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Cordyceps is a well-known traditional Chinese medicine which is a popular biomaterial for
health. It has been used for treatment of some disorders such as respiratory diseases, cardiovascular
diseases, kidney or liver diseases. Moreover, it has a variety of pharmacological effect such as anti-
oxidation, anti-tumor, immunomodulatory activity and anti-inflammation. Cordyceps is a parasitic
complex consisting of a fungus growing on a caterpillar. Since it grows in very restricted habitats, the
natural product is rare and very expensive. Because cordyceps can grow on insect in nature, it also
may be able to grow on silkworm which has physiology similar to insects. We found that different stage
of silkworm including larvae exhibited various nutritional compositions which may affect the cordyceps
biological properties. In order to detect the concentration and confirm the existing of cordycepin, HPLC-
UV method has been developed. The HPLC analysis showed that the concentration of cordycepin from
silkworm-generated cordyceps is much higher than those grew in nature. It can be concluded that
silkworm can be used as artificial diet for producing cordyceps which also exhibited strong biological

activities.
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HPLC Conditions

- HPLC system
Pump: P680 HPLC Pump (Dionex)

Injector: ASI-100 Automated Sample Injector (Dionex)

Detector: UVD170U (Dionex)

- Column: VertisepTM AQS C18 HPLC column (250 x 4.6 mm i.d., 5 um particle size)

- Mobile phase : Mixture of acetonitrile and water (5:95, V/V)

- Flow rate: 1.0 Jaddav/u1

- Injection volume : 20 lulasias

- UV detection : 260 nm
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1397 2 WIOLaTNRINYaITI LA R R W

[

)i
e ¢ , wwiniads ANaNIRiY AN RAY
S1EN®Y NG 5
(n3w) (T4.) (T.)

98 11 1 0.436 X 0.054 1.830 = 0.106 3.380 = 0.103

2 0.462 X 0.055 1.730 £ 0.082 3.110 £ 0.160

3 0.421 £ 0.049 1.790 T 0.095 3.410 £ 0.153

Anladi 3 % 0.440 1 0.052 2.67510.106 3.300 £0.180

98 3/2 1 0.244 £ 0.045 1,740 + 0.126 3.160 X 0.201

2 0.255 £ 0.038 1.720 1 0.148 3.260 * 0.196

3 0.248 1 0.040 1.720 = 0.135 3.210 £ 0.206

Anadnno 3 0.249 £ 0.041 1.727 £ 0.134 3.210 +0.200

I8 4/2 1 0.307 & 0.023 1.830 & 0.095 2.880 1 0.140

2 0.303 £ 0.030 1.850 1 0.071 2.860 £ 0.117

3 0.310 % 0.027 1.780 £ 0.080 2.820 1 0.124

AT 3 0.307 £ 0.026 1.820 £ 0.082 2.853 +0.126

wuRagAIAzINY 1 0.210 £ 0.013 1.610 & 0.058 3.160 X 0.171
1

2 0.225 £ 0.017 1.580 = 0.064 3.080 £ 0.048

3 0.219 % 0.008 1.520 % 0.061 3.220 + 0.210

Aade 3 B 0.218 £0.014 1.570 % 0.062 3.153 2 0.181

2117la351% 1 0.265 1 0.025 1,733 £ 0.153 3.200 = 0.200

2 0.277 £ 0.018 1.800 % 0.100 3.200 £ 0.100

3 0.324 & 0.031 1.950 £ 0.058 3.225 1 0.222

ANRAEN 3 0.292 +0.036 1.840 £0.135 3.210 +0.166

nnmsfnsnuh  Sefinanyisnasaging $ie Gelnumewus 98 171, 32 uaz

412) FanwueSifiudous sona Senusdnausluudaziuvesmndaganiiuiwinioseiasne 1

a < Y \ - a o o o v i TV
wazpnalent Bnnanevindimanogmuen inuialilumidvldetminane domaiddn

o -1 od A U
%aﬂmaanmuwuﬁ:ﬁga 1/1, 98 3/2 URLIN 4/2 waltlunsdnsaa il

16




Anmamavy@vasnuaulnumewugany 9 ndivew 9 nuuaznaseuysuimlysduuszarserns
A Aa o s Aeo o
du 9 AdaglunuaulnuaewusInoere 9 Adive 9 ik
, a a . o  a o 4 A o a
TRUUAR U TN B EUANANAUGILFAIIWANN 2 SensunazhundenziniySuimans
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A { [} Qs Qr N s
a79f 3 asemshiwulunuenlnuudezis maduies 9 du

Han1snadau (Wet basis)
: Crude Fiber
Zo (a100g) Moisture (g/100g) Total Fat (g/100g) Protein (g/100g) Ash (g/100g) Energy Carbohydrate
o 9 g
G]’Jaﬂ’]\j 3/ v [ [ 7 3 [ 2] [ 2/ 3/ (73
A9 | AFY 4 | @9 | e 4 A9 | A9 4 A%d | AT 4 | @39 | a9 4 | (kcal/100g) (g/100g)
4 4 | was | 4 aay | 4 way | 4 ey | 4 | t»asw
nit | n2 n1 n2 n1 n2 ni1 na2 n1 | n2
anwe 1/1 | 329 333 | 331 | 7290 | 7.19 | 7.24 | 29.569 | 29.32 | 29.46 | 54.38 | 54.47 | 54.42 | 549 | 558 | 553 496.22 3.35
anuel 3/2 | 397 | 416 | 406 | 7.48 | 7.49 | 7.48 | 26.82 | 26.05 | 26.43 | 54.64 | 55.30 | 54.97 | 5.66 | 5.56 | 5.61 480.19 5.51
anue 4/2 | 456 | 461 | 458 | 784 | 7.890 | 7.86 | 26.82 | 27.92 | 27.37 | 55.06 | 55.32 | 55.19 | 5.55 | 6.51 | 5.53 489.21 4.05
Wiauipy 3 | 5.59 | 5.51 | 555 | 12.54 | 12.47 | 12.5 | 853 | 850 | 8.51 | 55.86 | 55.96 | 55.91 | 9.33 | 9.53 | 9.43 337.95 13.65
312
W1auIs 5 | 5.05 | 4.65 | 4.85 | 12.79 | 12.73 | 12.76 | 12.53 | 13.05 | 12.79 | 54.49 | 53.34 | 53.92 | 6.99 | 6.89 | 6.94 358.55 13.59
312

nnfaysaziuldh yuanLazenuaT s msinanaaiuatainlata Taowuanluy (5o%s 3 uar 5) s:U5unaladu (otal fat) Adh
nhenud Bnradilindinuiichnt widSanaansilulaiesagenianudunn TﬂzJ@TnLLGTLLa:ﬁuau'lmﬁmmnamwvmftmn@mﬁu IS0
f130717 WLANeINwuININ éﬁUmqf:;ﬁﬁuﬁoa;ﬂ'lﬁd"mﬂﬁuﬁmavlajﬁmméﬂﬁ'cy@iamiﬁmﬁanLﬁ;aﬁmﬂ"ﬁtﬁ'{mv’faﬁﬂai"l,ﬂl,mﬂ'lmjxu@au@iavlﬂ
wimsAaRanisrasnuanlnuviadnudanafinnudauinni GTwmqﬁ;ﬁiﬁmwLtwuﬁaﬂ"ﬁﬂuau'lﬂu Winuifsuiuanudunduamisiaes

