UseN1AAZAAINISUAIENT UN1INeaeUing

| (Y I3 Y 1 a Y a a 4
1599 UANLNAGILAZINTIATUINITNTITIAUSNITATIAINATIZY W.A. 2569

Inedunisaunisusuugausznianueimnssumans unnine deuiing o9 ndninaeiuaz

IMIIAIUSNITAITIAIUSAITATITATIEH .M. 2568 THTAUMUNT AT

21A8B1UIAMINANTNYE 8(5) warde 13 VBIUBUIAUNNNIINGIRBURAD I1A8NITUTHNS

UUTTUIUKAEAITIEN WA, 2551 Usenaudvuanuseyuamuenssun1susedndiuau sl 1/2569 wiladud

| ¥
v v a

14 UnN51AN W.A. 2569 JaTANFasail

fo01  Tenidn Usznismrazdenssudians unine1deufing (309 ndninasiuazsns
A1U3N151151HUSA15M5993LATIE9 WA, 2568 Usznd s Jufl 28 unsAL WA, 2568 wazUsznidnme
Jrnssudans unInedouiing 13es nEnNNATLAZSRTIANUINISASTHUSMINTITIATIEN @UTUT 2) w.a. 2568
Usgnie u Yudl 10 nuatus w.e. 2568

992  PMIIAIUIAITAITIAUTNNTATIANATIEE vosrmeImnssumans Tnluluaiudyd
srwazBeauuuineUssned

03 TeldnnmsfivAruinsaasemead Wihdduduseldaasdmnssumans

o
o

4l frawsa i dusuly

See

Useme o Sud 28 1n51A3 2569

b=

(599FN@NT19158 AS.5UANS TV UUN)

AUAAEIFINTTUANERNS UMNINeeUTna


รศ.ดร.ธนภัทร์ วานิชานนท์
 27/01/2569


add_date: 28 มกราคม 2569
 28/01/2569


JydiseasdandnsnA1usn1sn1sTiuINIIn3aAI2A wuuTnelsEnIARMLIAINIIUATEAS

o Y ¢ o 1 a Y a a ¢
L3839 ‘ViaﬂLﬂiu‘l’lLL’ﬁ399\i']ﬂ']Uiﬂ’]iﬂ'ﬁi‘VlUiﬂ’ﬁ@li’T\]’lLﬂi'l%‘l’i W.FA. 2569

NAFVIIAINTTUYASINNNT

SUaLLBYANITHAUSNNS

ANIIAIUINTT/9U

1. MINTIVABULALIUTBITTUUNNTINNITAMA N

Taignan 15,000 U™

2. NNINIIVFOULALSUTDITZUUNITIANITNAIY

Taigng1 12,000 UM

AAFVIIAINTTULATDING

aNIIAIUINS (UIN)

sgazdean1siuinTg iy | yaans yAaINg yAAINT | yYAAMNT
melunnsy nely aeuen | Aeuen vneA
wnineay | (1a3g) | (envw)
AN5AATIZA NAFDUANUTZANSANNAIUVDINARA U
1. wmesdluasiseuldivine peay | 15,000 15,000 15,000 15,000
Unsideumad
2. Lmﬁ”wmmﬁuqa #8.8% 15,000 15,000 15,000 15,000
3. WnSadunT ISR #8.8% 15,000 15,000 15,000 15,000
4. gunsaldumuiiseuneines aeay | 25,000 25,000 25,000 25,000
5. mama%mﬁ'mﬁﬁmmm #8.8% 25,000 25,000 25,000 25,000
6. Nawmasivieihuadien me.az | 25000 25,000 25,000 25,000
7 pdesudfwarniadnsvvienny | meay | 30,000 30,000 30,000 30,000
Zauneth
8. indnssudufalsduruadnsynie | meay | 30,000 30,000 30,000 30,000
AMUTIUMEDINTA
9. ipfpadmeNmAvIAldnIUUgNgY | mear | 25,000 25,000 25,000 25,000
yunldiiu 11 Aladnd
10. %umm%@u #8.8% 70,000 70,000 70,000 70,000
11. n3gan #8.8% 4,000 4,000 4,000 4,000
12. aulou’ Az 4,000 4,000 4,000 4,000
13, Anutlsenns nY.aY 4,000 4,000 4,000 4,000 | ernuudugn fosinng
14. Waudanszan ne.ay 4,000 4,000 4,000 4,000 | MeddU 3 MeLerBTU
15. FudunpUNIAIIBL nY.aY 4,000 4,000 4,000 4,000
16. viaamnszilas #8.8% 4,000 4,000 4,000 4,000
17. \n3eadoulyifi aeay | 12,000 12,000 12,000 | 12,000
18. LpdoagaaTudmuimmed m.az | 12,000 12,000 12,000 12,000
19. Lﬂ%wammuﬁwﬁumm RHIGH 15,000 15,000 15,000 15,000
ok
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A1AVIIAINTTUTNSNNE

