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n1sAnu ludninaasainafdnernudasnnelun1slyd mesh hydrogel
dmsuidudagnawnuimtsdansily partial thickness wound
WSgutisunu hydrocolloid
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Fanuszasd ilefnuAuaendtlunisld mesh hydrogel duwdnlamiemaluladindues
N9N15unng (Biomedical Polymer Technology unit) nMA3w LAl AMEINEFNENS U Ingae
Bodlnd angldanusiusieduaudmaluladuagianuand (National Metal and Materials
Technology Center) e?mi”fuLf]ui’a@mLmuﬁmﬁfa%mnM partial thickness wound 1U3gu
Wieufiu hydrocolloid Inanisnaaedlumy

s vy (at) 12 f wseenidu desngu nguag 6 @ nguit 118U control group viliAn
WNA abrasion USHaUdIRIUYIN Uaukanle hydrocolloid d@uvdsmudieidy intact skin Un
¢e hydrocolloid ﬂa;ll‘ﬁl 2 : 18y study group ¥lsAlAnuug abrasion USRIV VALK
728 mesh hydrogel @undsmudnedu intact skin Uase mesh hydrogel 9Nt 1) Uszidiy
dermal irritancy MuLUUABVe adopted Draize scoring system dlonsu 24 way 72 Falus way
2) Usgwlu liver function, kidney function ag histologic change mawgﬁgﬁ%m

NANISAN®I 91NN15ANW dermal irritancy wuanlulll erythema 138 edema 1aensid hydro-
colloid (control group) kag mesh hydrogel (study group) # 24 wag 72 Falus Lifianuuen

| Y | o o ~ . . . . . . M o
AINAUDYNVALIU FIUNINTAN®N liver function, kidney function wag histologic change Alaidl
AMLANANAUD B dATY

a3u N5l mesh hydrogel dmsuiluiagnaunuiomistans1ily partial thickness wound
Wisuileuiu hydrocolloid lifiaauuansnsiuegeiidedAgluny Jelianudasndesienis
neaesdne clinical trials Tuausely Weslwinwans 2560;56(3):155-64.
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UNUI

Tutagtuiinisfine  waviaunianUauna
ieldmaunuiomilsdingn (wound dressing)
1n%u Tne ideal wound dressing AI59%d]
ﬁﬂwmzﬁﬁﬂﬁiyﬁa [1] create and maintain a
moist environment [2] protect wound from
secondary infection [3] absorb wound fluids
and exudates [4] reduce wound surface
necrosis [5)] prevent wound desiccation [6]
stimulate growth factors [7] elastic [8] non
— antigen and [9] biocompatible (1)

Tugwiu wounddressing wanaaila, hydro-
oel Wuasmideiilesunuaulalunsine
798 1ag hydrogel UanaNTaNwMz8Y ideal-
wound dressing a1 §35dnwauzLaAl AD imme-
diate pain control, easy replacement, oxygen
permeability wazfid1day fia transparency 7
GzhsﬂﬁmauﬁuLLmaﬁa&ﬁﬂﬂﬁlﬁ wi hydrogel
Torosfie AAYU exudates laliiunntdn Jasios
FonliUauiaunadill exudates Woedsuunans

wuIINSAnYIenieatiu hydrogel Ty
gty Fudumsfnuid Weusuuznmuamn
TiianuautRiAtu wu nafumsuauadiiile
Lﬁm’muLL%ﬂLmLLaz elasticity ¥a4 hydrogel (2),
ieiunaanRluNsaaduTaman (2, 3) Lie
1% hydrogel illusth (carrier) Tunsdsansiu
A9gUIALKA 1Y 1F iodine LiteAIUANEINTS
finte (4) videwiu fibroblast growth factor il
nszAUliin angiogenesis USIMUIAWNE (5)

Tudszwmalneiinsfnelaensi@uans chi-
tosan adly iiletaeifisdsyavsnmlunisgadu
vounas (6) wadslifinis@nwiidnasiuluse
aviBunvesnaliamsnaniiugu e photo-
polymerization lagly UV-radiation ot

whomaluladIwamesnenIsunig  A1AY
Wil AEUEIVANERS IuTienaedesind Al
n1satuayuvesgudmaluladlansuazian
W9Y1A (National Metal and Materials Tech-
nology Center: MTEC) 33An®1398n15HE
hydrogel Tugunuuraausiu (sheet) Titinnsgn
Fuvaavalan (7) waziinsiauniuie (mesh)
ield hydrogel asgusalilivdsanngaduves
wian annusvauaudsanansaldlanu
AUguaziin1sAoganlu@andlvgayinliles
weunasa o ludsewdlne aansodmdn hy-
drogel sheet luvuafiinzaudmsuuinuna
wiazyin Wy gdaelilngd th¥ouan 019
fean1sudy hydrogel Aifvwialvajninund
Lifldmhelag it fagUaunatiasa
NHNUTLNA