Vihapely E]ﬂ(ﬂ iU lutuaane E]vl.ﬂ
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mmé‘@ﬂasﬁlmwﬂmn%uau'lm‘zf'wmq@m 9 N

geniltlumawsdsnelaasnwuenlnuilss 3 sieldun
Cordyceps militaris (ATCC 100741)

Isaria tenuipes (ATCC 100738)

Isaria farinose (ATCC 100648)

¢ & Ao &
Tuaawniaesaas ol dasi

Subculture medium lagld Potato Dextrose Agar (PDA, Criterion (Hardy Diagnostics) Lot
No. 09240) iRalsidaiasaudulawduly
lagdsznaudle  Agar 15.0 n3u, dextrose 20.0 N5
Potato infusion 4.0 N34 (6 1 8a9)
AeTou 1. Faprwsun 39 n3u Wuihasly 1 8as wanlwidniu
2. gulasazapaunua
3. Autoclave ﬁqmmﬂﬁ 121 2IAUTALTOEUIU 15 Wil Llagnadann

Yq e | a v & '
m'lmﬁuﬂammuu & aInsaedarian pH 5.6 0.2

q va
& & [ (-4 ° &
Tagazl889Tolua1115 PDA auasU 2 fUaWA98YINNNT subculture 1 B0ad WA
) oA A e & v,
PDA atinsdariipaiivaliuise 13l See
. L X dX .
Slant medium lagisaziraiausls PDA AU 2 §e1% 11 subculture 8914 slant
medium iWafiezliBeintyuaraesdaslanifosliUszanm 2-3 dland
ad =4 .
I T84 Slant medium
< o e [ s a :’ a aa o
1. FIGAANUINT 50 N5 LaNUa9lY 150 TaRRAT WAz autoclave N1 121 DIALTALT AU
15 W
2. NTDIRITRZANYAILENIVIILNY
° - % a aa )
3. WR1Tazanunnsasldun 100 Ja8faT L8 lu duran
4. \@u soy sauce 10 URAANT
5. LA 0.5% trehalose 200 URARNT
6. LGN 0.5% MgSO, 200 NaRAAT

7. \8u agar 10 nSNUAZMIUENTREME LT N

o - a
8. i1l autoclave 11 121 BIFTATUFUIU 15 WA
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3. WTafianslu slant medium a5 2-3 e wnazawalagdne 1% tween 80 Tapazidu
m1sranoadly 3 T053A5da 1 HREANAREI RAINNEWININ AL IUAREAANINTINIUIE
I¢msaraosdailszanm 30 fadansvasudazide laseiifatszsnmio® adadiiasaas
winiwnasluiinineformamuauue
eSunasnuauue (1Tnuauie 3 uaz 3 5 INNY)

1. TINWOWUANT 50 N5Y L@Naall 100 Vaddas
2. 6N soy sauce 3MWIW 5 UAAANT
3. @y trehalose 2.5 N5Y

[ L ar o A
4. wihlwannuuastin'ly autoclave 71 121 adeimaidoauIn 15 ui

2
stugasmsiudvlazendalwamisens 9

P 5 Cordyceps militaris U%a %13 PDA 20 4 nW7 6 Isaria tenuipes Uka1113 PDA 20 T4

& . . v
DWN 7 Isaria  farinose U911 PDA 20 2%
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NWA 8 1Ta TN slant medium f15U 14 14 (A) Cordyceps militaris (B) /saria tenuipes

(C) Isaria  farinose

R cl

MW 9 e lua I mITRUaULA ATU 14 T4 (A) Cordyceps militaris (B) Isaria tenuipes

(C) Isaria farinose (lilasqiavla)
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o & o
MWA 10 1 Tas e mIInueuLa ATy 30 YU (A) Cordyceps militaris (B) Isaria tenuipes

= i -

A J Q-
WA 11 BT Mo ITRUEULA ATY 45 U (A) Cordyceps militaris (B) Isaria tenuipes
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< P [y P
arlauneumndanasiamdannuuenlnalddomng 12

Cultured cordyceps

J

Cordyceps militaris (Teleomorph)
Isaria tenuipes (Anamorph)
Isaria farinosa (Anamorph)

J

Natural cordyceps

J

Fruiting body
Caterpillar
Whole body

Subculture in PDA medium | |

J

Cultivation in slant medium

containing silkworm larvae (

or silkworm pupae

J

Cultivation in cultured medium
containing silkworm larvae

A “; )
MWA 12 Tusawnisnaanas lamdaninan ny

Cordycepin detection
(HPLC-UV method)

Antioxidant activity
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A5N5aie IS a1 58198y cordycepin (3-deoxyadenosine) #1855 High Performance Liquid
Chromatography (HPLC)

Standard curve 2BIRIIRZAIBANAITINADT LTI

< y . . v v A/ a9 o
f17NN 4 URGIAT Retention time (Rt) gy Uk LLﬂZW%Y}l@ﬂT’]W VOIRIRCRIBUNINIFIN

aaslawnu
Standard cordycepin Rt (min) Conc.(mg/ml) Area (mAU*min)
SCD1 22.606 0.01875 18.9812
SCD2 22.742 0.03750 37.6313
SCD3 22.651 0.07500 74.9527
SCD4 22541 0.15000 150.4736
SCD5 22.521 0.30000 299.3651
Externd UV MS 1
wscolnhu'm'n]
300~
200 y = 997.5447x+0.3097
Ri=1
100
o+ . — - L
0000 DO50 0.100 0.150 0.200 0.250 0300 D350