a Y a
18azdenn1sIAUING

aM31A1USNS (VM)

Normal* Fast Track**
1. Cytotoxicity

1.1 Tuveudng I1SO 20,000 um 30,000 U
1.2 usnwuaudny 1SO 15,000 um 24,500 U
2. Hemolysis 28,000 U 49,500 U
3. Skin Irritation Testing 40,000 v 80,000 umm
4. Composition analysis 3,700 U 7,000 um

5. Microbiology Testing
5.1 Bioburden testing 6,600 UM 20,100 v
5.2 Bioburden Validation (fegnsUszuaviliifizngumioliiludule) 3,700 UM 9,000 UM
5.3 Bioburden Validation (fegnsUszaniigngu wieiludule) 7,000 UM 15,000 U
5.4 Sterility Testing 6,800 UM 19,500 U

6. Accelerated Aging Test / Shelf Life

125 U/ U

(uakazUsunnslidiiy 1000 cm3

wazvinluiu 3 Alandu)

7. Antibacterial susceptibility testing

7.1 Staphylococcus aureus

7.2 Staphylococcus epidermidis

7.3 Pseudomonas aeruginosa

7.4 Escherichia coli

T

7.5 Staphylococcus aureus MRSA (Wafagn)

2,000 UW/Ay

5600 UW/Tu

7.6 Candida albicans

4,000 mm/%u

12,000 UW/3u

7.7 Porphyromonass gingivalis

9,500 mm/%u

28,000 U1/3u

8. SIENURNHLANF NS UNITVIREDU

8.1 SIYUNANITNAFRU ATUNWIBINY

8.2 lanansatiuayunanisaaey @Uuntwing, aluniwdingy)

atuaz 4,200 UM

*Normal neds gnAnaglasuusnismudiunsdeiieging

*Fast Track vneds gnAnaglaseaunanismeaeunigly 2 &av duandiseiu
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AAAVIIAINTTULAL

NIIAUINIT (UM) UYL
EURLETGIL UnAnwuaz dnfnwiuaz | yaansmeuen | yaamnsaneuen
yaansnely | ueainsnnely (nA3Y) (tenvw)
AN URIINYAY/
FAnssuadl daUusu
(MOU)
1. Urea content 700 v/ 850 U/ 1,000 v/ 1,500 U/
GPhIRN GPhIRN 1089 GPhIRN
2. Refractive index (nD20) 420 v/ 500 U/ 700 v/ 1,000 v/
GPhIRN GPhIRN 1089 GPhIRN NUAIATIER
3. Alkalinity as NH3 750 W/ 850 U/ 1,200 v/ 1,500 v/ §19819 NOX
fDE9 fDE9 1089 ZeRIAN Reduction Agent
4. Biuret 2,100 V19 2,300 V19 2,700 UIW/ 3,000 U9/ i 1 38mveaey
F9E19 9819 9819 9819 AUNINTFIU 1SO
5. Aldehydes 2,400 v/ 2,600 v/ 3,000 v/ 3,500 v/ 22241 (2019)
fDE9 fDE9 10819 GPhIRN
6. Insoluble matter 1,000 v/ 1,400 v/ 1,800 v/ 2,000 v/
fDE9 fDE9 10819 GPhIRN
7. Cell Culture; Cell lines 500 v/ 600 v/ 700 v/ 800 v/
(DMEM+FBS for the starting cost) | passage passage passage passage
8. MumIBNFIee9 Cell Culture
8.1 WS8UAIDENEMSU LCMS 4,200 v/ 5,040 v/ 5,880 U/ 6,720 U/
fDE9 fDE9 10819 GPhIRN
8.2 Protein Activity (%uag'ﬁ’u 1,000 v/ 1,200 v/ 1,400 v/ 1,600 U/
vilalushu) fDE9 fDE9 10819 GPhIRN
8.3 ASIEN viability bacteria 1,500 v/ 1,800 v/ 2,100 v/ 2,400 v/
clearzone fDE9 fDE9 10819 GPhIRN
8.4 AATILYNG Proteomic 5,000 um 6,000 um 7,000 um 8,000 um
3-5 Sample (Total) (Total) (Total) (Total)
8.5 IATILIING Proteomic 10,000 um 12,000 um 14,000 um 16,000 um
6 Sample Fuly (Total) (Total) (Total) (Total)
8.6 Colony count 1,250 v/ 1,500 v/ 1,750 v/ 2,000 v/
fDE9 GPIRN 10819 GPhIRN