Tunisu@n hydrogel lagleas simultane-
ous radiation-induced crosslinking L& steri-
lization of hydrophilic polymers 1ﬁgﬂﬁu
wulpe Rosiak et al, (8) FawalulaBnisnan
wuutl UszauamudiSeegnaniisenduglsy
213N UazdnnaneUsziva  laeilUanninio
NSNARAIY thermal %38 redox initiation Ag
easier to control, mire easily convertible into
acontinuous process, offering the possibility
of combining both polymerization Wag steri-
lization into on technological step

dwsululszalng  ladinsideuazWaun
wialulagnsndadenan  lasnuiswalulad
Indwesnianisinng (Biomedical Polymer
Technology unit) MAIB AT AUEINGIAERS
wInedededval nelaniusiuileiuaud
waluladuazdanuid  landadanUnuua
dioldnaunuinnaaasalaednsiiavena
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NuIeRenanbiuas (7)

Hydrogel T@nlsenanléfinishd thin mesh
a5 luuniy hydrogel (mesh hydrogel) Liian
hydrogel Timsgusabilalidslundeann hy-
drogel Idgaduraamnaliuds uenani mesh
hydrogel fanany Selannunisnaaeunanudy
Nurowaa L929 aieds direct contact test
lgN13ATIERUAN YL U LagnISAnGYes
Wad naNFuNaTUTanfmag (mesh hydro-
gel) 1unan 48 lus WEsuidieuiuTaneuau
ﬁﬁﬁ%}(poﬂﬁve control) uasiﬁaﬂaU@mﬁiﬁﬁ
N (negative control)

Wodunisreseananisise  wazdeules
Imamﬁi’fﬂlﬂfgjL%awwzﬁﬂjeiﬁlﬂmmuéfam’li
YosUszwa  wazannsisninaluladainea
Useind wiedasmansnnilas A1RIvIAae-
AENS ABSLNNEANERNS UMINYIRDeIINY
Jesrufleduniigmalulagindiuesnienis
wwng iednwinudululslunisth mesh
hydrogel anld TnefithmnaiioldUnuinuaa
Tugftheidl exudates wnamdnifosfialunans
Fadunsfnuiludninaasaunaidn (my) Lile

[

Wsuisuauvasadslunisliduianie

q

"Mesh hydrogel on abrasion

gﬂﬁ 1. ‘1/1‘151144 study group
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uia lne@nwilTeuiiouiuiagUaunandld
agiuﬂﬂqfhﬂuﬂizLﬁu[1]denﬂalinﬁancy[2]
histologic change [3] liver function [4] kid-
ney function ¥asdninaasmaINlTTanln
uradansmianslo

VEAUAZIINTT

NIANYINITIZANYLABIVDININUA

Wy (rat) 12 67 uuseendugenay ngu
Az 6 9N ﬁwmiﬂ%’aﬁmﬂﬂ ﬁ]'mﬁ?umgl,wiazﬁa
Azlpsuns@nedausie Ketamine (50 un./
1a.) 97U 0.03 1a./100 ﬂ%’mam}mﬁﬂm
WU intraperitoneum  TagUsIv

ﬂa:mﬁ 1 control group

- ylAAALKNG abrasion USANEIRNIULTIN
VDIMYUFALH YUIA 0.5x0.5 B3, WarUnunane
hydrocolloid 911a 1x1 @3, tawusae k-band

- UShadurds eudiedy intact skin
Uneae hydrocolloid Vm 1x1 @, LaIRueIg
k—band

ﬂfjmﬁ 2 study group (gﬂﬁ 1)

- yliAnLNE abrasion USNAMAINILUIN
VDINYUFALH VWA 0.5%0.5 B3, WarUnunane
mesh hydrogel U0 1x1 93, LaINUAE k-
band

