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The properties of surfactants used are as follows (Wade and Weller, 1994)

Chemical name:
Molecular formula:
Molecular weight:
HLB:

Melting point:
Specific gravity:
Solubility:

Appearance:
Functional category:

Chemical name:
Molecular formula:
Molecular weight:
HLB:

Melting point:
Specific gravity:
Solubility:

Appearance:
Functional category:

L Brije7n

Polyoxyethylene (2) stearyl ether

C22H4603

359

4.9

43 °c

1.09

Soluble in ethanol. Dispersible in cottonseed oil

Insoluble in mineral oil, propylene glycol and water

White waxy solid

Non-ionic surfactant, emulsifying agent, solubilizing agent and

wetting agent
2. Brij@s

Polyoxyethylene (20) stearyl ether

C58H118021

1151.56

153

B °c

1.09

Soluble in ethanol and water. Dispersible in cottonseed oil
Insoluble in mineral oil, propylene glycol

White waxy solid

Non-ionic surfactant, emulsifying agent, solubilizing agent and
wetting agent



Structural formula;

Chemical name;

Definition:

HLB:

Melting point;
Density:
Solubility:

Appearance:

106

O onn
Kk

0 kO7kO KOk
o I

Cetostearyl alcohol (Laurex®)

Cetostearyl alcohol

A mixture of solid aliphatic alcohols. It contains not less than
40% of stearyl alcohol (CigFBgO; MW 270.5) and the sum of
the contents of cetyl alcohol (C1.6H340; MW 242.4) and of
stearyl alcohol is not less than 90.0%

13-14

48-53 °c

0.4 g/lcm3

Soluble in ethanol (95%), ether and oil

Practically insoluble in water

White flakes or granules. On heating, it melts to a clear,

colorless liquid free of suspended matter.

Functional category: Emollient, emulsifying agent, viscosity-increasing agent
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4. Cetomacrogol 1000 (Cresmer® 1000)

Chemical name: Polyoxyethylene glycol 1000

Molecular formula:  CH3(CH2 m(OCH2CH2) OH where m = 15-17 and = 20-24

Molecular weight:  1125-1326

HLB: 15.8

Melting point: 38 °c

Specific gravity: 0.949

Refractive index: 1.448-1.452

Solubility: Soluble in water, toluene and ethanol upon warming

Appearance: White waxy solid at room temperature

Functional category: Non-ionic surfactant, emulsifying agent, solubilizing agent and
wetting agent

b. Polysorbate 20 (Tween® 20)

Chemical name: Polyoxyethylene (20) sorbitan monolaurate

Molecular formula:  CsgH 114026

Molecular weight: 1128

HLB: 16.7

Relative density: 11

Solubility: Miscible with ethanol, water, ethyl acetate and methanol
Insoluble in mineral oil and vegetable oil

Appearance: Yellow oily liquid at 25 ¢

Functional category: Non-ionic surfactant, emulsifying agent, solubilizing agent,
wetting agent and dispersing/suspending agent
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Structural formula;

CH2[OCH2CH2I20CO[CH2]10CH3
o[0 20 20], |
HGH[OCH2CH2]O H

[OCH2CH2]xOH

WHxt+y+z=20

6. Polysorbate 60 (Tween® 60)

Chemical name: Polyoxyethylene (20) sorbitan monostearate

Molecular formula:  ceaH126026

Molecular Weight: 1312

HLB: 14.9

Relative density: 1.08

Solubility: Miscible with ethanol, water, ethyl acetate and methanol
Practically insoluble in fatty oils and in liquid paraffin

Appearance: Yellow gelatinous mass at 25 C

Functional category: Non-ionic surfactant, emulsifying agent, solubilizing agent,
wetting agent and dispersing/suspending agent

Structural formula:

H2[OCH2CH2]pC O [CH 2]i6CH3

CH2CH20]L (i

HCH[OCH2CH2]yoH

Q1

[OCH2CH2]xOH

WHx+y+z=20



Chemical name:
Molecular formula:
Molecular Weight:
HLB:

Relative density:

Solubility:

Appearance:;

Functional category:

Structural formula
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1. Polysorbate 80 (Tween® 80)

Polyoxyethylene (20) sorbitan monooleate

C64H 124026

1310

15.0

11

Miscible with water, alcohol, dehydrate alcohol, ethylacetate,
and methyl alcohol

Pratically insoluble in liquid paraffin and fixed oils

Yellowish or brownish-yellow oily liquid with a faint
characteristic odor,

Non-ionic surfactant, emulsifying agent, solubilizing agent,
wetting agent and dispersing/suspending agent

H\ JOCH2CH2] OH
HO[CH2CH2E ]*0 h r '

—— CH2[OCH2CHZ20CO[CHZ 7 \ . H

[OCH2CHZ50H
[OCHXCHZZOCO(CH2I7/ ~ H

w+Xx+y+z=20
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APPENDIX B

The details of microgmulsion formation and appearance of nanoparticles
and CoenzymeQio - loaded nanoparticles.



All of formulations were prepared to the final volume of 2 mL.The appearance
of the samples was recored as seen in Tables B1-B9 and the following symbols were
used.

" ME = microemulsion; C = clear; ST = slightly turbid; T = turbid; M = milky;
p = precipitation or formulation unstable; PY = pale yellow color; YY = yellow color;
SY= strong yellow color; N = microemulsion not formed at 60 + 2 °C; Y =
microemulsion formed at 60 + 2 °C. *mL = milliliter of 100 mM stock solution of 100

mM Brij® 78 or 10% Tween® 80.

