UNANED

o

vejrnenaldonluiivviodiuniiogrsunsnanslulnituigaesUszalve Tnsianzegadly
wanmamile 1MATellTngUssasAliefnumaulaenieuargvsdudinisvansisvedunaresans
ot 2 14 i = et at .t = at 0’&) a 2 @t L% .
anave1nenUdes wasiieIdeuaziaunuLuuRan v sduRLIInasaiavg 1nenUdes

lumsanwifldansanaensiueaneuvemenenudes faannsanwneunininuindu
a"l'aaﬁ'ﬂﬁﬁﬂ%mmé’aaazﬂaawawﬁmmmﬁqmﬁq 16.13 warvannsadudaeuls] s-Sandsnnaldsos
a¥ 34.96 = 0.06 \iaifisutulevdiawansilaseadininududy 1 fadluans lunsnaasuainudu
fiwsialgadsinay wuiransatavaaenudesfinuvasadvauazlifinuiufiviosad usiiilel
gosluunalnamelsunuineadsinuauisdiungluiiesnngeslauging viliiwadiitinmvae
Wiee¥osas 76.06 + 3.14 luvnsiiwadildsuisosluumalnamelsunasansatnndnenUdo i
wadsnuuiifidinmiemaesosar 68.98 = 7.14 Faliunnsnsiuagnaliloddaneadn (P < 0.05)
wanvinasatavghaenUdadinudasade liviliwadnuunisanniu uwiodtalsiinliannsa
anmsanpuengadaneasluuimalnamelsuld uiwuirarsatavghoenudesaninsadudansmds
sumedanan 1 dudulelalaiiifinasenssudinsesyiulnvessadsinuulisosay 5432 +
15.90 Aty 250 lulasniudefiadans fofuasatianaoeaudosdediuuldufiesgodiuns
Wwiaivlawesgaasnuule

lumsWawe@nsasissiannisuansisuesdun auxdndtelfdendmivigsuildwaunty
TunnsAnwIneuwtEe Il 4 f3u Taun fsuil 3, 6, 9 uag 10 ewumegeuaufiawelaly
p1enasing S1uan 30 au laglduuvasuau wasvhnsiSeuiiisuiundnfasioUgnauiinae
auvisInanndalidrunauvesiiendfufe minoxidil Usinadesas 5 Tundnsias Jwmuiienaatias
fruitenelelunaniumieiudsud 10 gsaaileisuiudsudus uazdamnuiimelaifisuimie
wiloniwdadusifunuuludiunduresmaniag arudurewandud waslssavsamnaiisam
LAZAANTVIATELAUNL  AeTLAIRIUT 10 fananuiaundeuiissinlufnuidseansaanly
oanasinssely Taglatinmsusuusshiusananlumusesansiu wuesymisn wasusulssnunau
yosnaAnian nduiinanseengussuniudiu liud @satnds arsatnvzien Snnfiud wazlusiu
dmnaddneng Fawuindnsuiiuulsiuiiaiian de sisu 10C

wAnfuTwTIvE0eaURes 10C ansnsnannisviansisvesdunslusmaingd Il 36 AU
IWegnafiuddnieadn (P<0.01) muudtuii 3 vesnsld Wevaaeusaes Combing test Tneiu
Fruuiivansrmdannwing 30 aft uasdsiuunliufierannmananirvvesdunnategaseiiles
Insausoanlateiosay 65.99 + 18.83 waian 4 &Uai uazanlaunisiovay 80.51 + 32.34
wdaen 12 §Uani uenaniinansausiesunghaonudesdainlienaradinsiinumntu el dum
faunma LAZLIINNTUBNGE warannsinmaaianelavesenaainsudanliudn s
Wusgezinan 3 weu wuitenaraiasiiauianelandnsusinmsinluszaud (3.89+0.69)