- Uinamasnutnedu intact skin Unae
mesh hydrogel 9u1a 1x1 @3, WAIWUAIE k-
band

dmSuduneunsildian abrasion T
Tngnisliludiaues 10 yaRmdamundsves
wyauhlidedesdueenulugaidn q Jamgn
Famsidonduesnidugadnuansinarudn
984 abrasion agﬂuﬁmﬁaizé’u??u (papillary
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dermis) 5f1mﬂymﬂfmﬁa@iaiﬂwLﬁamﬁ%maaﬂ
wndugalvg) uanainrudnves abrasion o
Tuinisseauan (reticular dermis)
n¥rntudomyia 12 # Tiegluanin-
wndeuiieaty Tems wavla3osduwuy
Fentu Weasu 24 $alu Ihdeunausydiuay
Vouwanuuiiy dleasu 72 Fluddndouna
Uszdiudnads Taefinnsussdiunisssaeties
VOIS AULUUTEVE adopted Draize
scoring system (15197 1) dleAsu 24 uay 72
T
ANSANWINITYNIUYBIAY bR WAZAIS
uJE'aw,l,ﬂawmfgamEJ’imﬂmam%?Jaetﬁm?ia
wdndaunaszdudionsu 72 4alug
vﬁéﬁgq 12 ¢ azlasunisanenaaunie Keta-
mine (50 un./1a.) 911U 0.03 1a./100 N5U

miwﬁ 1. Adopted Draize scoring system

maaﬁmﬁﬂmlﬁw%m intraperitoneum a4
ntudn ketamine YuA 3-5 e intra-
peritonial dose 11Ut dorsal vein of penis

Wiolil cardiac arrest aantu [1] liidindy
ievesiovliuwnn 0.5%0.5 @a. 8nde subcu-
taneous tissue USHIUVAINIUEIY YINVDINY
Az saume normal skin U3launtiies
sy 36 specimens \iedems29m19 histo-
logic change [2] HAANYBITIBIVDIVYLARE
Fufiethdregnadonann hepatic vein lUns39
liver function (ALT) kag® 599 kidney function
(creatinine) w&snialls isolate organ Va4
wusiazsn Ao Tl du 1o dudheuazun
iludaimiinuitensianuuansewed organ
W 2 & Lageaans3a histologic study 534 48

specimens

Description of erythema or edema

Score assigned

Erythema and eschar formation

No erythema

Very slight erythema

Well-defined erythema

Moderate to severe erythema

Severe erythema with slight eschar formation
Edema

No edema

Very slight edema

Slight edema with raised margin

Moderate edema with raised margin Imm

Severe edema with raised margin > 1 mm and

Extending beyond the area of exposure

A W N — O

A W N — O

1J7311310: Draize JH, Woodard G, Calvery HO. Methods for the study of irritation and toxicity of sub-

stances applied topically to the skin and mucous membrane (9)
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NANISANEI

TunsvihnsmeassBudusnonisdaimgn
YosyneRDIAaLi  nuSunyvAsemny
NouaIRne@au (ketamine) B89 WU
mynaaosdnTuLasAuilidivhnmmaans
FJUNYNARDIRYIUUY  IUNUTLADABDNIIN
ﬁ];ﬂﬂsuawwmaawuv‘fﬂﬁﬁa%‘im%qmmﬂLﬁm
971 lung injury Immﬁwwmamﬁ’aﬁ 1uay 3
w89 control group %ﬂﬁmmmamﬁu’qaaaﬁaaaﬂ
PMNNTANYY NS IEeTFIRlUNTEUINAITAL
gnaau TlAetestundisy wazldideTdn
FausBudundelussovusn Sslslgtinnsvils
Aaviawng wazliiinislddanla 9 Uauwna
yenaninslddn Innansdeefiunisuss
Funuamihnisd Jdliansnsommgnsinig
neaoadinldviulunisfnud  dlssiuauny
naaadlu control group & 4 ¢ wag study group
7 6 s Tneiideyatmiinduandy asadl 2

NANITAN®INITIZANLABIVDININUY
nMsanwInUN i erythema 138 edema
na9n151% hydrocolloid (control group) Way
mesh hydrogel (study group) §i 24 way 72
s oniumyneaessadl 5 voensld hydro-
gel (study group) s abraded wound
wdsanld hydrogel 24 Fsluawuind very
slight edema (score 1) waznasanly hydrogel
soldauasu 72 FalusAlinu edema (score

A1919% 2. Ywilnvesynaaes (nu)