Table BL ~ The appearance of formulations consisting of 2 mg/mL wax (4:1
cetostearyl alcohol:Tween® 20 and different concentrations of Brij® 78.

o Brij® 78 Water = m aEt . Appearance
mM  *mL %ww  mL Yowlw 10min 24 hours  1week
At 0 0 0 1.996 99.8 N M M P
A2 1 0.02 1 1976 9838 N M M M
A3 2 0.04 2 1.956 97.8 N T M M
A4 3 0.06 3 1.936 96.8 N T T M
AS 4 0.08 4 1916 95.8 N T T M
Ab 5 0.10 5 1.896 94.8 N T T M
AT 6 0.12 6 1.876 93.8 N ST M M
A8 I 0.14 I 1.856 92.8 N ST M M
A9 8 016 8 183 918 N ST M P
A0 9 0.18 9 1.816 90.8 N ST P P
All 10 02 10 179 8938 Y ST P P
ALl2 1 0.22 il 1.776 88.8 Y ST P P
Al3 12 0.24 12 1.756 87.8 Y ST P P
Al4 13 0.26 13 1.736 86.8 Y ST P P
Al5 U4 0.28 14 1.716 85.8 Y ST P P
Al6 15 0.3 15 1.696 84.8 Y ST P P



Table B2 The appearance of formulations consisting of 2 mg/mL wax (41
cetostearyl alcohol: Tween® 60 and different concentrations of Brij® 78.

o Brij® 78 Water f ME Appearance
aMoo*mL %/ omL o %/ OMAONgmin 24hours  Lweek

AlT 0 0 0 19% 998 N M M P
A8 1 002 1 1976 988 N T T M
A9 2 004 2 1956 978 N T T M
A0 3 006 3 1936 %638 N ST T M
AL 4 008 4 1916 958 N ST T M
A2 5 010 5 18% 948 N ST T M
A3 6 012 6 1876 938 N ST T M
A4 7 014 1 1856 928 N ST M P
A% 8 016 8 183% 918 N ST M P
A% 9 018 9 1816 908 Y ST P P
Al 10 020 10 1796 898 Y ST P P
A8 U 02 1 1776 8838 Y ST P P
A9 12 024 2 176 878 Y ST P P
AN 13 026 3 1736 868 Y ST P P
Al 14 028 4 1716 858 Y ST P P
A2 15 030 5 1696 848 Y ST P P
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Table B3 The appearance of formulations consisting of 2 mg/mL wax (4.1
cetostearyl alcohol: cetomacrogol) and different concentrations of Brij®

18.
o Brij® 78 Water f ME Appearance
oM *mL S%whw o mL o %/ oMM ggmin 9nhours  Lweek

A3 0 0 0 19% 998 N M M P
Ad 1 002 1 1976 988 N M M M
A2 004 2 1956 978 N T T M
A% 3 006 3 1936 968 N T T M
AT 4 008 4 1916 958 N T T M
A5 010 5 18% %438 N ST T M
A9 6 012 6 1876~ 938 N ST M P
A 7 014 1 1856 928 N ST M P
ML 8 016 8 183% 918 N ST M P
A2 9 018 9 1816 908 Y ST P P
A3 10 020 100 179% 898 Y ST P P
Ad 11 02 i} 1776 838 Y ST P P
A5 12 024 2 176 818 Y ST P P
A 1B 026 13 173% 868 Y ST P P
AT 1 028 4 1716 858 Y ST P P
Al 15 030 5 1696 848 Y ST P P
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Table B4 The appearance of formulations consisting of 2 mg/mL Brij 72@and
different concentrations of Brij® 78,

o Brij® 78 Wiater f ME. Appearance
oMo ofmL %/ mL %whw OMAONgomin 24hours  Lweek
A9 0 0 0 199% 998 N M M P
A0 1 002 1 1976 98.8 N T T M
AL 2 0.04 2 19%6 978 N T T M
A2 3 0.06 3 1936 968 N T T M
A3 4 0.08 4 1916 958 N T T M
A4 5 0.10 5 189% 948 N ST T M
A5 6 0.12 6 1876 938 Y ST ST P
A6 7 0.14 ! 185% 928 Y ST ST P
A5t 8 016 8 183% 918 Y ST ST P
A8 9 0.18 9 1816 908 Y ST ST P
A9 10 020 10 1796 898 X ST T P
A0 11 02 i 1776 888 ¥ ST T P
A6l 12 04 12 1756 878 Y ST T P
A62 13 026 13 1736 868 Y ST P P
A3 14 028 14 1716 858 Y ST P P
Aed 15 030 15 169% 848 Y ST P P



Table B5
RX
mM
BL 0
B2 2
B3 4
B4 6
B 8
B6 10
BT 12
B8 U
B9 16
BIO 18
BII 20
B2 22
BI3 24
Bl4 26
BI5 27
BI6 28
BL7 29

B18

30
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The appearance of formulations consisting of 2 mg/mL wax (4.1
cetostearyl alcohol: Tween®20) and different concentrations of Tween®80.

Tw en®80
*mL
0
0.052
0.105
0.157
0.210
0.262
0.314
0.367
0.419
0.472
0.524
0.577
0.629
0.681
0.707
0.734
0.760
0.786

Yow/w
0
2.62
5.24
1.86
10.48
1310
15.72
18.34
20.96
2358
26.20
28.82
3144
34.06
35.37
36.68
37.99
39.30

Water

mL
1.996
1944
1891
1839
1.786
1734
1,682
1.629
1571
1524
1472
1420
1.367
1315
1.289
1.262
1.236
1210

Yow/w
99.80
97.18
94.56
91.94
89.32
86.70
84.08
81.46
18.84
16.22
73.60
70.98
68.36
65.74
64.43
63.12
6181
60.50

ME
formation

< < <=2 EEEEEEEEEEE ===

10 min
M
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST

O O OO O O O

Appearance
24 hours
M
T
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
T
T

Tweek

ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
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Table B6 The appearance of formulations consisting of 2 mg/mL wax (4.1
cetostearyl alcohol: Tween® 60) and different concentrations of Tween®80.

Rx

B19
B20
B2l
B22
B23
B24
B25
B26
B27
B28
B29
B30
B3l
B32
B33
B34
B35
B36
B37

mM

0
2
4
6
8

10
12
14
16
18
20
2
2
25
26
2
28
29
30

T- een® 80

*mL
0
0
0.052
0.105
0.157
0.210
0.262
0.314
0.367
0.419
0.472
0.524
0.577
0.655
0.681
0.707
0.734
0.760
0.786

Yowiw
0
0

2.62
5.24
1.86
10.48
1310
15.72
18.34
20.96
2358
26.20
28.82
32.75
34.06
35.37
36.68
37.99
39.30

Water

mL %/

19%  99.80
19%  99.80
1944 9718
1891 9456
1839 91.9%
1786 89.32
1734 86.70
1682 84.08
1629 8146
1577 7884
1524 7622
1472 7360
1420 70,98
1341 67.05
1315 65.74
1289 64.43
1262 6312
1236 6181
1210 60.50

ME
formation

< < << =Z2EEEEEEEEEEEE ==

10 min
M
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST

(o]

