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AiIUCIK:

Sample Name:

Silver nanoparticte algonate no blue light

Sample Source type:

Sample bulk lot ref:

MASTERSIZER

Measured by:
E500

Result Source:

Edited

Result Analysis Report

Thursday, March 02. 2006 11:16:45 AM

Analysed:

Thursday. March 02. 2006 11 16 46 AM

Particle Name: Accessory Name: Analysis model: Sensitivity:
silver Hydro 2000MU (A) General purpose Normal
Particle sorption: Obscuration:
1350 U) XU m,m 1462 ¢
Dispersant Name: DispersantRI: Weighted Residue): Result Emuiation:
ater 3004 % off
Concentration: Span : Uniformity: Result units:
6.2974  %Vol 0730 0.234 Number
Specific Surface Area: Surface Weighted Mean D{3,2]: Vol. Weighted Mean 0(4,3]:
m*lg 01 urr 0115 um
(m])' 1@ g d{0.9): 0.120
25
2 5
3
5
%_01 0.1 1 10 100 1000 3000

Particle Size (um)

(— Silver nanoparticle algonate no biue light sonicator Pr, Thursday, March 02, 2006 11.16 45 AM
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Sample Name:

Silver nanoparbcle CoPSS blue light no

Sample Source & type:

Sample bulk lot ref.

Particle Name:
silver

Particle RI:

1350

Dispersant Name:
Water

Concentration:

00000 %Vd

Specific Surface Area:
m'ly

<K01):  0.060 urn

-Silver nanoparticle CoPSS blue light no sonic, Thursday. March 02. 2006 9.

Operator note*:

- *iv Lia

MASTEHSIZER

Result Analysis Report

SOP Name:

Measured by:
E500

Result Source:
Edited

Accessory Name:
Hydro 2000MU (A)

Absorption:
0
Dispersant RI:

Span :
0795

Surface Weighted Mean D[3,2]:
0.114 um

d(0.5):  0.083 um
PwticH stw attribution

0.1 10

Td « 4] (0) 16*4-992456 F « *(44) (0) 10*4-692769

10:1

Particle Size (pm)
gggre I‘ag**!

«06
1318
8 146 151
1 1660 17378
1906 19963
718

2512 26303
0

33U 3874

3602 3811
4 46706

5012 52481

574 60266
6807 66 183

TU3

91201
to oo 14713

11482 1X226

) A0CV* 52

Serial NumCer - MAL101647

Thursday. March 02.2006 9 44.29 AM

Analysed:

Thursday. March 02. 2006 9 44 3C AM

Analysis m

odel:

General purpose

Size range
0.020

10 2000000 um

Weighted Residual:

47 252

Uniformity:
0254

%

Vol. Weighted Mean 0(4.31:
0137 um

Sensitivity:
Normal
Obscuration:
000 %
ResultEmulation:
off

Resultunits:
Number

d0.9): 0126 um

100 1000
44.29 A
a»i » nle
000
708ax
s
000 31628
78
% 416988
o msX
000
000
000 Q%
w S
000 15895
Copolymer

pH 7

3000

N/rel

1445440

R

287 /R
2611886
206402

L3
3801604
4385198
011672
5754360

8606934
7586778

87006»
WODGD

Filename Siver
Record 74°er 42
02#4+1.2006 1126 53 AW

14



MASTERSIZER <20gB

Result Analysis Report

Sampte Nam®: SOP Name:
Silver nanoparticle PMA shorttime blue Thursday. March 02, 2006 10 37:08 AM
Sample Source a type: Measured by: Analysed:
E50C Thursday. March 02. 2006 10 37:09 AM
Sampte bulk tot ref. Result Source:
Edited
Particle Name: Accessory Name: Analysis model: Sensitivity:
Silver Hydro 2000MU (A) General purpose Normal
Particle RI: Absorption: Size range: Obscuration:
1350 0 0.020 to 2000000 um 461 %
Dispersent Name: Dispersant RI: Weighted Residual: Result Emulation:
Water 1.330 11388 % off
Concentration: Span : Uniformity: Result units:
15559 %Vol 0926 0302 Number
Specific Surface Area: Surface Weighted Mean D[3,2]: Vol. Weighted Mean D[4,3):
54 8 m*/fl 0.110 um 0123 um
¥0.1):  0.053 umn d(0.5): 0079 um d(0.9): 0126 um
Particle Size Distribution
18
16
e 14
R )
g 10
E s
z
6
4
2
% 01 01 1 10 100 1000 3000
Particle Sze (um) -~
[ Silver nanoparticie PMA short time blue light, Thursday, March 02, 2006 10.37.08 AM
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Operator notes:
Mehwn A » lia Msierww 2000 Ver 22 File ~*TIM silver
Mav*am. « »rexre* MAIL01*47 Record Mimeer 43
Tel - (0) 1684-692456 f ax *|««J () *664-892" 02 Mar 2006 11 26 33 AM