Auvaonfslunisly mesh hydrogel 159
0) awdiuandlilupnssit 2 Tnefinymaaes
Fanunanusafuenswazildauund 9
foyalunsed 3 ethludnulaenisléng
Wisuisual mean waald student t-test wu
Mldfanuusnanseesiltodfey

nan1sAnEIuAtifinsiuvesiuwazle

PNNTUNGAINUIIM portal vein Uds
a5193nsERU ALT wae creatinine WioUssiiiu
AMULANANNUDY liver function way kidney
function wuanlifinuuana1seg1siited Ay
dlawSeufiouan mean agld student t-test
AR 4

wamiﬁnmmiwﬁ'auuﬂaamaqamﬂ%mﬂ-
manivaniaide
nnsAneladinisueneieiznieluves
MgwmamwiazﬁﬁﬂﬁmﬁﬂLLaz'ﬁ'ﬂmnmq
histology Tnethuthwesiale #u Tadhsdnouas
Tpdern Wwandlilunsedt 5 Tnenansianis
histology veseforzmadlinuanuinuniile o
AMTURIMTIUS AR IAIUYI (wounded
skin) #ugne (intact skin) LazUSLIMAUY
geuly (normal skin) fidens29m19 histol-
0gy NUNMRIMLIUSUNSIAIUYI (wounded
skin) U19as (gﬂﬁ 2) 4 inflammatory cell
Uinalddadu normal healing process way

lawu  abnormal material invasion Iuwﬁé

Rat No. /Group 1 2 3 4 5 6 Mean+SD P-value
Control group - 494 - 470 510 460  483.50+22.71 0.730
Study group 478 490 500 495 475 485 487.17+9.70
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A15719% 3. NAAZUUUIIN adopted Draize scoring system 21nn15@N®1 dermal irritancy; Erythema (Er),

Edema (Ed)
Hrs. Rat no. Control group Study group
Intact Abraded Intact Abraded
Er Ed Er Ed Er Ed Er Ed
1 - - - - 0 0 0 0
o 2 0 0 0 0 0 0 0 0
3 - - - - 0 0 0 0
4 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 1
6 0 0 0 0 0 0 0 0
Mean 0 0 0 0 0 0 0 0.17
1 - - - - 0 0 0 0
2 0 0 0 0 0 0 0 0
3 - - - - 0 0 0 0
72 4 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0 0
Mean 0 0 0 0 0 0 0 0

A1519% 4. Han1sANYY liver function ua kidney function Yesnynaaes

Rat no. ALT (U/1) Creatinine (mg/dL)
Control group Study group Control group Study group
1 - 112 - 0.70
2 55 58 0.86 0.68
3 - 113 - 0.61
4 113 80 0.74 0.94
5 151 88 0.76 0.76
6 66 99 0.65 0.87
Mean+SD 96.25+44.33 91.67+21.00 0.75+0.09 0.76+0.12
P-value 0.829 0.919
naaeItARIngy  fanwavideaiuandlily  dnEuannsAnen cell toxicity test fiau
5197 6 dusunsalues mesh hydrogel laun15AS
Anwidanananaudinaluladuay ianuvisyd
agUnanIsAne Fadunrsdnwinageuanulduivrewad

n1sAnyienuUasnievesgusiaaly
nsld dressing material usd 9 15w nevaly

1929 ¢e7T direct contact test lngn1395I3
doUdnYMEIUIN LAENSANEYDNYAT via
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A19199 5. in (n$a) 204 heart, liver, left kidney, right kidney vasnynaass

Heart Liver Left kidney Right kidney

No Control Study Control Study Control Study Control Study
group group group group group group group group

1 - 15 - 12.69 - 1.14 - 1.12
2 1.05 1.27 11.54 10.69 1.05 1.03 1.12 1.12
3 - 1.31 - 12.92 - 1.10 - 1.24
4 1.60 1.37 12.63 13.55 1.04 1.05 1.10 1.01
5 1.70 1.30 12.94 13.91 1.18 1.10 1.26 1.15
6 1.35 1.17 10.83 11.43 1.16 1.02 1.16 0.97

Mean+SD 1434029  132+0.11 11.99+0.98 12.53+1.24 1.11x007 1074005 1.16+0.07  1.10+0.10

P-value 0.435 0.483 0.389 0.339

M13197 6. NaN15ANE histology HIMTIUTNINUNEIAUYIN (abrasion) VoIVUNAGDN

Rat No. Control group Study group
Epidermis Dermis Epidermis Dermis
1 - - Normal Normal
2 Thin Normal Thin Normal
3 - - Thin Normal
4 Normal Normal Thin Increasing of capillary and
small blood vessels
5 Normal Increasing of capillary and Thin Normal

small blood vessels
6 Normal Normal Thin Normal

ndudaiuianiiedna (mesh hydrogel) 1u
na 48l Wisuifeudutanaauauiil
fitg (positive control) uazTaneruauilifiiv
(negative control) Wui1 mesh hydrogel 13d
Nurolwad L929 p1e75 direct contact test
nsAnvtuseluIwdumsineludnineaes
nsfnwluUseii skin toxicities (irritation
and allergy) WioRwilsiinsdudiaiu dressing
material uazauUsznouldtu FAnwmane