A ~
NN 13 Standard curve ’11aomsazmﬂmmgmﬂaﬂmmﬂu




SCD4

UV VS 1

TRAINING #5
400 AU

350+

250+
200
150
100—:

50+

VYWWL260 nml

1-SCD-22.541
I

min

-50
0.0

T T T
200 250 300

A ~)
nWA 14 Chromatogram Ua98NIREABNNATZIUADS lalTTn

P ) . v v X Af o o |
a5 5 UFAIAN Retention time (Rt) anaidudu uasiniilanwaasaradinaslaigiann plate

Sample Aa3latrann plate Rt (min) Area (mAU*min) Conc.(mg/ml)
yhdna$af 1 22.720 2.0576 0.001752
yhdasaf 2 22,819 2.0790 0.001774
Yndasef 3 23.085 2.0740 0.001769
fiady 22875 2.0702 0.001765

26




TRAINING #7 CDP1 Uv_ Vs 1

6.00

mAU VWVL:260 nm
5.00— 5-SCD -22.720
4.00—
3.004

E 1-5.223
2.00

| 4-16.659
1.00

N 3-11.729
0.00-

] min
—1 .00 T T T T | T T T T l T T T T i T T T T l T T T T | T T T

0.0 5.0 10.0 15.0 20.0 25.0 30.0

A - .
NN 15 Chromatogram vpasrathenasiairlain plate

3 v o v v A &) b’d v [ a . A
anldimnenlnuuazanuddsenausisasarmsnidudseloridigoansasnuawison

1 1 A 1 v Ad ) ’
wauwsnnaulas lto, T (1960) Nnuin wuewlnudszneudiseanslulaasanfsloml uadals

a oo A =l a 1 Ad o Vv ) o a n‘; o
wpdomitslanfneil3oufisuseninemsanisnd lwnnenlnuuazanuaioene § nw  annas
P
FTIVINWNANNT

) a = < v eda da % v v
vlulﬂilllﬂ’ﬁﬂﬂﬁ']ﬂﬁ“ﬂ'ﬂa\‘]a']Uwuﬁqﬂuﬂaa’]sa']'ﬁ']sﬂNlu“%auvlﬁuuﬂzﬂﬂuﬂE]ﬂ@nﬂ

= A v:Y v & 1
Anwn lanuwaaaliiinni

dgmueuazunm §350IMNIF

A ] . . v v & dq v @ )
@199N 6 LRAIAT Retention time (Rt) aNULUNUH Ltazwuﬂlmnﬁw'uaamamoﬂaﬂm‘nﬂmn

o v & . v A
ﬁuauvlmmmmmmﬂs:qnﬂmﬂu culture medium let#oIain

beaker

Sample aaslatrain beaker Rt (min) Area (mAU*min) Conc.(mg/ml)
yhdrasafi 1 23.164 85.6879 0.085588
Yndnasif 2 23.173 86.1996 0.086101
yndasif 3 23,162 86.0905 0.085992
fiaae 23.166 85.9927 0.085894
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600 TRAINING #12 CDP6 UV VIS 1
ImAU WWVL:260 nm
500+
400
300+
200“_ 6-23.1
100—
OL_A_J LM1112|5-.134567 | 3-9.752 4 -12.051  5-16.157
T I I
'10 T T T T i T T T T T T T T l T T T T | T T T Imin
0.0 50 10.0 15.0 20.0 25.0

A 9 \
NN 16 Chromatogram 289628819085 LlaLwLa1n beaker

A o Qs 1 -3 A v L% A
Worhaladnatlairdandiassvusuimess latrtuwy ldaaeansen 17

a A @ , d a v A o P v
79N 7 Bunmesslairtinlueiotnenes loial NN 1o ua s ia A usind 1y a9aane

A2089

dsumaasiandu (lalasnudiadans)

C. militaris 9370 PDA medium

2715+ 0.032

g . ’ A s v A 1
C. militaris 370 culture NanuaIwaInUsznoUVDI

g & &
gmaAENTe (1Ruelu slant)

12.752 + 0.051

. o .
C. militaris 31N culture ﬂﬁ%uauvl%mﬂumuﬂi:nau

g & g
299213 anTe (1Aualu flask)

31.567 +0.231

A0 1AL T WA NN RO UH LY 830 A 0.699 +0.388
A0S LT R IBNFIR WA RIINNA AT AT LAY DI 3.835 + 0.558
aaslalUnuiaieilurissnana (1967) 0.738 + 0.107
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nnramafnmaziulein waneeslawtsnsanduidulavunuenlnaldaiy
=) A I‘: w L= ¥ A ] a 1 v Qs :;
auy@zunaald lagnuenlnuuszanuddasamisnuandsiusdradiuldda Taonuawlna (s
a =Y a A ol ) a w ﬂ': a v a A ol Tt 1 =3
18 3 uaz 5) azfUTunmeluaiu (total fat) Adnanue  BnnadalEwasundindt uaiuSanm
1 L2 L3 a L3 A a ] a =
milulamsagenddnudinn lasanuduaznueuwufinanasiuiuanedranu fufSnm
] ] a a A - 1 1 ) L L2 -3
aomsliuanaaiunin Sinasnudseitliinsdnsnenuannen udgoansDINUFNNFT I
dE e
el
4 o & a & v ey e . .
LaWINTBIN 3 sReauassuunuaulnalaun Cordyceps militaris, Isaria  tenuipes URe
. . & A9 o o | a & e .
saria farinose wudwsanflimineflawlugigavziunimianinie Cordyceps militaris 1oy
A [ a =3 A 1 re . ‘:J ! Ad
Wathandiaszdmd3unmasaeslawnuwui Cordyceps militaris fiassluamisninuonlny
r-’ '3 & g A A \ a o v A .
\ussdtsznayvssomsiaagorivTuimmsgige lasgenimiaimailuiasaaaia 10 v

o o ' aa a = a a
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v A Qo - ﬂ‘: 1
TagnauwzinganunTIvelntwea 1y
o‘; 1 = s € [P7°% </ a A a ! 1 =
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Aramwit P. “Method for Preparing Silk Sericin-PVA Scaffold Using Genipin as Crosslinking Agent”
16 May 2011. United States Patent Application Number 13/068581
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from Textile Industry By-Products. Waste Management & Research (Accepted). (ISSN: 0734-242X)
(Impact factor 1.222)

R. Chuealee, P. Aramwit, K. Noipha, T. Srichana. Bioactivity and Toxicity Studies of Amphotericin
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Assoc. Prof. Dr. Pornanong Aramwit, Pharm.D, Ph.D.
Office: Department of Pharmacy Practice, Faculty of Pharmaceutical Sciences, Chulalongkorn
University
Payathai Road, Bangkok, Thailand 10330
Work Tel: +66 (02) 218-8409, +66 (089) 921-7255 FAX: +66 (02) 218-8403
Home: 86/3 Soi. Navaszti 15 Ramkhamhaeng 21 Road Bangkok Thailand 10310
Home Tel (FAX): +66 (02) 718-6033
Email: aramwit@gmail.com

EDUCATIONAL BACKGROUND
1995 to 2001  Ph.D. in Pharmaceutical Sciences, University of Wisconsin-Madison, USA.