TunsWausdnsasiusmiuiisadundldesouusuiiuiau 21 #fu wuididuiindan
fio f¥udl 21 sesaundiorsuil 15, 9 uaz 6 mudsu Fufuiaden 4 mufinandmiumsaay
ansafangnenudesiely Jddmnududuarsatandinonudos windu 00125, 0.025, 0.05,
0.1%w/w LLaxwui"lmwwﬁﬂﬂaﬁL,Lsrjmgl,ﬁu%uimEJﬁm’111511ﬁ'uﬁ'ﬁ'uﬂ%mmﬂaﬁaﬁaﬁﬂuﬁ?ﬁu el
2819l5AMMUNFIINNAGBUANAIENINAIIT Heating/Cooling wudmwmﬁﬁﬁuﬁu Taglaniy
sgndsludiuiiflansadangoenddesiinugs  wazdnfui 9, 15 uay 21 Sslanuniled
Wasuwasluannifudnene Jldimaiuasussmennieudtgmdsnan Sawuinarssznmeyn
Prenavdidsrvesmsatavanonudesldidusend dwilfidousuyiidnsurarsauildunn
Bty uenvnilfsdinisusuliusmnsduiianumiaiimnzautunisldaunndstu Tnessuiils
fiauviinaglugie 3.98 - 11.21 Pas LLax€|’<1WU’5'1LL“ﬁmﬁlﬁﬁm‘ﬁLﬁﬂﬂmﬁﬁﬁuﬁﬂﬁw NA991NNIT
NAADUAIINAIENTNG IS Heating/Cooling Wudusuwiidnwaznianenin A1audunsa-ang
wazaumiln lidsuudasluamas

’luﬁmﬂ‘asﬁwﬁmmﬁﬁuuﬂﬁqLﬁuwm wAn SR e UasihTud 21 Sussandang

[l
=1

fign ey liidunuiiadiuennuunn sy sudu qegndsinald uazliialvirato
naInnIvegaunisvinatain wandnidlluszdnsainneuiasaiuwsundiviunuidend
mueluyiaanann wazanmsanwANianelaluenaadnsdatwlu 30 AL WUINTIRIsanKULEY
nuuanUane dundiusnzndeldnngndnsie uiegralsnnudmsuivinlmifaneslates 39in1s
Wawndudsu 21C FailiAnedlaftu daundndusiueuyiniu 21C 9 Fanunzivzillddy
g o 1
wrnnuiswadesaly
Tudhumnuiianela wdndarivsunmananudewiniuil 9 lasunnuliougaianluararaling
d1uau 30 au Tnglasuanuiiawelawmiiondadisuduglusesnnuduiiedeaiuunld finnuniia
wingay dduaisny aneeniig Wanuidnazen vilinudidmin yuaale Lidy 1w Seudu
= - [ | 1 1 = o el Hyu [ di - = ar [ o e
waziinudangud wisglsimusirsuidudusedluizaweainsiianes Jadinsiimundusisu 9D
= o v oo vcle%' ar 5 = ot o o o J =3 o o v e ﬂiy o 1
Favhliianealdfvu Asiundndueiuyuneisu 9D 4 Jamngnanhlgduusmuiisesusioly
w w o P P = o a oar ) ot o o
TngasuudmgnasnUasadufisniidnenmiashunldlundnsurdmiudun Mslugduuy
HANANIYITUANNITVAATIIBNAUNY UaznAndue usnnHuUTIduR Faanilulselovilums
nan U mvdaaly



Abstract

Equisetum debile is a local plant widely distributed in the highland area of Thailand,
especially in the Northern part. The aims of the present study were to investigate the safety
and anti-hair loss activity of E. debile extract in dermal papillary cells and develop prototype
hair rejuvenation products from E. debile extract for commercial purposes.

The crude ethanolic extract of E. debile was used in the present study because of

the highest yield of 16.13% and a sgood inhibitory activity against 50L-reductase when
compared to 1 mM ethinyl estradiol (34.96 + 0.06%). The crude ethanolic extract was safe
and showed no cytotoxicity on dermal papillary cells. It was noted that the viability of
dermal papillary cells was decreased to 76.06 + 3.14% after exposure to testosterone.
Additionally, the cell viability was decreased to 6898 + 7.14% after exposure to
testosterone and the crude ethanolic extract. There was no significant difference between
the cells exposed and not exposed to the crude ethanolic extract. Therefore, the crude
ethanolic extract was safe to the cell and not induced the cell death. However, the extract
could not protect the cell death from testosterone. The crude ethanolic extract possessed
inhibitory activity against interleukin-1 (IL-1), a cytokine that inhibit the dermal papillary cell
growth, with the inhibition of 54.32 + 15.90% at the concentration of 250 ug/ml. Therefore,
the crude ethanolic extract has a promising approach to increase the dermat papillary cell
growth.