O O O O O

Appearance
24 hours
M
T
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST

1 week
P
-
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
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Table B7 The appearance of formulations consisting of 2 mg/mL wax (4:1
cetostearyl alcohol: cetomacrogol) and different concentrations of

Tween® 80.
Tween® 80 Water ME. Appearance
Rx formation _
mM  *mL %ww  mL  Y%wiw 10min - 24 hours ~ Tweek

B38
B39
B40
B4l
B42

0 0 19%  99.80
0052 262 194 9718
0105 524 1891 9456
0157 78 189 9194
0210 1048 1786  89.32
B3 10 022 1310 1734  86./0
B4 12 0314 1572 1682 8408
B 14 0367 1834 1629 8146 ST ST ST
B 16 0419 209 157 7884 ST ST ST

N M M P
N
N
N
N
N
N
N
N
B&T 18 0472 2358 1524 7622 N ST ST ST
N
N
N
N
Y
Y
Y
Y
Y

ST T T
ST ST ST
ST ST ST
ST ST ST
ST ST ST
ST ST ST

co o BN O

B 20 0524 2620 1472 7360 ST ST
B4 2 0577 288 140 7098 ST ST
BSO 23 0603 3013 1393 6967 ST ST
Bl 24 0629 3144 1367  68.36 ST ST
B2 25 065 3275 134l 67.06 ST ST
B 26 06812 3406 1315 6574 ST ST
B 27 0707 337 1289 6443 ST ST
BSS 28 0734 3668 1262 6312 ST ST
B 30 0786 3930 1210 605 ST T

wn
i

O OO OO OO OO O OO O



Table B8

Rx

B57
B38
B39
B60
B61
B62
B63
B64
B65
B66
B67
B68
B69
B70
BTl
B73
B75
B77
B78

mM

co o BB o o

14
16
17
18
19
20
A
2
2
26
28
30
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The appearance of formulations consisting of 2 mg/mL Brij® 72 and
different concentrations of Tween® 80.

Tween®180
*mL
0
0.052
0.105
0.1572
0.210
0.262
0.314
0.367
0.419
0.445
0.472
0.498
0.524
0.550
0.576
0.629
0.681
0.734
0.786

Yowiw
0
2.62
h.24
1.86
1048
1310
15.72
18.34
2096
22.21
2358
24.89
26.20
2151
28.82
3144
34.06
36.68
39.30

Water
mL Y%wiw
19%  99.80
1944 97.18
1891 94.56
1839 9194
1786  89.32
1734 86.70
1682 84.08
1629 8146
15771 7834
1551 7753
1524 76.22
1498 7491
1472 7360
1446 7229
1420 70.98
1367 68.36
1315 6574
1262 6312
1210 60.50

ME.
formation

< < < <X <X <X <X <X Z2 Z Z2 =Z Z =Z =Z =Z =Z =Z =

10 min
M
ST
ST
ST
ST
ST
ST

wn
i

DO OO OO OO O OO OO OO OO O

Appearance
24 hours
M
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
T
T

1week
P
T
T
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
T
T
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Table B9 The appearance of Coenzyme Qio-loaded nanoparticles formulation.
Rx  wax  Co-Qio 20% Tween®80  Water ~ ME formation Appearance

Goww) /) mM % /[ (% /) (60£2°C)  10min 24 hours
ci 02 0.1 20 1310  86.60 N ST,PY ST, PY

Clz 02 01 24 1572 8398 Y C,PY  STPY
Cl3 02 01 0 1965  80.05 Y c, PY C, PY
Cld 02 01 H 293 71678 Y C,PY C,PY
Cl5 02 01 0 2620 7350 Y C,PY C,PY
Cl6 02 01 45 2948  70.26 Y C,PY C,PY
Clr 02 01 0 327 6% Y C,PY C,PY
Cl8 02 01 60 3930 6040 Y C,PY C,PY
2l 02 0.2 20 1310 86.50 N ST,PY ST, PY
C2 02 0.2 24 1572 8388 Y CPY  STPY
Ca3 02 0.2 0 - 196 799 Y ST,PY ST, PY
c4 02 0.2 o723/ 6.8 Y C,PY  STPY
€% 02 0.2 40 2620 7340 Y CPY  STPY
C% 02 0.2 45 2948 7013 Y C,PY C, PY
C2r 02 0.2 0 3275 668 Y C,PY C,PY
C8 02 0.2 60 3930 6030 Y C,PY C,PY
C2 02 03 24 1572 8378 N CYY STYY
C&2 02 04 24 1572 8368 N ST, SY ST, SY
DIl 04 01 $H 293 7658 N STPY  STPY
D12 04 01 40 2620 7330 N STPY  STPY
D13 04 0.1 45 2948 7003 N STPY  STPY
D14 04 01 48 3144 68.06 Y STPY  STPY
D15 04 01 50 327 6675 Y CPY STPY

D16 04 0.1 % 3603 6348 Y CPY STPY



Table B9 (Continued)

Rx

D17
D18
D21
D22
D23
D24
D25
D26
D27
D28
D34
D44
Ell
E12
EL3
El4
E15
E16
El7
E18
E21
E22

wax
(%owiw)
04
04
04
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6

Co- Qio
o ')
01
0.1
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.3
04
01
01
0.1
0.1
0.1
0.1
0.1
01
0.2
0.2

20% Tween® 80
iM% |
60  39.30
70 45.85
B 2293
40 26.20
45 2948
48 31.44
50 32.15
95 36.03
60  39.30
70 45.85
48 31.44
48 31.44
3N 22.93
40 26.20
45 29.48
50 3275
60  39.30
72 47.16
80  52.40
90 58.95
3B 2293
40 26.20

Water

% 1) (at60x2%C)

60.20
53.65
76.48
73.20
69.93
67.96
66.65
63.38
60.10
53.55
67.86
67.76
76.38
73.10
69.83
66.55
60.00
52.14
46.90
40.35
76.28
73.00

ME formation

Y

=z = < < < =Z =Z =Z= =Z =Z < < < < < < < zZ zZz= = <

120

Appearance
10min 24 hours
CPY STPY
CPY ST,PY
ST,YY ST,YY
ST,YY ST,YY
ST,YY ST,YY
ST,YY STYY
CYyY ST,YY
CYY ST,YY
CYY ST,YY
CYY ST,YY