“The Effect of Serum Albumin and Pluronics on the Aggregation State and Toxicity
of Polyene Macrolides”

1993 t0 1995 Doctor of Pharmacy (Pharm.D.), University of Illinois-Chicago, USA.
1986 to 1992 B.Sc. in Pharmacy, Chulalongkorn University, Bangkok, Thailand (Honors).

RESEARCH AND DEVELOPMENT EXPERIENCE

The Effects of Sericin Cream on Wound Healing in Rats.

Ovagan Hyperstimulation Syndrome Related to Gonadotropins Administration for In Vitro
Fertilization.

Effect of Thiazolidinedione on Hyperinsulinemia and Hyperleptinemia in Non Diabetic
Continuous Ambulatory Peritoneal Dialysis Patients.

Oxymetholone and Insulin Sensitivity in Hemodialysis Patients.

Muscle mRINA Level of Growth Factors over Expression in Hemodialysis Patients after Short
Course Oral Anabolic Hormone.

Effect of Rosiglitazone on Insulin Resistance in Nondiabetic Patients undergoing Continuous
Ambulatory Peritoneal Dialysis (CAPD).

Effect of Oral Oxymetholone on Lean Body Mass and Insulin Resistance in End-Stage Renal
Disease Patients undergoing Maintenance Hemodialysis.
The Use of Silk Protein for Medical Applications and Drug Delivery Systems.

Biospecific Antibodies as Emerging Pharmaceuticals for Tumor Immunotherapy.

Reduction in Erythropoietin Dose by Oral Oxymetholone in Continuous Ambulatory Peritoneal
Dialysis Patients.

Effectivenessof Glucosamine Sulfate, Celecoxib and Combination of Glucosamine Sulfate and
Celecoxib for Symptomatic Treatment in Patient with Osteoarthritis of the Knee.

Risk Factors of Ovarian Hyperstimulation Syndrome in Thai Patients using Gonadotropins for
in vitro Fertilization.

Educational Intervention by Pharmacist on Adherence to Antiretoviral Therapy.

Drug Interactions Monitoring in Epileptic Clinic.

Pharmacokinetics and Efficacy of Amikacin in Preterm Neonatal.

Evaluation of Serum Albumin Utilization in In-Patient , Thailand.

Investigation of Buffer Effect on the Stability of Leridistrim under Freezing Condition,
Parenteral Development Division, Pfizer, USA.
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Development of 2 Non-Aqueous, Single-Vial Parenteral Formulation for Multiple Peptides,

Parenteral Development Division, Pfizer, USA.

Development of Parecoxib Suspension Formulation for Injection, Formulation Development

Division, Pfizer, USA.

Eplerenone Solution for Intravenous Injection, Formulation Development Division, Pfizer,

USA.

Plasma Compatibility of SU-5416 NanoCrystal Colloidal Suspension Formulation, Formulation

Development Division, Pharmacia-UpJohn Corporation, Kalamazoo, MI, USA.

Development of SU-5416 Formulation with Human Plasma Albumin, Formulation

Development Division, Sugen Inc., San Francisco, CA, USA.

Visiting graduate student at Department of Pharmacy and Pharmaceutical Sciences, University

of Alberta, Edmonton, Alberta, Canada, May 1999-June 2000.

Internship in the Pharmaceutical Products Division, Abbott Laboratories, North Chicago, IL,

USA, 1997.

Visiting graduate student, Ludwig Institute for Cancer Research, the University College London,

School of Medicine,London in April 1997.

Development of Formulation for Polyene Macrolide Antibiotics (Antifungal agent) (Part of

Ph.D. thesis work)

1. Delivery System Development using Serum Albumin and Synthetic Polymeric Micelles,
School of Pharmacy, University of Wisconsin-Madison. USA. Advisor Professor G. S. Kwon.

2. Pharmacokinetic Studies in Rats, Department of Pharmacy and Pharmaceutical Sciences,
University of Alberta, Edmonton, Alberta, Canada and Kinetana, Inc., Edmonton, Alberta,
Canada. Advisor Professor Y. K. Tam.

Development of a Sustained-Release Anti-seizure Formulation using Spinning Disk (Spray

Congealing) Technology, Pharmaceutical Product Development Division, Abbott Laboratories,

North Chicago, IL, USA.

Liposomal Formulation of Topotecan (Anticancer drug) Utilizing Transmembrane Ammonium

Sulfate Gradients in Liposomes, School of Pharmacy, University of Wisconsin-Madison,

Madison, Wisconsin. USA.

Extraction and Analysis of Flavonoids from plants and fruits, Department of Medicinal

Chemistry and Pharmacognosy, University of Illinois at Chicago, Chicago, IL, USA.

Developed a Ganciclovir preparation for Intravitreal injection, University of Illinois-Chicago,

Chicago, IL. USA.

Preparation of a Monoclonal Antibody for an anticancer vaccine. Developed an injectable

Vincristine (anticancer) Delivery System, Department of Research and Development, The

Government of Pharmaceutical Organization, Bangkok, Thailand.

Senior Research Project “Extraction and Preparation of Henna for cosmetic purposes”,

Department of Pharmaceutical Sciences, Chulalongkorn University, Bangkok, Thailand.

SPECIAL TRAINING/POSITION

Practical Application of USP <797> to Pharmaceutical Compounding and Dispensing
Workshop, U.S. Pharmacopeia, USP Headquarters, Rockville, Maryland, USA, May 2008.
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¢ The Comprehensive Industrial Course in the Preparation of Parenteral Products, Department
of Pharmaceutical Sciences, University of Tennessee Health Science Center, February-March
2007, Tennessee, USA

®  Tramning: The 2007 Comprehensive Industrial Course in the Preparation of Parenteral Products,
25 February-2 March 2007. Department of Pharmaceutical Sciences, Parenteral Medications
Laboratories, The University of Tennessee, Memphis, Tennessee, USA.