9. Protein

9.1 wenlusausgli (SDS-page)

2,000 un/gel

2,400 v /gel

2,800 u/gel

3,200 un/gel

9.2 ﬁﬂu%qm’éiﬂsﬁu (Protein 3,000 U/ 3,600 U/ 4,200 v/ 4,800 U/
purification) ZeRIRN: ZeRIAN $70819 GPhIRN
9.3 AAsnzrvialusAu 1,500 U/ 1,800 U/ 2,100 v/ 2,400 U/
(westernblot or ELISA) laisau fDE9 GPIRN 10819 GPhIRN
Antibody)
b=
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9091AIUINT (UN) UL
ERGHGIL unAnwaz dnfAnwuas | yaansaieuen | umAaInsnneuen
uramnsmely | yransangly (nA3y) (envw)
21PN UNINYAE/
AAINTIULAL anusau
(MOU)
10. ed@oU viability cytotoxicity (Cells)
10.1 Live/Dead cell Staining 3,000 v/ 3,600 U/ 4,200 U/ 4,800 U/
(Cell culture included) foEn9 foEn9 elol N foE9
10.2 CCK-8 (Cell culture 2,000 v/ 2,400 v/ 2,800 U/ 3,200 U/
included) foEn9 foEn9 elol N elol N
mMadrdanssalesuazdawindon
sgazdean1siuinTg g ANIIAIUINT NN
(um) @AsgILTEeE)
1. Yudaud
1.1 Fineness Test $8.8% 1,500 ASTM C115/ C115M-10e1l
1.2 Moisture Content $8.8% 1,000 ASTM D2216-10
2. 49361 (Mortar)
2.1 Compression (¥aag 3 f20¢19) 0 450 ASTM C109/ C109M-16a
2.2 Tensile (¥nay 3 F081) 0 500 ASTM C109/ C109M-16a
2.3 Normal Consistency Initial Setting Time #18.8% 1,000 ASTM C 187 / ASTM C 191
2.4 Flow table test EIGH 800
2.5 Drying Shrinkage (28 Ju) MYy 1,000
2.6 Sulfate Resistance (180 1) fe.aY 2,300
3. paunan (Concrete)
3.1 Mix Design (quas 6 Now) Yo 3,500 9@n 1014/ ASTM C143
3.2 Compression Test - Cube IIGH 130 ASTM 109/ BS1881 Part116
3.3 Compression Test — Cylinder (Design Compressive fe.8Y 160 ASTM C39/ C39M-18
Strength <350 ksc)
3.4 Compression Test — Cylinder (Design Compressive IIGH 180 ASTM C39/ C39M-18
Strength >350 ksc)
3.5 Pull off test fY.aY 400
3.6 Flexural Strength (Modulus of rupture) fe.aY 3,000 ASTM C78 / C78M - 18
3.7 Bending Strength IRt 2,000 ASTM C952-12
3.8 Splitting tensile strength IIGH 500 ASTM C190
3.9 Water permeability FY.ay 2,000 DIN 1048
3.10 Scanning electron microscope (SEM) BU.Q% 2,500
3.11 Chloride content FY.ay 1,200
3.12 Rapid Chloride Permeability Test (RCPT) f8.8% 2,000
3.13 Drying shrinkage (28 1) ] 1,000
o=
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sgazdean1siuinig el BNIIAIUINT RUGLNR
(um) aAsgIuiignsds)
3.14 Schmidt Hammer (1 90 12 q@) YRz 500
3.15 Ultrasonic pulse velocity (UPV) Ay 500
3.16 Ferro scan #7.4 1,000
4. M51918AI9E19ABUNSA (Coring of Concrete)
VALFUEUAUENANT 15 LWURLIAS . 50 ASTM C1604/ C1604M-05
(faANEN 1 WURLLAT) (2012)
VALFUHIUAUENAN 3-10 LBUALUAT . 50 ASTM C1604/ C1604M-05 (2012)
(faANEN 1 WURLLAT)
5. naguAunuILLuluau (Field Test)
5.1 Field C.B.R. pld 1,000 ASTM D1883-16
5.2 Field Density 0 500 ASTM D1556/D 1556M-15el
5.3 Plate Bearing n 2,000 ASTM D1194-94
6. nagoufuluauu (Soil Field Test)
6.1 Standard Penetration n 300 ASTM D1586-11
6.2 Vane Shear-Precision Torque Pl 300 ASTM D4648/ D4648M-16
6.3 Vane Shear-Precision Wrench M 300 ASTM D2063/ D2063M-10 (2018)
7. MIVAEDUALNID Soil Aggregate @mSUUNBAI1T (Soil Aggregate)
