (S e ol J.:g.:..? sl u.a\i:.;_bjT
8 s 3 Odsemd 4 s Ol 5 8 IE )
ol 5 a3 S5 Ol b (ke Bload 1o
(B) 15 b o M5 gl ol Coale a3
b s 0 L L oks 4 S I s
55 oS G dsed Je ool gl nle
ool 3U350 g (ke Jolge sl gl 287 o
o glacyssione 51 (20) S o ol 3 1, &S5 T
@ SN o 1 e 03linal 01 oS 5 ol Sl
S o bosT los s Les™, vf e dsb Cle
5 Lged e odu T Sladlas 53 54 o0 slgiiny L SIL
b 258 andlas el 0L

S5 dom
Slaps ool 0l walllas 1 Sl Jols gl
e b (i S Ly i e b (S e
s Sl s e g 51 5%
ol s i Olallas (al;;.l pj'.\}a:ﬁ u.'elfl.’. awa opl s

il e sl |y e

ISR o)

Olse b oolmms 4l OLL Jool G )
SO L laySTB Sl (e e e S e
gw90—111—5d>>\>‘-\.\§l{,§/s-y¢5-5ﬁ;ﬁ
IE e oY s i 0By i
é‘:"ﬂ (a_,ls ali..’:..;‘: ‘5&.&}}1 ﬂ,‘.}u C,aj\:u ‘5‘)&«.&
‘_;J&u)'l&:;g-v.aja}jﬁalgucﬁb‘};:@dﬂ)\
S O, 5 ST o Jll oL dleaw
Slis o b ol Gl 53 pands Ol oy (S5t s
Ales Gl Sis

18 1392515 53 o lods (L Jlo w5151 Kb pole olKL1S ngh (oole dlxo



Oled g Sbb s> dogaze

a9 ) Oloyd 58 Fglgil T s Wb

diffusion method. Indian Journal of Pathology
and Microbiology. 2012;55(1):47-51.

16. Cervelli V, Gentile P, Scioli MG, Grimaldi
M, Casciani CU, Spagnoli LG, et al
Application of platelet-rich plasma in plastic
surgery: clinical and in vitro evaluation. Tissue
Engineering Part C: Methods. 2009;15(4):625-
34.

17. Intini G. The use of platelet-rich plasma in
bone reconstruction therapy. Biomaterials.
2009;30(28):4956-66.

18. Valbonesi M, Giannini G, Migliori F, Costa
R, Galli A. The role of autologous fibrin-
platelet glue in plastic surgery: a preliminary
report. International Journal of Artificial
Organs. 2002;25(4):334-8.

19. De Boer MT, Boonstra EA, Lisman T, Porte
RJ. Role of fibrin sealants in liver surgery.
Digestive Surgery. 2012;29(1):54-61.

20. Janmey PA, Winer JP, Weisel JW. Fibrin
gels and their clinical and bioengineering
applications. Journal of the Royal Society
Interface. 2009;6(30):1-10.

from health volunteers in vitro]. Zhongguo Xxiu
fu chong jian wai ke za zhi= Zhongguo xiufu
chongjian waike zazhi= Chinese journal of
reparative  and  reconstructive  surgery.
2010;24(5):571-6.

12. Pallua N, Wolter T, Markowicz M. Platelet-
rich plasma in burns. burns. 2010;36(1):4-8.

13. Kakudo N, Kushida S, Minakata T, Suzuki
K, Kusumoto K. Platelet-rich plasma promotes
epithelialization and angiogenesis in a
splitthickness skin graft donor site. Medical
molecular morphology. 2011;44(4):233-6.

14. Akingboye AA, Giddins S, Gamston P,
Tucker A, Navsaria H, Kyriakides C.
Application of autologous derived-platelet rich
plasma gel in the treatment of chronic wound
ulcer: diabetic foot ulcer. The Journal of extra-
corporeal technology. 2010;42(1):20-9.

15. Zabidi MA, Yusoff NM, Kader Z.
Preliminary ~ comparative  analysis  of
antibacterial effects of activated and non-
activated of expired platelet concentrate by disc

19 1392515 53 o lods (L Jlo w5151 Kb pole olKL1S ngh (oole dlxo