| Aa ¥ . v 6 =
nauitiedld Draize test ludninnasy @931n
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miﬁﬂmﬁwudmymaaﬁﬂaaﬂﬂfjmﬁ';uimyj
1aidl erythema (score 0) Wag edema (score
0) KAIINEUNA dressing material Lagau
Usznauil 24 wag 72 $als sndiunymeaosin
7i 5 999 study group 7if very slight edema
(score 1) 84 abraded skin #asANFUNANU
dressing material 7 24 Fluausngaantuf
T3y edema (score 0) 7 72 Falususiagisla
nNsUIsuisunsananuIliianuien
Aveg1elitadAsEnIne control group ay
study group

lefmidats intact skin way abraded skin
Hn15dura dressing material Wazaiuusznau
9193115 absorb dressing material Wagau
Usznauldndsnine  Fuinnsnwiuseiliunan
sENURENSINUTRULazln TngUseiliuain
A1 SGPT way creatinine luidendl 72 Halua
NAINEUNATU mesh hydrogel 21nN15AN®A
Wlsuieusn ALT wagen creatinine Tusnsnadl
4 msadanunlddanuuananseselidudAny
J¥NIN study group WAz control group
yanandannisnnsAneUTeuLTisuAt
NNV heart, liver, left uag right kidney Tu
aged 5 nsadRnuitldfinnuueneses
HlpdAyszning study group wag control
group Y Andeyadananvilianunse
Useiliulainnisld mesh hydrogel laivihlsin
AMULANANVDY Lliver function wagz kidney
function 514219 study group Lag control sroup

nmsAnwluUseiiy histologic change
g1afidrugreliifiunnuesnisuasuulas
w&a91n7iins1d dressing material 19 Tunsel
ﬁwudma‘”ﬂmﬂﬁ dressing material ‘f?aam
wila 71 72 Feluanudndl inflammatory cell 11

infiltrate 7iUSvaad dermis suaammmm;l'jaaaq
ﬂ&jﬁ,ﬂ;@mﬁu healing process UnAUaIUIALKA
laiwuil abnormal material gngaduRnAUGA
vinunauiogslalunisdnuiiaaasngs
uaﬂmﬂﬁmﬂmsﬁﬂm histology U84 heart,
liver, left kidney Wa right kidney lununaass
Teaosngumuindanunzdnd lifanuusnsis
Aunsaeela

ayunansAnen

PMNNSANBINUTT mesh hydrogel unu
Tl irritation  steRavitfsiewdn intact skin
way abraded skin wazlufinuuanmngegial
Hod1Aannsly Draize test WIsuiguiv
hydrocolloid waglinuauuanasaes liver
function, kidney function &g histology e
WiguLigunu hydrocolloid Fatfunsld mesh
hydrogel siinuUannsisfan1snaaesfine
clinical trials Tuausaly
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Animal study: A comparative evaluation in the safety of mesh
hydrogel and hydrocolloid for partial thickness wound of skin

Opart Pinchai,' Wimon Sirimaharaj,' Kanarat Nalumpang,” Robert Molloid,”

Kanit Sananpanich® and Amnat Yusuk’

'Department of Surgery, Faculty of Medicine, “Department of Chemistry, Faculty of
Science, 3Department of Orthopeadics, “Department of Pathology, Faculty of Medicine,
Chiang Mai University

Objective To compare the safety of mesh hydrogel and hydrocolloid for partial thickness
wound of skin in rats.

Methods Twelve rats were used in this study, 6 rats for control group and 6 rats for study
group. In the control group, 0.5 cm diameter skin abrasion was created on the right side
of back. The hydrocolloid were applied on the abrasion of right side and applied on the
intact skin of left side of back of rats. In the study group, 0.5 cm diameter skin abrasion
was created on the right side of back. The mesh hydrogel were applied on the abrasion
of right side and applied on intact skin of left side of back of rats. The evaluations are [1]
Dermal irritancy [2] Histologic change [3] Liver function [4] Kidney function.

Results There is no significant difference of erythema and edema on the abrasion or
intact skin of rats between two groups at 24 and 72 hours after applying the dressing ma-
terials. There are no significant differences of histologic change, liver function and kidney
function between two groups.

Conclusion There is no significant difference in safety of mesh hydrogel and hydrocolloid
for partial thickness wound of skin in rats. Chiang Mai Medical Journal 2017;56(3):155-
64.

Keywords: hydrogel wound dressing