¢ Training: Executive Course for University Administration by The Commission on Higher
Education, Thailand, September-October 2005.

e  Training: Pharmaceutical Cares in Renal Patients, August 2005, Cedars-Sinai Medical Center,
Los Angeles, USA.

®  Formulator/Research Investigator. Pfizer Pharmaceutical Worldwide Inc. , USA

RESEARCH EXPERTISE
Clinical Expertise Nephrology
Obstetrics & gynecology
Formulation Deuvelop the injectable formmulation for:
Developrment Eplerenone Solution for Intravenous Injection (Anti-hypertensive agent).

Parecoxib Suspension for Sustained-Release Intramascular Injection (Cox-II Inhibitor ).

Agent).
Analytical

Pharmacokinetics

Intravenous

Administration

A-2 Peptides Solution for Intravenous Injection (Anticancer Agent).
SU-5416 Suspension/Solution for Intramascular Injection (Anticancer

Evaluating the aggregation state, stability and solubility of Polyene
Macrolides, using UV/VIS, fluorescence spectrophotometry, and high
performance liquid chromatography (HPLC).

Evaluated the dissolution (USP dissolution apparatus) and stability (HPLC)
of anti-seizure formulations.

Evaluated the chemical stability of liposomal formulations of Topotecan and
intravitreal injections of ganciclovir using UV /VIS and HPLC.

Have expertise on gel and paper chromatography, gel electrophoresis,
ultrafiltration, ultracentrifugation, transmission electron microscopy, circular
dichroism, and coulter counter.

Evaluated the distribution of Polyene Macrolides in blood components, as
well as their toxicity, half-life, organ distribution and disposition in rats.

Responsible Care and Use of Laboratory Animals course and was certified,
University of Wisconsin-Madison.

Plasma compatibility study of SU-5416 (anticancer drug) NanoCrystal

Colloidal

Suspension.
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Evaluation of serum albumin utilization in in-patient, Thailand.

Computer Completed Information Systems course, Chulalongkorn University.

Advanced training from Abbott Laboratories, covering a variety of computer
programs, word processing, spreadsheet, data analysis, and statistics on a
variety of operating systems.

Others Tablet and capsule manufacturing, dissolution apparatus, familiar with cGMP,

sterile techniques and biological techniques including cell culture, and protein
purification.

AWARDS AND RECOGNITION:

Silver Medal from Design Innovation Contest 2010 (DIC2010), Green Design Area for the
project entitled “Bio-cellulose with sericin mask” from National Innovation Agency. 5 October
2010, Pullman Hotel, Bangkok, Thailand.

International Health Professional of the Year 2009 by International Biographical Center,
Cambridge, England.

Best Poster Presentation Award “Efficacy of mulberry leaf tablet to reduce cholesterol level in
patients with dyslipidemia at initial stage” Phramongkutklao Academic Meeting 37, PMK 2009:
Excellent Team Towards Excellent Medicine, 23-25 November 2009, Bangkok, Thailand.
Best Poster Presentation Award “Beneficial effect of combined herbal extracts and silicone
derivative as first aids treatment for the prevention of hypertrophic scar formation after burn
injury”, The Thai Society of Burn Injury, 16-18 September 2009, Bangkok, Thailand.

Article and Abstract Selection Committee, AAPS Organization for Pharmaceutical Research
Journal and Pharm Sci Journal, 2000-2001.

Research Scholar from Pharmacia-UpJohn Corporation, Kalamazoo, MI, USA, June 2000-
September 2001.

Research Assistantship, Graduated School Department, University of Wisconsin-Madison,
Madison, Wisconsin, USA June 1997-October 2000.

National Institute of Health (NIH) with Professor Glen S. KKwon, University of Wisconsin-
Madison, Madison, Wisconsin, USA June 1999-August 2000.

Vilas Professional Development Fellowship, Graduate Student Council, University of
Wisconsin-Madison, Madison, Wisconsin, USA May 1999.

Scholarship from Kinetana Inc, Edmonton, Alberta, Canada, 1998.

Travel Grant from Controlled Release Society, Inc. for the 25" International Symposium on
Controlled Release of Bioactive Materials, Las Vegas, Nevada, USA June 1998.

Teaching Assistantship, Graduated School Department, University of Wisconsin-Madison,
Madison, Wisconsin, USA September 1995-May 1997.

Scholarship in Clinical Pharmacy from Thai Government, Bangkok, Thailand, 1993.
Scholarship in Immunology from the Government Pharmaceutical Orgarﬁzation (GPO),
Bangkok Thailand, 1993.

Academic Honor from Chulalongkorn University, Bangkok, Thailand, 1992.

REVIEWER:

Reviewer: Carbohydrate Polymers
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Editors: ].F. Kennedy (Advanced Science and Technology Institute, Bromsgrove, UK), LR.
Mitchell (School of Biosciences, Div. of Food Sciences, University of Nottingham) and Y-].
Wang (Dept. of Food Science, University of Arkansas), ISSN 0144-8617. Impact Factor 3.167
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(Contract number nn./2554-21)
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(Contract number CU-CLUSTER-Emerging H-24-84-53)

The Royal Golden Jubilee Ph.D. Program XII by Thailand Research Fund and Chulalongkorn
University. 2009-2014, Total budget 2,075,000 Baht. (Contract number PHD/0015/2552)
The Royal Golden Jubilee Ph.D. Program with Private Sector Collaboration by Thailand
Research Fund and Chulalongkorn University. 2009-2014, Total budget 2,075,000 Baht.
(Contract number PHD/0077/2552)
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Education, Ministry of Education on The Development of Mulberry Fruits Extract Tablet as
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(Contract number swa.(3)27/2552)

Research Grant, Faculty of Pharmaceutical Sciences, Chulalongkorn University on The anti-
inflammatory activity of silk sericin protein. 2011, Total budget 229,650 Baht.
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Postdoctoral Level

Dr. Paul Chin Wong from United States of America. Training period: April 2011-March 2012.

Ph.D. Level

Nantaporn Namviriyachote: Efficacy of Silk Sericin Film for the Treatment of Burn Patents.
Academic year 2009.

Tippawan Siritientong: Silk Sericin Scaffold for Split-Thickness Skin Grafts. Academic year
2009.