3 PMA
10:10 pH 4 2

5



Sample Name:

Silver nanoparlicle pma 10_10 long time

MASTERSZER

Result Analysis Report

Measu

red:

16

Thursday March 02. 2006 9 27 22 AM

Sample Source & type: Measured by: Analysed:
E500 Thureday. March 02. 2006 11 22 07 AM
Sample bulk tot ref: Result Source:
Edited
Particle Name: Accessory Name: Analysis model: Sensitivity:
silver Hydro 2000MU (A) General purpose Normal
Particle RI: Gmsorption: nm o, Obscuration:
1.350 » - um 000 %
Dispersant Name: Dispersant Ri: Weighted Residual: Result Emulation:
Water 1330 56.055 % off
Concentration: Uniformity: Result units:
0.0000 %V0l 0261 Number
specific Surface Area: Surface Weighted Mean D[3.2L; Vol. Weighted Mean D[4.3]:
50 d ml 0116 im 0.143 um
40]): (0.5); <09): 0130
_Particle $ze Distribution
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6
4
2
%.01 0.1 1 10 100 1000 3000
Particle Size (um)
[—Silver nanoparticle pma 10_10 long time reduction, Thursday, March 02, 2006 9.27.22 AM
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ALY

Sample Nam*:
Silver nanoparticle ALG 30 min no blue

Sample Source type.

Sample bulk lot ref:

MASTERSIZER

Result Analysis Report

Measured by:
E500

Result Source:
Edrted

8

Wednesday. March 08. 2006 143:33 PM

Analysed:

Wednesday March 08. 2006 303 15 PM

Particle Name: Analysis model: Sensitivity:
Silver £ £ S R General purpose Normal
Particle RI: @sorplion: Obscuration:
1350 0.020 9 to 2000000 um 146 %
D\sFersant Name: Dispersant RI: Weighted Residual: Result Emulation:
Water 1.350 6.24% % of
Concentration: Span Uniformity: Result units:
00471 %Vl 1.174 0397 Number
Specific Surface Area: Surface Weighted Mean D[3,2]: Voi. Weighted Mean D[4,3]:
48 6 m*lg 0123 umn 0662 um
d(0.1):  0.037 d(0.5):  0.066 d{0.9): 0.114
Particle Size Distribution
18
14
12
£ 10
2
5 .
4
2
t2).0‘! 0.1 1 10 100 1000 3000
Particle Size (um)
(— Siver nanoparticle ALG 30 min no biue light, Wednesday, March 08, 2006 1.43.33 PM
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Operator notes:

T+ . 144] (0l 1614 897456 Fu <41 (0) 1684592789

10:10
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Sample Nam*:

Silver nanoparticle ALG 1 hr no blue light

Sample Source & type:

Sample bulk lot ref:

MASTERSIZER <3n

SOP Name:

Measured by:
E500

Result Source:

Edited

Result Analysis Report

Wednesday. March 08. 2006 2 00:57 PM

Analysed:
Wednesday. March 08 2006 2 00 58 PM

Particle Name: Accessory Name: Analysis model: Sensitivity:
silver sus Hydro 2000VU (A) General purpose Normal
Particle RI: sorption: Ohscuration:
1380 6] 0020 8 to 2000000 m 195 %
Dispersant Name: Dispersant RI: We%hted Residual: Result Emulation:
ater 1330 32 %
Concentration: Span Uniformity: Result units:
0.0315  %Vol 1181 0395 y Number
Specific Surface Area: Surface Weighted Mean 0(3,2] Vol. Weighted Mean 0(4,3):
259 mvl 0.251 um 6.639 ’ um )
d(0.1): 0.056 um d(0.8): 0.079 um 46(0.9): 0.148 um
= Particle Size Distribution
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Particle Size (pum)