7.1 Atterberg's Limit (LL PL PI) PY.ay 1,200 ASTM D4318-171
7.2 CB.R. TuviosUfURn1s (s Modified wuulsiutti ne.ay 2,800 ASTM D1883-16
7.3 C.B.R. TuosujuRnIs (s3u Modified wuuugiin) 3,000 ASTM D1883-16
7.4 Consolidation by Load Increment IIGH 8,000 ASTM D2435/ D2435M-11
7.5 Compaction - Standard test HIH 1,500 ASTM D698-12e2
7.6 Compaction - Modified test Fe.8y 1,800 ASTM D1557-12e1
7.7 wivuaveudinfu (Gradation) Souuws MYy 800 ASTM D6913/ D6913M-17
7.8 Muuavesdinfy (Gradation) s'awfw HIGH 1,800 ASTM D6913/ D6913M-17
7.9 Hydrometer analysis fe.8Y 1,800 ASTM D7928-17
7.10 Moisture Content IRt 200 ASTM D2216-10
7.11 Relative Density Fe.8y 1,500 ASTM D4254-16
7.12 Shear - Direct (3 f79814) HIGH 4,000 ASTM D3080/ D3080M-11
7.13 Specific Gravity f8.8% 750 ASTM D854-14
7.14 Unconfined Compression FY.ay 1,600 ASTM D2166/ D2166M-16
7.15 Shrinkage - Linear FY.ay 3,500 ASTM D4943-18
7.16 Shrinkage - Volumetric FY.ay 3,500 ASTM D4943-18
7.17 Unit Weight HINGH 1,600 ASTM D7263-09(2018)e2
7.18 Abrasion Test (L.A) PY.ay 2,000 ASTM C131/ C131M-14
7.19 Absorption ISIGH 700 ASTM D6473-15
7.20 Gradation HINGH 800 ASTM D6913/ D6913M-17
7.21 Permeability (n518) HREIGH 3,000
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(um) aAsgIuiignsds)
7.22 Permeability (AuLnilen) fY.ay 4,000
8. #un3m (Coarse Aggregate)
8.1 Soundness(33u Sieve) #8.8Y 4,200 ASTM (C88/ C88M-18
8.2 Specific Gravity Absorption 7.8 700 ASTM C127
8.3 Unit Weigh 7883 1,500 ASTM C29
8.4 Clay Lump 788y 1,000 ASTM C142/ C142M-17
8.5 Gradation IIGH 800 ASTM C33
8.6 Percentage Passing Sieve No. 200 78.8% 1,200 ASTM C136/ C136M
8.7 Abrasion Test (L.A.) #8.8y 2,000 ASTM C136/ C131M
8.8 Organic Impurities $8.8% 1,200 ASTM C87/C87TM
9. n518 ( Fine Aggregate)
9.1 Soundness(33u Sieve) #8.8Y 4,200 ASTM (C88/ C88M-18
9.2 Specific Gravity Absorption 78.8 700 ASTM C128
9.3 Surface Moisture $8.8% 1,000 ASTM C70-13
9.4 Surface Test HIGH 1,000 ASTM C566-13
10. wianlassasng (Steel)
10.1 wdnnea31s (RB 5o DB)
10.1.1 \WENIUA 6 - 12 1. IRt 250 ASTM E 8M
10.1.2 \winwunm 16 — 22 13l ne.ag 400
10.1.3 WwianwuA 25 Lal. ne.ag 600
10.1.4 \WanUUA 28 L. ne.ag 750
10.1.5 WwianwuIA 32 Ul 38L1ANIn nY.ay 1,200
10.2 .ANLESUSALTS (Prestress)
10.2.1 a299AKIIIUIA 0-10 L. nY.ay 500
10.2.2 a19ALIITUIN UINATT 10 UL nY.ay 700 ASTME 8
10.2.3 anafiinded 3/8” way 1/2” nY.ay 1,000
10.3 wifingUnssas (Square Pipe Carbon Steel)vias/indn ne.ag 200 TIS 107 (weon 107)
napy/nans C
11. Mmlangmegsieaeaian aounin (Coring of Asphalt)
11.1 vunaduruaugnans 15 wuiwns Y3, 40
(RANAN 1 WURLLAT ) AOTM DS361/ 5361
11.2 YuaLdusuAuENans 3-10 wuRwnS Y3, 40
(MANAN 1 WURALLAT )
12. By (Brick) 8gAaUNIANAN (Concrete Block)
12.1 7.2 x 19.5 x 39.5 %. lRH] 180
12.2 9.0 x 19.5 x 39.5 @4. 788y 200
ASTM C67/ C67TM-18
12.3 15.0 x 19.5 x 39.5 %y. 788y 250
12.4 20.0 x 19.5 x 39.5 «4l. 788y 300
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(V)

