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APPENDIX A
CHEMICAL AND PHYSICAL PROPERTIES OF THE CHEMICALS USED

IN THIS STUDY

1. L- alpha dipalmitoyl phosphatidylcholine

Name L- alpha dipalmitoyl phosphatidylcholine (DPPC)
Chemical name 1,2-palmitoyl-sn-glycero-3-phosphocholine
Synonyms DPPC

Empirical formula  Cy4H460¢

Molecular weight 734.05

Description white powder

Melting point 41°C

Solubility soluble in most organic solvents, insoluble but dispersible in
water

Chemical structure  chemical structure of DPPC is shown in Figure A.1

O
+{TJH3 - - {P /_‘O)L‘\d/h\f”ﬁ\/’\“&/&m/\‘w’mv&!
H?C_M_HZLJHZL’_O_ P_OHZC‘L O e e i I N
B Iy — - T -
'L;HS O \[O]/v -

Figure A.1 Chemical structure of DPPC

2. Sorbitan monostearate
Name sorbitan monostearate

Chemical name sorbitan mono-octadecanoate
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Synonyms 1,4-anhydro-D-glucitol, 6-octadecanoate Span 60, Arlacel 60,
Armotan MS, Sorbirol S, Liposorb S, Sorbester P18
Empirical formula Co4H4605

Molecular weight 431

Description creamy solid

HLB 4.7

Melting point 53-57°C

Solubility soluble in most organic solvents, insoluble but dispersible in
water

Chemical structure  chemical structure of sorbitan monostearate is shown in Figure

A2

Figure A.2 Chemical structure of sorbitan monostearate

3. Polyoxyethylene (4) sorbitan monostearate

Chemical name polyoxyethylene (4) sorbitan monostearate
Synonyms polysorbate 61, Tween 61

Empirical formula  C3;HeO10

Molecular weight 607

Description tan solid

HLB 9.6
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Solubility dispersible in water, soluble in ethanol
Chemical structure ~ chemical structure of polyoxyethylene (4) sorbitan

monostearate is shown in Figure A.3

HO{CHzl}HED} {OCHECHz}DH

(OCH,CH,JOH .

0)"\/\/\/%/\/\/\/

(OCH CH }
2 2

Figure A.3 Chemical structure of polyoxyethylene (4) sorbitan monostearate

4. Cholesterol

Name cholesterol
Chemical name cholest-5-en-3[3-ol
Synonyms cholesterin

Empirical formula Cy7H40O

Molecular weight 386.67

Description white or faintly yellow, almost odorless, needles
Melting point 147 - 150°C
Solubility soluble in acetone, chloroform, ether, fixed oils, practically

insoluble in water

Chemical structure  chemical structure of cholesterol is shown in Figure A.4
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HO

Figure A.4 Chemical structure of cholesterol



APPENDIX B

NMR SPECTRA OF THE ISOLATED PHENOLIC COMPOUNDS FROM T.
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APPENDIX C

CERTIFICATE OF THE APPROVAL FOR THE USE OF ANIMALS

Certificate of Approval
For Use of Animals
Faculty of Medicine, Chiang Mai University

Protocol Number:  7/2553

Title of project: Development of elastic nanovesicular formulations
entrapped with extracts containing bioactive
compounds from Thai medicinal plants for topical

anti-aging
Principal investigator: Miss Pensak Jantrawut
Affiliation: Faculty of Pharmacy

The Faculty of Medicine, Chiang Mai University, supported by the
results of Animal Ethics committee review in the meeting 4/2553 dated 27
April 2010 that the use of animals in the project conforms with international
and national guidelines for ethical conduct on the care and use of animals,

Hereby approves the research proposal to be conducted under its
proposed scheme. The approval is effective from 27 April 2010

P Moo OJ. Vot ™

Nimit Morakote, Ph.D. Niwes Nantachit , M.D.
Associate Professor Associate Professor
Chair Dean

Date.....3 Jure o) 0 LA Y, Ddvme 29(0
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Animal Ethics Committees (AECs) (20 Oct. 2009 — 19 Oct 2011 )

Name/Surname ; ; Field of Present/Absent
Qualification
Study
Assoc. Professor Dr. Nimit Morakote, Ph.D. Parasitology Present
Chair
Assoc. Professor Dr. Nirush M.D.Ph.D. Pathology Present
Lertprasertsuke
Assist. Professor Dr, Chatchawann Ph.D. Microbiology Present
Apichartpivyakul
Assist. Professor Dr. Chucheep Ph.D. Physiology Present
Praputhpitaya
Assist. Professor Dr. Tawat Taesotikul Ph.D. Pharmacology Present
Assist. Professor Dr. Rawiwan Ph.D. Medical Science Present
Wongpoomchai
Ms. Chaisuree Suphavilai Ph.D. Tropical Present
Health
Ms. Tassanee Laima D.V.M Veterinary Present
Secretary Medicine
Ms. Sanhajuta Wongkaew B.Ag.Tech Animal Present