Siiver nanoparticie ALG 1 hr no biue light, Wednesday, March 08. 2008 2.00.57 PM
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AR R N

ampto Name:

Silve‘; nanoparticle ALG 6 hr no blue light

Sample Source & type:

Sample bulk tot ret:

SOP Name:

Measured by:
E500

Result Source
Edited

MASTERSIZER

Result Analysis Report

Wednesday. March ca. 2006 2 14 50 PM
Analysed:
Wednesday March 08 2006 2 1451 PM

Particle Name: Accessory Name: Analysis model: Sensitivity:
silver Hydro 2000MU (A) Genéral purpose Normal
Particle RI: 0)sorption: Siae range: Obscuration:
1.350 0020 to 2000 000 %
Dist)ersant Name: Disgersant RI: Weia%hled Residual: Result Emulation:
Water 1330 31 % off
Concentration: Span Uniformity: Resultunits:
06628  %Vol 0.739 0237 Number
Specific Surface Area: Surface Weighted Mean 0(3,21: Vol. Weighted Mean D[4,3]:
574 m*lg 0.105 um 0.116 um
d(0.1):  0.061 um d(0.5):  0.081 um d(0.9): 0.121 um
Particle Size Distribution
g, 15
i .
5
%.01 0.1 1 10 100 1000 3000
Particle Size (um)
Silver nanoparticle ALG 6 hr no biue light, Wednesday, March 08, 2006 2 14.50 PM
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Operator notes:
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TIA
I rg-rn

SilWf nanoparticle ALG 15 hr no blue

Sample Source & type:

Sample bulk lot ref:

Particle Name:
silver

Particle RI:
1.350

Dispersant Name:
Water

Concentration:
2.8812 %Vol

Specific Surface Area:
mVg

(0.1): 0061
25

2
¢ 5
, 0

b

VN

0.1

MASTERSIZER

Result Analysis Report

SOP Name:
Wednesday, March 0S. 2006 2 29:58 PM
Measured by: Analysed:
E500 Wednesday. March 08. 2006 2 29 59 PM
Result Source:
Edited
Accessory Name: Analysis model: Sensitivity:
Hydro 2000MU (A) General purpose Normal
bsorption: Obscuration:
6 ,000 000 693 %
Dispersant R: Weighted Residual: Result Emulation:
1.330 3119 % off
Span : Uniformity: Resultunits:
0728 0234 Number
Surface Weighted Mean D(3,2J: Vol. Weighted Mean D{4,3):
0103 um 0.114 um
d(0.5): 0.081 um d(0.9): 0.119
Partiel* Silt attribution
10 100 1000 3000

Particle Size ()

Silver nanoparticle ALG 15 hr no blue light, Wednesday. March 08. 2006 2:29:58 PM
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0240 2512 26303 275423
0276 2884 3c200 316228 3311311
0316 3311 34674 363078 3801 694
0363 3802 36811 416880 4360158
0417 4366 45 » 478630 5011 872
0479 5012 52481 5754199
0500 5754 60298
0031 ggg 6607 60183 724438 7585776
0724 7566 79433 831 764
0832 000 8710 91201 964983
0666 (i 10000 104713 1096478
1006 120236 1256985
MenerSW 2000Ve* 522 File m ' ALGISH
Serial Number MAL101647 Record fewrfcer 16

Tel . «{44] (0) 1664+92456 Fax ~4] 10) 1664-692789

10:10

06 Mer 2006 3 07 57 P

Alginate
pH 7 15
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MASTERSIZER

_Y
i{o.aw
Result Analysis Report
Sample Name;, SOP Name:
Silver nanoparticle ALG 24 hr no blue Wednesday March 08. 2006 2 40 56 PM
Sample Source & type: Measured by Analysed:
E500 Wednesday March 08. 2006 240 57 PM
Sample bulk lot ref: Result Source:
Edited
Particle Name: Accessory Name: Analysis model: Sensitivity:
Silver Hydro 2000MU (A) Geneyral purpose Normal /
Particle RI: Obsorption: Size range: Obscuration:
1,350 ) 0020 ° to 2000000 um 762 %
D|sPersant Name: D|s§)ersant R): Wei%hted Residual: Result Emulation.
Water 1330 330 % Off
Concentration: Span : Uniformity: Result units:
31811 %ol 0%28 0234 Y Number
Sgecific Surface Area: Surface Weighted Mean DJ3.2]: Vol Weighted Mean DI4f3:
58.2 mig 0103 im 0114 um
d.): 0.081 um d(0.5): 008t um <09: 0119
25 _Particie Size Distribution
20
T
:
3 10
5
%01 0.1 1 10 100 1000 3000
Particle Size (um)
(— Silver nanoparticle ALG 24 hr no blue light, Wednesday, March 08, 2006 2:40:56 PM
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Operator notes:
MMBf».  2000v#r 522 it # # A024-
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a MASTERSIZER