NUYLYA

(31193 IUNE1989)

a

13. dgUszAuAa@ey FaiAn 3e8gYuNT1877 (Calcium Silicate Face Bricks or Sand-Lime Bricks) (s19n.167 2519)

13.1 Mdsnuusssadign ne.ag 100 ASTM C67/C67M-18

13.2 vwauazn1sdnden 1IGH 100 ASTM C67/C67M-18
14. 8gUseau (Facing Bricks) (18n.168 2546)

14.1 MAWIULIISA ne.ay 100 ASTM C67/C67M-18

14.2 msgedutiuasduszavsnisduh ne.ay 100 ASTM C67/C67M-18
15. dgnaauseau (Structural Clay Facing Tiles) (18n.169 2519)

15.1 Magedath ne.az 100 ASTM C67/C6TM-18

15.2 MAWIULIISR ne.ay 100 ASTM C67/C67M-18
16. 14l (Timber)

16.1 Compression IIGH 300

16.2 Tension 78.8% 300 ASTM D143

16.3 Bending IIGH 400

16.4 Stress-Strain Curve $8.8% 1,600

16.5 Specific Gravity fY.8 200

16.6 Moisture Content M8.8Y 150

Wewe: 1. hnamegeuvessenvageudue uenmiloaniiszylitheiu azfintsandmvundunsally

2. dasAmaaautnady Wusndmiunisdmaaeuiinuedrinssueans uninendeuiing winti

3. MIVAdOUUBNEDIUN

3.1 nsdleanuanaaudumswianitensiay 3,000 Um

3.2 A AnunIg 800 U/Aw/Ju
3.3 Yavngarwmthededas 3 Juvinig

4. nIaneFeULsImINSUNa L TURE Y

4.1 HeAldIeiindes@u 1 Wihvessiavaaaumuund laefesdeduiiagienauian 12:00 u.

4.2 inianithumageusalidds 1,000 vm deuderruinisaiu 300 um

3. HavAADUIZEDNIEY 1 90 nieuaneldu MnFoINSTBNUNARILAL wiuay 200 U
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