ST, YY ST, YY
ST,SY ST, SY
TPY TPY
STPY TPY
STPY TPY
CPY TPY
CPY TPY
CPY ST,PY
CPY ST,PY
CPY STPY
TYY TYY
TYY TYY
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Table B9 (continued)

Rx  wax  Co-Qio 20%Tween®80  Water  ME formation Appearance
% /) (ww) mNni %/ (%) ateosacc 10min 24 hours
E23 06 0.2 4 2948 6973 N TYY T.YY

E24 06 0.2 0  R7 6645 N STYY  STYY
e2s 06 0.2 60 3930  59.90 N cYy  STYY
E26 06 0.2 2 4116 5204 v CYY  STYY
E2l 06 0.2 80 5240  46.80 N CYY  STYY
E8 06 0.2 0  589% 4025 N cYYy  STYY
E®6 06 0.3 12 4716 519% Y ST,YY ST YY
Ed6 06 0.4 12 4716 5184 Y ST, SY ST, &Y
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APPENDIX C

The data and graph of particle size and size distribution of nanoparticles
and CoenzymeQio -loaded nanoparticles
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The data of nanoparticle sizes (average diameter or z-average) and size

distribution (Polydispersity Index; PI) were reported as mean £ SD ( =3). The data
are in Tables C1-C6 and Figure CI.

Table CIl Average diameter (z-average) and polydispersity index (P1) of drug-free

A9

All

Al3

A24

A26

A28

4

2

24

2

2

nanoparticles prepared by simple cooling method using Brij® 78 as a

surfactant determined at 4 hours and 24 hours.

Z-average (nm)
1 2 3 Mean £ SD

9460 920 9160 ~ 92./3% 163
861.90 34130 454.60 ©552.60 1 273.79
550 5370 5410 5477+ 151

1682.40 2097.10 1008.00 1595.83 £549.69
5580 5430 5490  95.00+ 0.75

663.00 1622.60 83510 1040.23+511.63

10640 10220 102.30 10363 £2.40

365.20 336.70 286.80 329.57 + 39.68
7240 7360 7110 7237+ 125
74340 32590 34530 471.53 £235.64

6090 6880 6380 64.50+3.40

837.40 605.00 409.30 617.23 £214.31

1

0.193

0.307

0.387

0.255

0.360

0.410

2

0.192

0.338

0.350

0.227

0.355

0.955

0.434

PI

3

0.200

0.310

0.304

0.237

0.340

0.903

0.379

Mean £ SD

0.318 £0.004

1

0.318£0.020

1

0.347 +0.040

1

0.240 £0.010

1

0.35+0.010

0.95£0450

0.408 +0.028

1



Table CI (Continued)

Rx

A0

Ad2

Ad4

AS3

A%

AST

Time
(hrs)

2

24

24

24

24

24

93.10

119.20

60.50

149.10

51.90

175.70

468.10

592.80

550.50

609.00

416.50

489.00

Z-average (nm)

2

91.50

121.10

59.40

119.20

52.80

167.20

488.30

578.40

545.50

621.10

410.20

412.40

3

91.90

121.80

58.60

161.80

50.10

151.40

446.20

595.00

549.80

58240

402.30

465.70

Mean t SD

92.170.83

120.70+ 1.35

59.50£0.95

14337 +21.87

5160+ 1.37

164.77 + 12.33

467.53 +21.06

588.73 £9.016

548.60 £2.71

604.17 £ 19.80

409.67 £7.12

475,70 120

1

0.168

0.256

0.307

0.633

0.298

0.663

0.378

0411

0.399

0.522

0.262

0.356

2

0.175

0.342

0.240

0.531

0.253

0.589

0.366

0.501

0.382

0.554

0.200

0.363

PI

3

0.158

0.333

0.228

0.572

0.217

0.754

0.380

0.486

0.367

0.469

0.187

0.352

124

Mean £ SD

0.167£0.010

0.310 +0.050

0.258 +0.040

0.579£0.050

0.256 £0.041

0.669 £0.083

0.375+0.008

0.486 +0.015

0.383£0.017

0.515+0.043

0.211 £0.040

0.357 +0.006
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Table C2 Average diameter (z-average) and polydispersity index (PI) of drug-free

B14

B18

B32

B34

nanoparticles prepared by simple cooling method using Tween®80 as a

surfactant determined at 4 hours and 24 hours.

Time

(hrs)

24

24

24

24

24

24

178.60

200.90

255.60

242.90

988.50

1602.20

108.30

109.90

135.60

135.70

220.60

213.30

Z-average (nm)

170.40

180.40

223.60

231.00

1067.60

1723.20

100.80

97.70

117.30

122.20

195.30

197.90

165.10

172.40

213.30

216.40

957.80

1614.40

96.90

98.10

111.90

115.80

184.60

186.40

Mean + SD

171.37 £6.80

184.57 =

230.83 *

230.10 =

14.70

2.06

13.27

1004.60 £56.65

1646.60 +66.62

102.00 *

5.79

101.90 £6.93

121.60 %

124.57 *

200.17 =

199.20 +

12.42

10.16

18.49

13.50

0.429

0.366

0.389

0.405

0.607

0.366

0.364

0.369

0.441

457

416

449

430

.448

414

457

491

437

Pl

0.476

0.437

0.479

0.440

0.578

0.434

0.399

0.487

0.435

0.505

0.484

Mean £+ SD

0.454

0.406

0.439

0.425

+

0.024

0.036

0.046

0.018

0.584 + 0.020

0.42

0.393

0.436

0.405

0.469

0.424

0.069

0.037

0.026

0.064

0.034

0.050

0.026



Table C2 (Continued)

Rx

B30

B52

B54

Time

4 hrs

24 hrs

48 hrs

1wk

4 hrs

24 hrs

48 hrs

Twk

4 hrs

24 hrs

48 hrs

Lwk

1

79.00

88.20

124.00

125.60

89.40

97.40

109.90

12040

76.60

90.70

11150

118.00

Z-average (nm)