Peepattra Wantanasiri: Cordyceps as Alternative Medicine for Cancer Patients. Academic year
2010.

Master Level
‘Major Chanokporn Boonthariksiri: Pharmacokinetics of Amikacin in Premature Neonates at

Pramongkutklao Hospital. Admission year 2001, Graduate Academic year 2002

Suttinee Tunpongjaroen: Educational Intervention by Pharmacist on Adherence to
Antiretroviral Therapy at Vachiraphuket Hospital. Admission year 2002, Graduate Academic
year 2003

Sermkook Jantai: Drug Interaction Monitoring in Epileptic Clinic at Neurological Institute.
Admission year 2001, Graduate Academic year 2003

Jittima Pokaprakorn: Antiretroviral Refilling System by Pharmacist in HIV Infected Patients at
Sena Hospital. Admission year 2003, Graduate Academic year 2004

Sitiporn Decha: Effectiveness of Intramuscular Glucosamine Sulfate and Intraarticular
Hyaluronic Acid Injection using either Alone or in Combination in the Treatment of Patient
with Knee Osteoarthritis at Rajavithi Hospital. Admission year 2002, Graduate Academic Year
2004

Lt. Jg. Karnphat Jammeechai: Risk Factors of Ovarian Hyperstimulation Syndrome in Thai
Patients using Gonadotropins for In Vitro Fertilization. Admission year 2002, Graduate
Academic year 2004

Suttiwan Wiwatniwong: The Efficacy of Oxymetholone in Combination with Recombinant
Human Erythropoietin in Continuous Ambulatory Peritoneal Dialysis Patients. Admission year
2002, Graduate Academic year 2004

Piyarat Thongnok: Efficacy and Safety of Uncoated Sulfasalazine Tablet versus Enteric-coated
Sulfasalazine Tablet in Patients with Rheumatoid Arthritis. Admission year 2003, Graduate
Academic year 2005

Panipat Bunmee: Effect of Rosiglitazone on Insulin Resistance in Nondiabetic Patients
undergoing Continuous Ambulatory Peritoneal Dialysis (CAPD). Admission year 2004,
Graduate Academic year 2006

Nattida Kobpipat: Effect of Oral Oxymetholone on Lean Body Mass and Insulin Resistance in
End-Stage Renal Disease Patients on Maintenance Hemodialysis. Admission year 2005,
Graduate Academic year 2006

Naparat Chalisaraphong: Safety Evaluation of Docetaxel Versus Combination of Doxorubicin
Versus Cyclophosphamide as Neoadjuvant Therapy in Patients with Locally Advanced Breast
Cancer. Admission year 2005, Graduate Academic year 2007

Kanokwan Petcharat: Efficacy of Mulberry Leaf Powder to Reduce Cholesterol Level in
Patients with Dyslipidemia at Initial Stage. Admission year 2007, Graduate Academic year 2010
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* Nongluk Limkul: Effectiveness and Safety of Senna in Treatment of Chronic Constipation in
End-Stage Renal Disease Patients. Admission year 2008, Graduate Academic year 2009

®  Rachanon Srisawadwong: Efficacy and Safety of Extended-Release Nicotinic Acid for
Reduction of Serum Phosphate in Dialysis Patients. Admission year 2007, Graduate Academic
year 2010

*  Sirinoot Palapinyo: Compatison of Efficacy of Silver Zinc Sulfadiazine Combined with Silk
Sericin and Silver Zinc Sulfadiazine for Treatment of Partial Thickness Burn Wounds.
Admission year 2008-present

*  Sukhontha Hasatsri: Relationship between Changes of Calcineurin Inhibitors Level and Serum
Creatinine and Cystatin C Level in Kidney Transplant Patients. Admission year 2008, Graduate
Academic year 2010

*  Wimonsiri Chamaroek: Prophylaxis of Chemotherapy-Induced Infection by Using Levofloxacin
in Breast Cancer Patients. Academic year 2009-present

THESIS COMMITTEE:

*  Nanchanit Eianleng: Development of Indomethacin in Synthetic Liquid Crystal for Topical
Dosage Form. Faculty of Pharmaceutical Sciences, Prince of Songkla University. Academic year
2008

e Piyanut Thitiwuthikiat: Vascular Scaffold from Thai Silk Fibroin. Faculty of Engineering,
Chulalongkorn University. Academic year 2010.

* Roongnapa Yamdeach: Properties and Effect of Mulberry Extracts on In 1Vzfro Proliferation and
Osteogenic Differentiation of Rat’s Bone Marrow Derived Mesenchymal Stem Cells. Faculty of
Engineering, Chulalongkorn University. Academic year 2010.

EXAMINER OF THESIS:

o  Naatasha Binte Isahak: Leukocyte Interactions with Silk Sericin Proteins for Tissue
Engineering Applications, Master Degree at Faculty of Engineering, Graduate School of
Biomedical Engineering, The University of New South Wales, Sydney, Australia. August 2010

EDITOR:
Journal of Biotechnology and Pharmaceutical Research (E3 Journals)
World Journal of Nephrology, Baishideng Publishing Group Co., Limited, Bejing, China

PUBLICATION:
Book
P. Aramwit, P. Muangman. Fronter in Wound Care. December 2010. Nannapong Printing,

Bangkok, Thailand. ISBN: 978-616-551-243-5 Total page 258.

P. Supaphol, P. Aramwit, P. Sangsanoh, S. Changsarn, S. Chuangchote, M.M. de Villiers. " Conductive
Polymers: Materials and Applications,” in Novel Polymers and Nanoscience (M. Adeli, Ed.), Transworld
Research Network, Kerala, xxx-xxx, 2008.

Melgardt M. de Villiers, Pornanong Aramwit and Glen S. Kwon (editor). Nanotechnology in Drug
Delivery (Biotechnology: Pharmaceutical Aspects). July 2008. Springer, USA. ISBN-10: 0387776672,
ISBN-13: 978-0387776675. Total page 662.
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P. Aramwit. Ambulatory Pharmaceutical Care, 2006, Nannapong Printing, Bangkok, Thailand.
ISBN: 974-94824-8-4. Total page 149.

T. Wattanavijitkul, P. Aramwit. Medical Internet Handbook, 2004. Printing Place, Bangkok,
Thailand. ISBN: 974-92350-4-5. Total page 186.

A. Hemajudha, P. Aramwit. Vertigo-Dizziness, 2002. Printing Place, Bangkok, Thailand. ISBN: 974-
90150-3-7. Total page 112.