Science
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APPENDIX D

CERTIFICATE OF ETHICAL CLEARANCE FOR THE USE OF HUMAN

VOLUNTEERS

NO. emoea

CERTIFICATE OF ETHICAL CLEARANCE
Ethical Review Committee
Faculty of Pharmacy, Chiang Mai University

Title of Project : Development of elastic nanovesicular formulations entrapped with extracts
containing bioactive compounds from Thai medicinal plants for topical anti-aging

Principal Investigator : Miss Pensak Jantrawut
Participating Institution (s) :  Faculty of Pharmacy, Chiang Mai University, Thailand

APPROVED BY ETHICAL REVIEW COMMITTEE, FACULTY OF PHARMACY CHIANG MAI
UNIVERSITY

YT Mo kele

(Associate Professor Nimit Morakote, Ph.D.)

Chairman of Ethical Review Committee

(Associate Professor Wandee Taesotikul, M.Sc.)
Dean of Faculty of Pharmacy
Chiang Mai University

DATE OF APPROVAL @@ JANUARY woeae
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APPENDIX E
THE INFORMATION AND CONSENTS OF HUMAN VOLUNTEERS FORM

FOR THE PERFORMANCE TEST
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DATA OF IN VIVO ANTI-AGING EVALUATION

[=Jl=Ja = =R = = P = = i =B 2 0 =]

L= = = [ = = e R = I =]

=== R = i s = B = i = = =]

(=== = I R - Y B - o R

[="T= = = = = = i = I = B =]

CcCooCococoooQ0Oo-o0

oo oo oo oo

=== = = s e B = R = = =]

(jonuod asnesan) Brem pams
(fonuoo asnmsod) sepns [AME] POg %S
128 [ewosom JNSER uonoey pagund-ruag
[28 [ewosom vonoey pogund-rmag
128 uonoey pagrmd-Tmag
[°8 [EWOSOT JNSE[2 PIOE JT[ED)
128 [ETHOSOTY PIJE Jf[ED
8 poe JireD
[°8 [BWOSOI JHSE]3 JUETg
138 TeTmosoTT YUelg
aseq [2D

emapa

Lo e B B T o Y o N T B B e =

(=T = T = N B I R = T R =]

Lo =T R T = R I B = o R =

L= B R o B T B T R e B o R

Lo B B o T B T B - = =

C O Q0 == Q00 m=w-=omo

L I T B B R T T e T e Tt I -

=T = e I o I e B o = R I T =

(fonuod aaredan) =em pus]
(fonuoo aantsod) aepns [Lme] pog %5
128 [ewosom JNSER uonoey pagund-Tuag
[28 [ewosow uonoey pogund-ruag
[°8 uonoey pagund-ruag

[°8 [EWHOSOMI JUSE[2 PRE JM[ED

18 [Ewosotu pRE J1[ED

[°8 prE d[ED

[°B [EWBOSOTH JTSE[2 JUE[d

198 [Em0SOTE Jue[d

aseq [2D

SIS

fou

7ou

[ou

FONNS £ou

ou

10w

s

Tt

PmSTLTY

1591 yojed paso[d Ay Aq UOTRILLIL ULYS Jiqqel AQ sojdures ay) Jo apeid ewops pue WA T'J 3|qeL



242

000 000 0 0 000 O 0 000 0 0 (jomuod asnesau) J=jem pafmsiq
001 00°€ . ! 0 00T T L wl ¢ 8 (Tomuoa 2ansod) aigpns JAME] POS %S
ST0 o I |0 1 110 0o I o 0 z 198 [etuosom Jysef tondey pagund-muag
1o ££°0 . 0 1 110 0 1 110 0 I [°5 [EWOSOIU UOHIEY pagrmd-muag
0£0 630 0 T £€£0 0 £ ££0 0 £ [38 uousen pagumd-mmag
7T0o 1970 - 0 z TT0 0 z ZZo 0 z [°8 [EWOsOM JNSE[? PIJE T[ED)
TT0 190 0 1 o o z ££0 0 £ [25 [EWOSOT PIXE JTeD)
750 051 0 s 950 0 S ¥0 0 s [28 proe J1TED
110 ££°0 0 0 110 0 1 o o0 T [32 [EVIOSOTU JHSE]R JUE[d
LO°0 ZT0 . 0 0 110 0 1 1o 0 T [°5 [Ewoses Juelg
LO°0 ZTo 0 0 110 0 1 1o 0 T asEq [2D
TId 38eRny  TId NS TIANS TOWAS SFIId  SHINNS  SHNNS  #ZId  +TANS A +TIANS A

(ponunuoo) 3533 yored pasod Ay} Aq uUoNLBILLI ULys Jqqer Aq sajdwes o) Jo dpeIs BWIPS pue BWAYIAIY T'3 9|geL