2

1240

62.00

116.30

122.00

719.50

86.50

105.60

111.90

71130

83.00

98.20

11410

3

7040

80.80

112.80

11920

76.80

84.20

102.90

110.50

68.90

61.80

92.50

112.70

Mean + SD

1393 +4.50

83.67+3.97

117.70£5.73

122.21 +3.20

61.90 £6.63

89.3717.05

106.13 £3.53

114.27£5.36

1231393

85.20+4.83

100.73 £9.75

11493 £2.75

0.358

0.357

0.386

0.385

0.373

0.340

0.439

0.399

0.356

0.319

0.369

0.370

0.408

0.393

0.388

0.3%

0.425

0.397

0.464

0.450

0.375

0.351

0.429

0401

Pl

3

0412

0.386

0.429

0.419

0.420

0.406

0.458

0.466

0.393

0.343

0.452

0.392

126

Mean + SD

0.393 +0.030

0.362+0.019

0.401 +0.020

0.399+0.018

0.406 +0.029

0.381 +0.036

0.454 +0.013

0.438 +0.035

0.375+0.019

0.336 +0.017

0.417 +0.043

0.388 +0.016



Table C2 (Continued)
RX  Time Z-average (nm)
(hrs)
2 3 Mean +3D
4 7660 7160 7130 7320%2.98
B66
2410200 9660 7780 9210+ 1270
47930 6990 67.70 72.306.16
B68
24 10680 9630 9430 99.10%6.71
- 4 13460 12530 11930 126.40£7.71
2416020 14180 137.20 14640+ 1217

1

0.335

0.303

0.400

0.386

0.458

0.438

2

0.365

0.339

0.409

0.425

0472

0.459

PI

3

0.347

0.533

0.425

0.423

0.499

0.484

127

Mean £ SD
0.349 +0.015
0.392 0.124
0411 +0.012
0412 +0.022
0476 £0.021

0.460+0.023
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Table C3 Average diameter (z-average) and polydispersity index (PI) of drug-free
nanoparticles prepared by rapid cooling method using Tween®80 as a
surfactant,

Z-average (nm) Pl
Time
1 2 3 MenzD 1 2 3 Mean £ SD
Ahrs 5940 5440 5350 55.77:3.18 0455 0496 0499 0.483£0.025
- 2dhrs 7740 7350 7290 7460+244 0421 0440 0429 0430:0.010
A8hrs 8780 7870 7560 80.7046.34 0377 0432 0445 0.418+0.036
Iwk 9820 9040 8650 91704596 035 0399 0418 0391 £0.032
Ahrs 5510 5200 5160 5290+ 192 0550 0550 0.564  0.555£0.008
- 24hrs 9300 9280 9160 92472076 0499 0485 0380 0.455+0.065
48hrs 10220 9550 9400 97.23+437 0359 0389 0404 0.3840.023
lwk 11320 10720 10280 107734522 0367 039 0415 039310024
Ahrs 2090 2330 1940 2120+197 0448 0416 0409 042410021
5 24hrs 5150 4750 4230 47104461 0500 0517 0522 05130012
48hrs 7010 5950 5640 6200:7.18 0449 0515 0.537 0.500£ 0.046

lwk 10470 9130 9450 9683+ 7.00 0446 0502 0419 0.456+0.042
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Table C4 Average diameter (z-average) and polydispersity index (p1) of Coenzyme
Qio-loaded nanoparticles prepared by rapid cooling method determined at
24 hours,

Z-average (nm) Pl
1 2 3 Mean + SD 1 2 3 Mean + SD
Cll 7390 7120 6760 7090+3.16 0460 0490 0495  0482+0.019

Rx

Cl2 6530 6270 6150 6317+19%4 0491 0506 0507 0501 +0.009
Cl3 3530 3060 2000 3163£3.27 0556 0544 0544  0.548+0.007
Cl4 5590 4830 4430 49504589 0568 0570 0568  0.569+0.001
Cl5 5510 4030 3090 42101220 0622 0631 0612 0622+0.010
Cl6 5350 3770 2760 3960+1305 0614 0629 0587 06100021
Cl7 4040 2940 2460 ~ 3147810 0623 0604 05200 0582+0.055
Cl8 3550 2660 2240  281746.69 0623 0574 0546 0581 £0.039
C2 9380 9070 8880  91.10£252 0455 0473 0481  047010.013
C22 6410 5550 5140  57.00£648 0549 0552 055  0.552+0.004
C23 4940 4290 3890  4373#530 0537 0538 0527  0.534+0.006
C24 7110 6350 6050  67.03+885 0489 0524 052  0512£0.020
C% 5370 3910 3250 4177+1085 0605 0595 0584 05910011
C26 5100 3550 2610 3753+1257 0627 0624 0579  0.610£0.027
C21 5270 3520 2560 3783+1374 0619 0601 0577  0.599£0.021
C28 4110 2840 3810 3587664 0629 05% 0340  0.522+0.158
C32 5080 4480 4110 4557490 0590 0584 0573  0.582+0.009
C42 8900 835 7970  8407+468 0672 0668 0661  0.667=0.000



Table C4 (Continued)
Z-average (nm

X 1 2 3g " Mean £ SD
DIl 11320 10750 10500  108.57+4.20
D12 10230 96.60 9470  97.8713.96
D13 11240 9820 9220  100.93£ 10.37
D14 9480 8890 8650  90.07x4.27
D5 9080 7910 7880  82.9016.84
D16 8370 8099 7730 80.60£3.20
D17 6840 6080 5710  6210%5.76
D18 7600 6820 6480  69.67%574
D21 10710 10030 9920  102.20+4.28
D22 12730 11870 11870 12157 +4.97
D23 8620 7580 7320  78.4016.88
D24 9160 8570 8300  86.77+4.40
D25 8520 7500 7120 @ 7713+7.24
D26 7380 6700 6440  68.40+4.85
D27 7050 6070 5700  62.73+6.98
D28 69.30 5920 5400  60.83+7.78
D34 9180 8440 8090 85701557
D44 9680 8440 7780  86.33+9.65

1
0.312

0.382
0.353
0.364
0.336
0.391
0.479
0.543
0.336
0.415
0.423
0.460
0.424
0.533
0.488
0.604
0.469
0,496

2
0.320

0.399
0.382
0.377
0.410
0.381
0.516
0.557
0.358
0.419
0473
0471
0.470
0.559
0.541
0.602
0.501
0.516

Pl
3

0.320
0422
0.416
0.381
0.425
0.400
0.542
0.563
0.347
0.423
0.481
0.474
0.478
0.557
0.555
0.596
0.504
0.533