Abstracts

T. Siritientong, P. Aramwit. Effects of Ethyl Alcohol on the Properties of Silk Sericin-PVA Scaffold,
15".16" December 2010, 4* East Asian Pacific Student Workshop on Nano-biomedical Engineering,
Organized by Division of Bioengineering, National University of Singapore and Tohoku University,
Faculty of Engineering, National University of Singapore, Singapore.

J. Rujisomnapa, S. Kanokpanont, S. Damrongsakkul, P. Aramwit. Effects of Wax on the Adherence
of Wound Dressings on Full Thickness and Partial Thickness Wounds, 15"-16" December 2010, 4*
East Asian Pacific Student Workshop on Nano-biomedical Engineering, Organized by Division of
Bioengineering, National University of Singapore and Tohoku University, Faculty of Engineering,
National University of Singapore, Singapore.

P. Aramwit, S. Kanokpanont, T. Nakpheng, T. Srichana. The Effect of Sericin from Various
Extraction Methods on Cell Viability and Collagen Production. 14®-16" October 2010, 10* Annual
Thailand Research Fund Meeting, Holiday Inns Hotel, Petchaburi, Thailand.

S. Paosong, . Petcharat, P. Aramwit, O. Supasynth. The Effect of Mulberry Leaf Powder in
Reduction of Fasting Plasma Glucose, 28" April-2* May 2010, 26" Annual Meeting The Royal
College of Physicians of Thailand, Ambassador City, Jomten, Pattaya, Thailand.

P. Thitiwuthikiat, P. Aramwit, S. Kanokpanont. Effect of Thai Silk Sericin and Its Extraction
Methods on 1929 Mouse Fibroblast Cell Viability, 79" December 2009, International Conference
on Functionalized and Sensing Materials (FuSeM 2009), Chulabhorn Convention Center, Bangkok,
Thailand.

K. Petcharat, S. Tribanyatkul, P. Aramwit, O. Supasyndh: Efficacy of Mulberry Leaf Tablet to
Reduce Cholesterol Level in Patients with Dyslipidemia at Initial Stage, 23-25" November 2009,
PMK 2009: Excellent Team Towards Excellent Medicine, Phramongkutklao Hospital, Bangkok,
Thailand. Royal Thai Army Medical Journal ISBN 0125-7722, p.153.

P. Aramwit, S. Kanokpanont, T. Srichana. Monitoring of Inflammatory Mediators Induced by Silk
Sericin, 15™-17" October 2009, 9" Annual Thailand Research Fund Meeting, Holiday Inns Hotel,

Petchaburi, Thailand.

N. Namviriyachote, N. Bang, P. Aramwit. Sericin Film: Influence of Concentration on its Physical
Properties, 26"-28" August 2009, ICBN 2009: International Conference on Biotechnology and
Nanotechnology (World Academy of Science, Engineering and Technology, River View Hotel,
Singapore.
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C. Suvimonstiean, P. Aramwit. The Properties and Stability of Antioxidant Compounds in Mulberry
Fruit, 27"-29" March 2008, Industrial Projects for Undergraduate Students (IRPUS)-Conference-01,
Royal Paragon Hall, Siam Paragon, Bangkok, Thailand.

N. Chalisaraphong, S. Satthaporn, H. Suwanrusme, P. Aramwit. Safety Evaluation of Docetaxel
Versus Combination of Doxorubicin and Cyclophosphamide as Neoadjuvant Therapy in Patients
with Locally Advanced Breast Cancer, 11*-13" September 2008, The 2™ Asia-Pacific Oncology
Pharmacy Congress (APOPC), Sofitel Centara Grand, Bangkok, Thailand.

P. Aramwit, P. Bunmee, O. Supasyndh. Effect of Rosiglitazone on Insulin Resistance and Body
Composition in Nondiabetic Patients Undergoing Continuous Ambulatory Peritoneal Dialysis,
ASHP 2008 Summer Meeting and Exhibition, 8"-11" June 2008, The American Society of Hospital
Pharmacist, Washington State Convention and Trade Center, Seattle, WA, USA.

O. Supasyndh, P. Aramwit, A, Chaiprasert, P. Ruangkanchanasetr, B. Satirapoj, I. Kanhanakul, L.
Luesuthiviboon, P. Choovichian. Effect of Thiazolidinedione on Hyperinsulinemia and
Hyperleptinemia in Non Diabetic Continuous Ambulatory Peritoneal Dialysis Patients, ASN 40
Annual Renal Week Meeting, 31* October — 5" November 2007, The American Society of
Nephrology, San Francisco, California, USA.,

B. Satirapoj, O. Supasyndh, N. Kobpipat, A. Chaiprasert, P. Aramwit. Oxymetholone Ameliorate
Insulin Sensitivity in Hemodialysis Patients: A Randomized Controlled Trial, ASN 40" Annual Renal
Week Meeting, 31% October —~ 5" November 2007, The American Society of Nephrology, San
Francisco, California, USA.

O. Supasyndh, D. Viroonudompol, B. Satirapoj, A. Chaiprasert, V. Tanachatvej, P. Aramwit, J.
Kopple. Muscle mRNA Level of Growth Factors over Expression in Hemodialysis Patients after
Short Course Oral Anabolic Hormone. ASN 40" Annual Renal Week Meeting, 31% October — 5*
November 2007, The American Society of Nephrology, San Francisco, California, USA.

P. Aramwit, P. Bunmee, Effect of Rosiglitazone on Insulin Resistance in Nondiabetic Patients
undergoing Continuous Ambulatory Peritoneal Dialysis (CAPD), 2007 Thai-UK Collaborative
Research Networks, 2 February 2007, The Twin Towers Hotel, Bangkok, Thailand.

P. Aramwit, H. Qi, The Effect of Gamma-Irradiation on zn-vitro Plasma Compatibility of
Nanosuspension Formulation, Interface of Analytical Sciences: Workshop of US and Thai Analytical
Scientists, 4-8 January 2006, Chiang Mai, Thailand.

S. Wiwatniwong , O. Supasyndh , P. Aramwit , P. Ruangkanchanasetr, L. Luesutthiviboon, Oral
Androgenic Steroid Therapy for Anemia in Continuous Ambulatory Peritoneal Dialysis Patients,
ASN 38" Annual Renal Week Meeting 2005, The American Society of Nephrology, 8-13 November
2005, Pennsylvania Convention Center, Philadelphia, Pennsylvania, USA.