243

Table E.2 Skin anti-aging evaluation in human volunteers including skin hydration,
maximum roughness, average roughness, skin elastic recovery, skin elastic extension,

melanin and erythema index

. . Weeks
Skin hydration 0 > n 6 3
Gel base 12.94 13.44 0.87 12.05 14.44
Gallic acid niosomal gel 7.73 11.23 8.03 14.24 15.54
Gallic acid elastic niosomal gel 6.72 8.94 8.73 13.50 13.19
Commercial product 6.59 894 7.76 11.19 8.93
Semi-purified fraction gel 12.27 7.99 10.30 15.27 11.49
Semi-purified fraction niosomal gel 9.71 8.92 11.00 12.22 12.47
Semi-purified fraction elastic niosomal gel 9.83 10.42 10.38 14.33 13.44
Untreated area 10.10 11.18 10.40 0.48 10.66
Maximum roughness (Rm)
Gel base 56.05 51.12 44.76 43.39 42.26
Gallic acid niosomal gel 50.06 48.58 39.67 39.11 37.01
Gallic acid elastic niosomal gel 53.42 48.56 41.39 40.53 38.11
Commercial product 55.90 51.09 43.77 42.38 38.64
Semi-purified fraction gel 51.56 49.77 38.20 37.79 36.38
Semi-purified fraction niosomal gel 52.68 51.23 40.49 37.98 35.62
Semi-purified fraction elastic niosomal gel 60.84 58.74 58.53 57.67 58.79
Untreated area 59.51 61.52 57.09 57.77 57.64
Average roughness (Ra)
Gel base 8.46 8.00 7.87 6.91 6.85
Gallic acid niosomal gel 7.67 7.63 6.21 6.14 5.50
Gallic acid elastic niosomal gel 8.15 7.47 6.27 6.23 5.63
Commercial product 8.22 8.09 6.76 6.04 5.63
Semi-purified fraction gel 8.37 7.03 5.95 5.40 5.07
Semi-purified fraction niosomal gel 8.24 7.57 5.83 5.80 5.33
Semi-purified fraction elastic niosomal gel 8.79 8.40 7.11 6.99 6.82
Untreated area 8.45 8.74 8.67 8.42 8.98
Skin elastic recovery (Ur/Uf)
Gel base 0.296 0.325 0.351 0.378 0.364
Gallic acid niosomal gel 0.264 0.285 0.318 0.320 0.390
Gallic acid elastic niosomal gel 0.304 0.344 0.374 0.390 0.467
Commercial product 0.303 0.351 0.358 0.392 0.395
Semi-purified fraction gel 0.275 0.311 0.314 0.315 0.354
Semi-purified fraction niosomal gel 0.321 0.352 0.358 0.404 0.426
Semi-purified fraction elastic niosomal gel 0.399 0.519 0.535 0.603 0.479
Untreated area 0.471 0.515 0.516 0.509 0.403
Skin elastic extension (Uv/Ue)
Gel base 0.351 0.308 0.302 0.302 0.300
Gallic acid niosomal gel 0.258 0.256 0.242 0.242 0.237
Gallic acid elastic niosomal gel 0.430 0.399 0.362 0.354 0.354
Commercial product 0.349 0.357 0.306 0.304 0.304
Semi-purified fraction gel 0.281 0.238 0.238 0.234 0.221
Semi-purified fraction niosomal gel 0.528 0.433 0.433 0.421 0.408
Semi-purified fraction elastic niosomal gel 0.330 0.291 0.319 0.339 0.339

Untreated area 0.461 0.405 0.393 0.393 0.393
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Table E.2 Skin anti-aging evaluation in human volunteers including skin hydration,
maximum roughness, average roughness, skin elastic recovery, skin elastic extension,

melanin and erythema index (continued)

. Weeks
Melanin 0 ) 1 3 3
Gel base 32.56 31.21 35.96 30.38 32.43
Gallic acid niosomal gel 36.02 41.55 35.20 36.76 43.69
Gallic acid elastic niosomal gel 41.88 34.17 43.36 53.29 46.00
Commercial product 54.34 49.53 53.71 68.31 66.71
Semi-purified fraction gel 38.24 38.80 37.88 53.55 44,73
Semi-purified fraction niosomal gel 34.84 37.99 29.12 46.31 41.01
Semi-purified fraction elastic niosomal gel 41.46 50.23 59.24 50.27 4793
Untreated area 51.44 60.16 66.68 73.52 78.24
Erythema
Gel base 54.47 53.90 50.63 51.87 43.62
Gallic acid niosomal gel 79.00 29.55 41.06 40.74 48.46
Gallic acid elastic niosomal gel 59.93 45.27 46.38 44.38 49.97
Commercial product 69.58 56.86 55.10 66.97 67.60
Semi-purified fraction gel 51.49 59.16 59.16 61.09 74.72
Semi-purified fraction niosomal gel 39.29 35.85 45.25 50.94 54.36
Semi-purified fraction elastic niosomal gel 40.73 49.79 49.18 61.00 67.78

Untreated area 52.87 73.20 64.83 85.93 99.96
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