130

Mean + SD
0.317 £0.005

0.401 +0.020
0.384 +0.032
0.374 +0.009
0.390 + 0.048
0.391 +0.009
0.512 +0.032
0.554 +0.010
0.347 +0.011
0.419+0.004
0.459 +0.031
0.469 +0.007
0.457+0.029
0.550 +0.015
0.526 +0.035
0.601 +0.004
0.491 +0.020
0.5150.018



13
Table C4 (Continued)

Rx Z-average (nm) Pl
1 2 3 Mean £ SD ‘1 2 3 Mean + 3D
EIl 12440 11750 11630 11940+437 0323 0327 0321  0.323+0.003

EL2 10590 9930 9850 101.23+4.06 0229 0251 0248 0243£0.012
E13 11290 10600 10480 10790+437 0252 0269 027  0.262+0.009
El4 12510 11770 11340 118734592 0314 0338 0347  0.333+0.017
E15 12990 12010 11790 12273+639 0283 0307 0311  0.300+0.015
El6 12830 12690 12310 12610£#269 0490  04/7 0483  0483+0.006
ELl7 9400 8970 8720 90.30+3.44 0417 0452 045  044210.021
E18 10410 9180 8630 9407911 0491 0515 0523 0510001/
E21 11640 11040 10740 11140#458 0274 0215 0282 0277 +0.004
E2 12150 11200 10980 11443+622 0282 0312 0329 0308+ 0.024
E23 12520 11900 11840 12087#3.76 0305 0327 0326 0319+0.013
E24 11740 10910 10750 111334531 0298 0330 0339  0322:0.021
E25 11370 10620 10440 108104493 035% 0387 0392  0378+0.019
E26 9590 8920 8540 9017532 0462 0414 0501  0479+0.020
E2/ 9540 8840 8530 89.70+517 0450 0469 0477  0.465:0.014
E28 10350 9530 8910 9597£722 0468 0479 0500 0483 +0.016
E3% 9240 8760 8630 8877£321 0474 0504 0514 04970020
Ed6 1265 11600 11370 118734682 0435 0462 0467  04550.017
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Table C5 The stability data of Average diameter (z-average) and polydispersity index
(P1) of Coenzyme Qio-loaded nanoparticles (rapid cooling method).

Z-average (nm) A

1 2 3 Mean + SD 1 2 3 Mean £ SD

R Time

240rs 10830 9530 9000 97.90+937 0388 0411 0429 0409£0.020
Lwk 10640 9490 9340 9823 +7.11 0406 0437 0428 0424% 0016
Awks 10210 9830 9550 9863 331 0431 0423 (0438 0431+ 0008
Bwks 10280 9580 9270 97.10 + 517 0433 (0443 0458 0444% 0013
240rs 9680 8440 7780 8633 + 965 0496 0516 0533 0515 (.08
Iwk 10330 8990 8240 9187 + 1059 0513 053 0527 0524 0.010
dwks 9580 8630 8200 8803+ 706 0517 0523 054 0524 0.004
Bwks 10000 9010 8420 9143+ 798 0509 0531 0526 05221 0.012

D24

D44

Table C6 Average diameter (z-average) and polydispersity index (PI) of [feeze-dried
Coenzyme Qio- loaded nanoparticles (Rx D24 and D44), determined after
1-week at 25°c.

Manitol Z-average (nm) Pl
(%) 12 3 MantSD 1 2 3 Mean 3D
1 852 82 839 810£106 0061 0580 0573 0.587£0.018

D24 2 876 844 89 8597+160 0611 0602 0586 0.600+0.013
4 933 900 920 9L77+166 0527 0516 0483 0508 +0.023
1 810 795 796 8003:084 0552 051 0565 0.556+0.008
D4 2 140 732 7122 7313090 0523 0513 0519 0518+0.005
4 843 81 829 8377076 0480 0461 0460 046720.012
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Figure Cl  Particle size distribution of Coenzyme ... loaded nanoparticles, a) Rx
D24, b) Rx D44, determined at 24 hours after preparation.
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Statistical analysis data using SPSS program
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Table El The statistical analysis of concentration of Brij® 78 and nanoparticle size
using cetostearyl alcohol and Tween® 20 as core material.

One way ANOVA
Particle size
Sum of
Squares df  Mean Square F Sig.
Between Groups 6096274423 5 1219254885  11.450 .080
Within Groups 1277774907 12 106481.242
Total 1374049329 U
Tukey HSD
Subset for alpha =05
Brij 78 concentration N 1 2 3
10 mM 4 hours 3 54,7667
12 mM 4 hours 3 55.0000
8 mM 4 hours 3 927333
8 mM 24 hours 3 552.6000  552.6000
12 mM 24 hours 3 1040.2333  1040.2333
10 mM 24 hours 3 15958333
Sig. 463 484 355

Table E2 The statistical analysis of concentration of Brij® 78 and nanoparticle size
using cetostearyl alcohol and Tween® 60 as core material.

One way ANOVA

Sum of
Squares

620351.723
206110.853
1026462.576

Between Groups
Within Groups
Total

Brij 78 concentration
11 mM 4 hours

9 mM 4 hours

7 mM 4 hours

7 mM 24 hours

9 mM 24 hours

11 mM 24 hours

Sig.

Particle size
df  Mean Square F Sjg-
164070.345  9.552 .Ogl
12 17175.904
7
Tukey HSD
Subset for alpha = .05
N 1 2
3 64.5000
3 72.3667
3 1036333
3 3295667  329.5667
3 4715333
3 617.2333
205 149
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Table E3 The statistical analysis of concentration of Brij® 78 and nanoparticle size
using cetostearyl alcohol and cetomacrogol as core material.

One way ANOVA

Sum of

Squares
Between Groups ~ 31128.945
Within Groups 1271420
Total 32400.365
Brij 78 concentration N
11 mM 4 hours 3
9 mM 4 hours 3
7 mM 4 hours 3
7 mM 24 hours 3
9 mM 24 hours 3
11 mM 24 hours 3
Sig.

Particle size
df Mean Square F Sig.
5 6225.789 58.761 000
2 105.952
7
Tukey HSD
Subset for alpha = .05
1 2 3 4
51.6000
59.5000
92.1667
120.7000
143.3667  143.3667
164.7667

928 1.000 147 185

Table E4 The statistical analysis of concentration of Brij® 78 and nanoparticle size
using Brij® 72 as core material.