O. Supasyndh, S. Wiwatniwong, P. Aramwit, P. Ruangkanchanasetr, P. Choovichian, Short Course

Oral Androgenic Steroid Improved Lean Body Mass in Continuous Ambulatory Peritoneal Dialysis
Patients, ASN 38" Annual Renal Week Meeting 2005, The American Society of Nephrology, 8-13

November 2005, Pennsylvania Convention Center, Philadelphia, Pennsylvania, USA.
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P. Aramwit, C. Boonthariksiri, Pharmacokinetics of Amikacin in Premature Neonates in Thaﬂand;
39* ASHP Midyear Clinical Meeting, 5-9 December 2004, The American Society of Hospital
Pharmacist, Florida, USA.

P. Aramwit, K. Jammeechai, Monitoring the Incidence of Ovarian Hyperstimulation Syndrome in
Infertility Treatment Using Follicle Stimulating Hormones at King Chulalongkorn’s Memorial
Hospital, Thailand, 38" ASHP Midyear Clinical Meeting, 7-11 December 2003, The American
Society of Hospital Pharmacist, New Orleans, USA.

P. Aramwit, H. Qi, Plasma Compatibility of Pharmacia Compound NanoCrystal Colloidal
Dispersion, 2002 AAPS Annual Meeting and Exposition, 10-14 November 2002, AAPS PharmSci
Supplement 2002, Toronto, Canada.

P. Aramwit, N. Kasettratat, Evaluation of Serum Albumin Utllization in In-Patient at Payathai 2
Hospital, Bangkok, Thailand , 37" ASHP Midyear Clinical Meeting, 8-12 December 2002, The
American Society of Hospital Pharmacist, Atlanta, Georgia, USA.

H. Patel, S. Ahmed, P. Aramwit, M. S. Wadhwa, Development of a Non-Aqueous, Single-Vial
Parenteral Formulation for Multiple Peptides, 2001 AAPS Annual Meeting and Exposition, 21-25
October 2001, AAPS PharmSci Supplement 2001, Denver, Colorado.

L. Brostrom, P. Aramwit, H. Qi, Investigation of Buffer Effect on The Stability of Leridistrim under
Freezing Condition, 2001 AAPS Annual Meeting and Exposition, 21-25 October 2001, AAPS
PharmSci Supplement 2001, Denver, Colorado.

P. Aramwit, B. Yu , G. S. Kwon, K. Connors, Deaggregation Kinetics of Amphotericin B by Serum
Albumin and Sodium Deoxycholate, Pharm. Res., 1 (1998) S-100.

B. Yu, P. Aramwit, G. Kwon, Prediction of hemolytic activity of Polyene Macrolides Antibiotics,
Pharm. Res., 1 (1998) S-101.

P. Aramwit, B. Yu, G. Kwon, The Effect of Serum Albumin on the Aggregation State and Toxicity
of Amphotericin B, Proceed. Int’l. Symp. Control. Rel. Bioact. Mater., 25 (1998) 669-670.

P. Aramwit, B. Yu, G. S. Kwon, Novel IV Formulation of Nystatin and Human Serum Albumin for
the Treatment of Systemic Fungal Diseases, Ninth Int’l Symp. Rec. Adv. In Drug Del. Sys., Feb
(1999) 151-152.
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P. Muangman, S. Nitimonton, P. Aramwit. Comparative Clinical Study of Bactigras and Telfa AMD
for Skin Graft Donor-Site Dressing. International Journal of Molecular Sciences. (Accepted). (ISSN:

1422-0067) (Impact factor 2.279) (Support by TRF)
P. Aramwit, R. Srisawadwong, O. Supasyndh. Effectiveness and Safety of Extended-Release

Nicotinic Acid for Reducing Serum Phosphorus in Hemodialysis Patients. Journal of Nephrology
(Accepted) (ISSN: 1121-8428) (Impact factor 1.623)
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from Textile Industry By-Products. Waste Management & Research (Accepted). (ISSN: 0734-242X)
(Impact factor 1.222)

R. Chuealee, P. Aramwit, K. Noipha, T. Srichana. Bioactivity and Toxicity Studies of Amphotericin
B Incorporated into Liquid Crystals. European Journal of Pharmaceutical Sciences. May 2011; 43:
308-317. (ISSN: 0928-0987) (Impact factor 3.291)

T. Siritientong, T. Srichana, P. Aramwit. The Effect of Sterilization Methods on the Physical
Properties of Silk Sericin Scaffolds. AAPS PharmSciTech. June 2011; 12(2): 771-781. (ISSN: 1530-
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P. Aramwit, S. Wirotsaengthong. Overview of Commonly Used Chinese Herbs. Journal of
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P. Muangman, P. Aramwit, S. Palapinyo, S. Opasanon and A. Chuangsuwanich. Efficacy of the
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Formation after Burn Injury. African Journal of Pharmacy and Pharmacology. March 2011; 5(3):
442-446 (ISSN: 1996-0816) (Impact factor 0.500)

N. Limkul, P. Aramwit, U. Chaiprasert. Efficacy and Safety of Senna for the Treatment of Chronic
Constipation in End-Stage Renal Diseases Patients. Thai Pharmaceutical and Health Science Journal,
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P. Aramwit, K. Petcharat, O. Supasyndh. Efficacy of Mulberry Leaf Tablets in Patients with Mild
Dyslipidemia. Phytotherapy Research. March 2011; 25(3): 365-369. (ISSN: 0951-418X) (Impact
factor 1.878)

P. Aramwit, S. Palapinyo, S. Wiwatniwong, O. Supasyndh. The Efficacy of Oxymetholone in
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International Journal of Clinical Pharmacology and Therapeutics. December 2010; 48(2): 803-813.
(ISSN: 0946-1965) (Impact factor 1.189) (Support by CHE)

P. Aramwit, T. Siritientong, S. Kanokpanont, T. Srichana. Formulation and Characterization of Silk
Sericin-PVA Scaffold Crosslinked with Genipin. International Journal of Biological Macromolecules.
December 2010; 47(5): 668-675. (ISSN: 0141-8130) (Impact factor 2.502) (Support by NRCT &
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P. Aramwit, P. Muangman, N. Namviriyachote, T. Srichana. I ifro Evaluation of the Antimicrobial
Effectiveness and Moisture Binding Properties of Wound Dressings. International Journal of

Molecular Sciences. August 2010; 11(8): 2864-2874. (ISSN: 1422-0067) (Impact factor 2.279)
(Support by TRF)
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31(3): 67-70.
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