*yFarijy 1%4 -

Result Analysis Report

Sample Name; . ~ SOP Name:
Silver nanoparticie ALG 48hr no blue light Wednesday. March 06 2006 2 56 10 PM
Sample Source & type: Measured by: Analysed:
E500 Wednesday. March 08 2006 2 55 11 PM
Sample bulk lot ref: Result Source:
Edited
Particle Name: Accessory Name; Analysis model: Sensitivity:
Sliver Hydro 2000MU (A) General purpose Normal
Particle RI: Absorption: Size range: Obscuration:
1350 0 0020 to. 2000000 um 569 %
D|sPersant Name: D|s§)ersant RI: Weti%hted Residual: Result Emulation:
Water 1330 32 % Off
Concentration: Span : Uniformity: Result units:
23344 %ol 0.730 0234 Number
Sé)ecific Surface Area: Surface Weighted Mean D[3,2]: Vol. Weighted Mean D[4,3}:
581 mJg 0.103 um 0115 um
d(0.1):  0.061 urn d(0.5):  0.081 um d(0.9):  0.120 um
Piftfcl» Sa» Qiitribution
20
c 15
10
Ot 0.1 1 10 100 1000 3000

Particle Size (ljm)
-Silver nanoparticle ALG 4Bhr no blue light. Wednesday, March 08. 2006 2:55:10 PNﬂm}

0011 m) 1250 13183 138C08 1446440
0013 0136 1446 15136 156489
0015 0156 1560 17378 181970
001? 0162 1906 19963 206900 2187702
0320 0209 2tee 22909 22962 2511 MS
0023 0240 2512 26303 275423 2854 032
0026 0275 2864 30200 3311 311
0030 3311 34674 A 3601 84
0035 ?f%fi 3002 30811 416808 4355150
0040 0417 4366 45709 476830 5011 872
0046 0479 5012, 52481 549541 5754 389
PO ) 0560 5754 60256 630967 6805934
(R 1761 0631 6607 69 183 724438 7595778
iy 0724 7506 79433 831 764 8709436
U7y v 0632 «710 91201 964993
1897

0091 oo 0966 10000 104713 1006478

6 1096 11462 120226 1256925

Operator notes:

Manors,™ 2000 Var 5 22 Fxa name AiG48h
Serial NuTSe- MAL 101847
i » »}44] (0) 1684-892456 F U * 4] (0) 1684-092789 06 Mar 2006 3 07 02 PM

10 Alginate
10:10 pH7 18
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Alginate 100 mm 300 ml
Alginate 198 g/mol
M s Mw (g/mol) X C (ml) X V (ml)
M
Mw ; (g/mol)
Vv
C
M = 198 g/mol X 100 mmol/Z X 300 ml
594 ¢
59 ¢ pH
300 ml Alginate 100 mMm 300 ml
2 (solution)
PMA 100 mM 40 ml

PMA 30% (30% solution)



86

PMA 108 g/mol

« | v o= Mw (g/mal) X C, mmali X V, ml
1 C’
V)
Mw (g/mol)
v?2
C2
C)
Vv, = 108 g/mol X 100 mmol/L X 40 ml
0.3
144 ml
PMA 30% 144 ml
pH 40 ml PMA
100 mM 40 ml
3.
11 pH4
1 100 ( pH4 100 )
4
12 pHT
1 100 ( pH 7 100 )
100
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13 pHI
- 100 ( pHI 100 )
100
pH 9
4,
PMA 10 mM 50 ml
PMA 100 mM
Q= CV
C
C2
v,
V2
v o= bap
¢,
10mmol/l X 50 ml
100 mmolz
5ml
PMA 100 mM Sml
pH 50 ml PMA 10mm

50 ml



1

2522
.. 2540

88

2545
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