One way ANOVA
Sum of
Squares
Between Groups  88217.153
Within Groups 2236.847
Total 90454.000

Brij 78 concentration
8 mM 4 hours

4 mM 4 hours

8 mM 24 hours

6 mM 4 hours

4 mM 24 hours

6 mM 24 hours

Sig.

LWLWLWWLW LW =

Particle size
df Mean Square F Sig.
5 17643431 94,652 000
2 186.404
7
Tukey HSD
Subset for alpha= .05
1 2 3 4
409.6667
4675333
475,7000
548.6000
588.7333
604.1667

1.000 974 1.000 135
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Table E5 The statistical analysis of concentration of Tween® 80 and nanoparticle
size using cetostearyl alcohol and Tween® 20 as core material.

One way ANOVA

Sum of Squares

5656864.558
17144 367
5674008.925

Between Groups
Within Groups
Total

Tween 80 concentration
26 mM 4 hours

26 mM 24 hours

28 mM 24 hours

28 mM 4 hours

30 mM 4 hours

30 mM 24 hours

Sig.

Particle size

df  Mean Square F

5 1131372912 791.801
12 1428697

17

Tukey HSD

Sig.
000

Subset for alpha =05

N 1 2 3

3 171.3667

3 1845667

3 230.1000

3 230.8333

3 1004.6333

3 1646.6000
1.000

432

1.000

Table E6 The statistical analysis of concentration of Tween® 80 and nanoparticle
size using cetostearyl alcohol and Tween® 60 as core material.

One way ANOVA

Sum of
Squares

31746.583
1726.073
33472.656

Between Groups
Within Groups
Total

Tween 80 concentration
25 mM 24 hours

25 mM 4 hours

27 mM 4 hours

27 mM 24 hours

29 mM 24 hours

29 mM 4 hours

Sig.

Particle size
df Mean Square F Si.
5 6349.317 44142 000
12 143839
iy
Tukey HSD
Subset for alpha = .05

N 1 2

3 101.9000

3 102.0000

3 121.6000

3 124.5667

3 199.2000

3 200.1667

260 1.000



Table E7 The statistical analysis of concentration of Tween® 80 and nanoparticle
size using cetostearyl alcohol and cetostearyl alcohol as core material.

One way ANOVA

Sum of
Squares

664.432
337.213
1001.645

Between Groups
Within Groups
Total

Tween 80 concentration
27 mM 4 hours
23 mM 4 hours
25 mM 4 hours

23 mM 24 hours
27 mM 24 hours

25 mM 24 hours
Sig.

Particle size
df Mean Square F Sig.
5 132.886 4729 013
2 28.101
7
Tukey HSD
Subset for alpha = .05

N 1 2

3 12.2667

3 73.9333

3 81,9000  81.9000

3 83.6067  83.6667

3 85.1667  85.1667

3 89.3667

093 542

Table E8 The statistical analysis of concentration of Tween® 80 and nanoparticle
size using Brij® 72 as core material.

One way ANOVA

Sum of
Squares

13154.178
921.660
14075.838

Between Groups
Within Groups
Total

Tween 80 concentration
19 mM 4 hours

17 mM 4 hours

17 mM 24 hours

19 mM 24 hours

21 mM 4 hours

21 mM 24 hours

Sig.

Particle size

df Mean Square F Si.

5 2630.836 34.253 000
12 76.805

17

Tukey HSD

Subset for alpha =.05
N 1 2 3
3 72.3000
3 73.1667
3 921333 921333
3 99.1333
3 126.4000
3 146.4000
131 916 126

150
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Table E9 The statistical analysis of cooling method and nanoparticle size (Rx B50).

One way ANOVA

Sum of
Squares

Between Groups  10670.372

Within Groups

341.847

Total 11012.218

Cooling method

rapid cooling 4 hours
simple cooling 4 hours
rapid cooling 24 hours
rapid cooling 48 hours
simple cooling 24 hours
rapid cooling 1 week
simple cooling 48 hours
simple cooling 1 week
Sig.

OO L LWL W =Z

Particle size
df Mean Square F Sig.
7 1524.339 71.346 000
16 21.365
23
Tukey HSD
Subset for alpha = .05
1 2 3 4
55.7667
73.9333
74.6000

80.7000  80.7000
83.6667  83.6667

91.7000
117.7000
122.2667
1.000 232 134 17

Table E10 The statistical analysis of cooling method and nanoparticle size (Rx B52).

One way ANOVA

Between Groups
Within Groups
Total

Cooling method

rapid cooling 4 hours
simple cooling 4 hours
simple cooling 24 hours
rapid cooling 24 hours
rapid cooling 48 hours
simple cooling 48 hours
rapid cooling 1 week
simple cooling 1 week

Sig.

Sum of
Squares

7811.860
370.920
8182.780

W W W W W w w w

Particle size
df Mean Square F Sig.
7 1115.980 48.139 000
16 23.183
23
Tukey HSD
Subsetfor alpha = .05
1 2 3 4 5
52.9000
81.9000
89.3667 89.3667
92.4667 92.4667

97.2333 97.2333
106.1333 106.1333
107.7333 107.7333
114.2667
1.000 .196 .510 .201 471
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Table E Il The statistical analysis of cooling method and nanoparticle size (Rx B54).

One way ANOVA o
Particle size
Sum of
Squares df Mean Square F Sig.
Between Groups  20058.736 ! 2865.534 85.7V9
Within Groups 534.373 16 33.398
Total 20593.110 23
Tukey HSD
Cooling method N Subset for alpha = .05
1 2 3 4 5
rapid cooling 4 hours 3 21.2000
rapid cooling 24 hours 3 47.1000
rapid cooling 48 hours 3 62.0000  62.0000
simple cooling 4 hours 3 12.2667  72.2667
simple cooling 24 hours 3 85.1667  85.1667
rapid cooling 1 week 3 96.8333
simple cooling 48 hours 3 100.7333
simple cooling 1 week 3
Sig. 1,000 087 413 182 068

000

100.7333
114.9333
114

Table E12  The statistical analysis of Tween® 80 concentration and CoenzymeQio-
loaded nanoparticle size (1 mg/mL of CoenzymeQio).
One way ANOVA —
Particle size
Sum of .
Squares df Mean Square F Sig.
Between Groups  5107.007 ! 129,572 11.940 000
Within Groups 977.627 16 61.102
Total 6084.633 23
Tukey HSD
Subset for alpha =05
Tween 80 concentration N 1 2 3
60 mM 3 28.1667
50 mM 3 31.4667
30 mM 3 31.6333
45 mM 3 39.6000
40 mM 3 421000  42.1000
35 mM 3 495000 495000  49.5000
24 mM 3 63 1667  63.1667
20 mM 3 70.9000
Sig. 062 067 061



loaded nanoparticle size (2 mg/mL of CoenzymeQio).