Four hair serum products from the previous study, including formulation 3, 6, 9, and
10 were investigated for the satisfaction in 30 volunteers by using the questionairs. The 5%
minoxidil solution, was used as a control in this study. The results noted that formulation 10
was the best formulation that gained the highest satisfaction from the volunteers. Moreover,
the satisfaction score was comparable to that of 5% minoxidil solution in the term of
product odor, slippery hair, hair nourishment and anti-hair loss property. Therefore,
formulation 10 was selected for the further performance test in volunteers. However, the
product was adjusted to increase the consumer satisfaction by reducing the oily and greasy
feeling and improve more desirable odor. Additionally, more active compounds were added
into the formulation, including ginger extract, licorice extract, vitamin E, and wheat protein.
Finally, the best modified formulation was formulation 10C.

To investigate the anti-hair loss efficacy, combing test was performed in 36
volunteers and number of hair falls after 30 times of combing was recorded. Hair serum
formulation 10C significantly reduced the number of hair fall after 3 days of application
(P<0.01) and continue reducing tendency was obviously observed. The number of hair fall
was reduced by 65.99 + 18.83% after 4 weeks and up to 80.51 + 32.34% after 12 weeks of
application. Additionally, the hair of volunteers looks more dense, healthy, and shining. After
3 months of applications, the satisfactory of 36 volunteers were in a good level (3.89+0.69).



In the present study, 21 shampoo base formulations were developed. Formulation
21 was the best formulation, followed by formulation 15, 9, and 6, respectively. Therefore,
the best four formulations were selected for the further incorporation of the crude ethanolic
extract in the concentration of 0.0125, 0.025, 0.05, and 0.1%w/w. It was noted that the
viscosity of shampoo formulations increased after the crude ethanolic extract incorporation.
The increased viscosity was obviously related to the amount of crude ethanolic extract.
However, the color of shampoo formulation was darker after the Heating/Cooling stability
test, especially the formulation with high content of crude ethanolic extract. Furthermore,
the viscosity of formulation 9, 15, and 21 was changed after the Heating/Cooling stability
test. Therefore, pearlescence agents were added into the shampoo formulations to solve
the above preblems. The results noted that the pearlescence agents could decrease the
green color of the crude ethanolic extract and make more aesthetic appearance of the
shampoo formulation. The viscosity of all formulations was adjusted after the addition of
the pearlescence agents. The adjusted viscosity was in the range of 398 - 11.21 Pas.
Moreover, the formulation could produce more foam after pearlescence agent addition. All
pearlescence harsetail shampoo formulations were stable in the term of physical
appearance, pH value, and viscosity after the Heating/Cooling stability test.

According to the hair revitalizing efficacy, the best horsetail shampoo was
formulation 21 since it gave more noticeable hair shining than the others and no
electrostatic was observed after combing with plastic comb. Moreover, the revitalizing
efficacy of formulation 21 was comparable to the commercial anti-damaged hair shampoo.
Besides, formulation 21 got the highest satisfaction score from 30 volunteers in the aspect of
hair damage, split end, and brittle hair reduction. However, formulation 21 could produce
small amount of foam. Therefore, the formulation was modified and formulation 21C was
the best modified formulation. Therefore, formulation 21C would be an attractive
formulation for damaged hair.

According to the consumer’s satisfaction, formulation 9 got the highest satisfaction
score from 30 volunteers among all formulations in the term of homogeneous appearance,
appropriate viscosity, appropriate color, easiness to rinse off, cleanliness feeling, increase hair
volume, slippery and soft hair, frizziness reduction, hair shining, and hair elasticity. However,
formulation 9 could produce small amount of foam. Therefore, the formulation was
modified and formulation 9D was the best modified formulation. Therefore, formulation 9D
would be an attractive formulation for normal hair.

In conclusion, horsetail extract was attractive for hair care product development,
including anti-hair loss serum and revitalizing shampoo. Additionally, these formulations had

a potential to be manufactured in the further commercial aspects.