Table E13
One way ANOVA
Sum of
Squares
Between Groups  7862.993
Within Groups 1326.760
Total 9189.753

Tween 80 concentration
60 mM
45 mM
50 mM
40 mM
30 mM
24 mM
35 mM
20 mM

Sig.

Table E14

Particle size
df Mean Square F Sig.
7 1123.285 13.546 000
16 82.923
23
Tukey HSD
Subset for alpha =.05
N 1 2 3
3 35.8667
3 37,5333
3 37.8333
3 417667 417667
3 437333 437333
3 57.0000  57.0000
3 67.0333  67.0333
3 91.1000
152 056 076

The statistical analysis of wax concentration and CoenzymeQio-

loaded nanaparticle size prepared from 60 mM of Tween 80 and 1
mg/mL of CoenzymeQio-

One way ANOVA
Sum of
Squares
Between Groups ~ 13739.707
Within Groups 237.493
Total 13977.200
wax concentration
2 mg/mL
4 mg/mL
6 mg/mL

Sig.

Particle size
df Mean Square F Sig.
2 6869.853 173.559 000
6 39.582
8
Tukey HSD
Subset for alpha =.05
1 2 3
28.1667
62.1000
1226333
1.000 1.000 1.000

153

The statistical analysis of Tween® 80 concentration and CoenzymeQio-
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Table E15  The statistical analysis of wax concentration and CoenzymeQio-
loaded nanoparticle size prepared from 60 mM of Tween 80 and 2

mg/mL of CoenzymeQio-
One way ANOVA
Particle size
Sum of
Squares df Mean Square F
Between Groups  7997.607 2 3998.803 102484 —000—
Within Groups 234,113 6 39.019
Total 8231.720 8
Tukey HSD
Subset for alpha =.05
wax concentration N 1 2 3
2 mg/mL 3 35.8667
4 mg/mL 3 62.7333
6 mg/mL 3 108.1000
Sig. 1,000 1.000 1.000

TableE16  The statistical analysis of CoenzymeQio concentration and
CoenzymeQio- loaded nanoparticle size prepared from 24 mM of
Tween® 80 and 2 mg/mL of wax.

One way ANOVA =
Particle size
Sum of
Squares df Mean Square F Sig.
Between Groups  2356.756 4 589.189 21.247 000
Within Groups 216.240 10 21.624
Total 2572.996 14
Tukey HSD
Subset for alpha = .05
Co Q10 concentration N 1 2 3
3 mg/mL 3 45.5667
2 mg/mL 3 57.0000  57.0000
no Q10 3 60.5000
1 mg/mL 3 63.1667
4 mg/mL 3 84.0667

Sig. 077 516 1.000
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Table E17  The statistical analysis of CoenzymeQio concentration and
CoenzymeQio- loaded nanoparticle size prepared from 48 mM of
Tween® 80 and 4 mg/mL of wax.

One way ANOVA o
Particle size
Sum of
Squares df Mean Square F Sig.
Between Groups  89.129 4 22.282 608 666
Within Groups  366.660 10 36.666
Total 455.789 14
Tukey HSD
Subset for
alpha =
05
Co Q10 concentration N 1
3 mg/mL 3 85.7000
4 mg/mL 3 86.3333
2 mg/mL 3 86.7667
I mg/mL 3 90.0667
no Q10 3 92.0000
Sig. 112

Table E18  The statistical —analysis of CoenzymeQio concentration and
CoenzymeQio- loaded nanoparticle size prepared from 72 mM of
Tween® 80 and 6 mg/mL of wax.

Particle size
Sum of .
Squares df Mean Square F Sig.
Between Groups  3376.563 4 844.141 27419 000
Within Groups 307.867 10 30.787
Total 3684.429 14
Tukey HSD
Subset for alpha =05
Co Q10 concentration N 1 2 3
3 mg/mL 3 88.7667
2 mg/mL 3 90.1667
no Q10 3 109.7667
4 mg/mL 3 1187333 118.7333
I mg/mL 3 126.1000

Sig. 998 341 515
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Table E19  The statistical analysis of storage time and Coenzyme Qio-loaded
nanoparticle of Rx D24

One way ANOVA
Particle size
Sum of
Squares df Mean Square F Sig,
Between Groups ~ 3.796 2 1.898 064 938
Within Groups ~ 176.653 6 29.442
Total 180.449 8
Tukey HSD
Subset for alpha = .05
Storage time N 1
8 weeks 3 97.1000
0 week 3 98.2333
4 weeks 3 98.6333
Sig. 937

Table E20  The statistical analysis of storage time and Coenzyme Qio-loaded
nanoparticle of Rx D44

One way ANOVA
Particle size
Sum of
Squares df Mean Square F Sig.
Between Groups  40.460 2 20.230 2% .736
Within Groups ~ 413.320 6 68.887
Total 453780 8
Particle size
Tukey HSD
Subset for alpha = .05
Storage time N 1
0 week 3 86.3333
4 weeks 3 88.0333
8 weeks 3 91.4333

Sig. 43



Table E21 The statistical analysis of concentration of mannitol and particle size

(RxD24)

One way ANOVA

Sum of

Squares
Between Groups 96.490
Within Groups 51.400

Total 147.890

Mannitol
concentration

1%
2%
0%
4%
Sig.

Particle size

F Sig.
5.006 .030

2

85.9667
86.7667
91.7667

df Mean Square
Tukey HSD
Subset for alpha = .05

N 1

3 84.1000

3 85.9667

3 86.7667

3

594

088

Table E22 The statistical analysis of concentration of mannitol and particle size

(RxD44).
One way ANOVA

Sum of
Squares
Between Groups 296.350
W ithin Groups 190.287
Total 486.637
Manitol

concentration

2%
1%
4%
0%
Sig.

Particle size

df Mean Square F Sig.
3 98.783 4.153 .048
8 23.786
11
Tukey HSD
N Subset for alpha = .05
1 2
3 73.1333
3 80.0333 80.0333
3 83.7667 83.7667
3 86.3333
.106 439

157
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