TAP CHi CONG THUONG

NGHIEN CUU BAO CHE
GEL BOI DA CHUA CAFEIN 3%

® TRAN NGOQC DUGC LAN* - LY KIEN PHUC - NGUYEN THI HUYEN TRAN

TOM TAT:

Bai nghién ctu nhim muc dich Iwa chon dudc cic thanh phin vdi ti 1& phit hop dé diéu ché gel
bdi da chita cafein 3%, dua trén viéc danh gid mot s6 dic tinh clia gel nhu: cdm quan, pH, do nhét,

ham lugng hoat chat va kh3 ning phéng thich hoat chit qua mang cellulose acetat. K&t qua cho
thay, khi thay d6i ti 1& gom xanthan (0,5%, 1%, 2%) trong cong thitc khong lam thay ddi kha ning
phéng thich cafein qua mang, mic dit dd nhét gel ting 1én dang ké. Trong khi dé, ting ti 1& dung

moi 1,3-propanediol tir 10%, 20%, 1én d&n 30% da 1am gidm lugng cafein phéng thich qua mang.

Cong thic chia 1,3-propandiol 10% c6 lugng cafein phong thich qua mang cao hon cac cong thiic
con lai & cdc thdi diém 60 phiit, 240 phiit, 360 phit. Dya vao céc tiéu chi di ddnh gi4 trong pham
vi nghién cttu nay, chiing t6i da lya chon cong thifc t6t nhat gdm céc thanh phin sau: cafein 3 %,
1,3-propanediol 10 %, gdm xanthan 1 %, ethanol 2%, tween 80 5% va nudc ct vira dd.

T khéa: cafein, gel bdi da, gel cafein 3%, gobm xanthan, 1,3-propanediol.

1.Dit van dé

Cafein c6 cong thdc héa hoc la 1,3,7-
triethylxanthine, 1a mot chat kich thich ty nhién da
dugc st dung rat rong rdi v6i nhiéu muc dich khdc
nhau trong linh vuc thuc phdm va duge pham qua
dudng udng. Trong nhitng nim gin diy, nhiéu
nghién cifu trén thé gidi da phat hién cafein c6
nhiéu &ng dung hon nita trong linh vuc da liéu.
Cafein c6 nhitng dic tinh phan t gép phan cho
viéc gdy ra nhitng tdc dung sinh hoc trén da,
ching han khi ning hoat dong nhu mot chat
chong oxy héa va chat tc ché phosphodiesterase.
Hoat chdt nay ciing da dudc chitng minh c6 hiéu
qua trong phong ngira ung thu da, mun tring cd
dd, cling nhu gidm rung téc do ndi i€t t& nam vi
lam ting vi tuAn hoan m4u & da va kich thich sy
phiét trién cda téc thong qua sy Gc ché hoat tinh 5-
a-reductase. Mot s6 biang chiing con cho thiy tic
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dung clia cafein trong cdc bénh vdy nén thong
thudng, diéu tri tinh trang “san da cam trén da”
(cellulite) va gidm thAm vung da dudi mit [6, 12].
Céc ché pham chita cafein trén thi trudng ¢ thé
c6 nong d6 1én tdi 3% van dudc danh gid 13 an
toan, khong ddc hai va dé dang hap thu vao da
ngudi [5]. Nhitng sdn phdm dang boi trén da chita
cafein hién nay hiu hét déu xuit phat ti cic hang
my pham clia nu6c ngoai. Tai Viét Nam, van chua
tim thay nghién cttu vé phat trién cong thic chita
cafein dung trén da.

Muc tiéu clia nghién cfu ndy nhim lya chon
cdc td dugc vd6i ti 1€ phu hgp dé€ diéu ché& gel bdi
da chita cafein ndng do 3%. Chiing t6i chon dang
gel @€ phat trién cong thiic, bdi vi gel c6 nhiéu wu
di€m so vdi cic dang thusc mém ding trén da
khac nhu: khong gy tron nhdn, ¢6 kha ning phin
hiy sinh hoc, tinh 6n dinh cao khi bdo quan lau
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dai, d€ hinh thanh va it tiéu ton ning lugng cho
qué trinh diéu ché [8]. P€ Iwa chon dudc td dudc
phu hgp, nghién ciu da thong qua viéc tham khao
céc tai liéu lién quan va ddnh gid cdc chi tiéu vé
dic tinh 1y héa caa gel, nhu: cdm quan, pH, do
nhét va kha niing gidi phéng hoat chi't qua mang
cellulose acetat.

2. Déi tugng va phuong phap nghién citu

2.1. Déi tugng nghién ciiu

Nguyén vat liéu gdm: cafein khan (Trung
Qudc), gom xanthan (Trung Qudc), glycerin
(Malaysia), propylen glycol (Thai Lan), 1,3-
propanediol (Nhat Bén), ethanol 96% (Viét Nam),
tween 80 (Trung Qudc), mang cellulose acetat
(Statorius stedium, Pitc) va mot s nguyén vat
liéu khac.

2.2. Phuong phdp nghién ciiu

2.2.1. Ddnh gid khd ndng hoa tan cia cafein
trong dung moi

Thuyc hién tham do kha nang hoa tan cta cafein
trong 3 loai dung moi: glycerin, propylen glycol,
1,3-propanediol bing phucng phdp qud bio hoa.
Cho mot lugng du cafein khan vio dung moi can
khdo sat, khudy tr trong 36 gid & toc do 500
vong/phiit. Ti€p d6, d€ dn dinh 24 gis § nhiét do
phong, sau d6 dem ly tAm. Pha lodng bing dém
phosphat pH 7,4 d€n ndng do thich hdp, dinh lugng
cafein trong miu biing phuong phap do quang phd
UV-Vis tai bugc séng 273 nm. Chon dung moi hoa
tan cafein tot nhat dé ti€p tuc khao sit.

Hoa tan cafein 3% vao cac hé dung mdi thanh
phin goém: dung mdi da lua chon & trén véi ti 1&
thay d6i tir 2,5% dén 95%, ethanol 96% ti 1& c6 dinh
2% va nudc cat vira did. Khudy tir 10 phit, sau d6
quan sat va danh gid d€ chon hé dung méi phit hgp.

2.2.2. Xdy dung cong thitc so bo va quy trinh diéu
ché gel cafein 3%

Xay dung cdc cong thic gel cafein 3% vdi cac ti
1& khdc nhau cta td dugc tao gel 1a gdbm xanthan va
chit ddng dung moi duge lya chon & muc 2.2.1;
Phoi hop thém tween 80 ti 1& ¢ dinh 5% & tat ca
céc cong thic.

Quy trinh diéu ché& gel cafein dugc thyc hién dwa

theo k¥ thuat diéu ch& dung dich thudc duing tai chd
(Dugc dién Viét Nam V), hoa tan cdc chit vao dung
moi bing mdy khudy tir  nhiét do thudng. Sau d6
phdi hop véi t4 dudc tao gel. Pha ch&é 100 g mdi
cong thic.

2.2.3. Ddnh gid mét s6 ddc tinh Iy héa ciia gel
cafein 3%

Cém quan: quan sat bing mit thudng

Do pH: do bing may Starter 3100 (M¥).

Do d6 nhét: do bing may do do nhét Brookfield
(céanh khudy 64, toc dd 20 vong/phiit, & 250C).

Ham lugng cafein: phuong phap do quang phd
UV-Vis, tai budc séng 273 nm.

2.2.4. Bdnh gid khd néing gidi phdng hoat chdt
qua mang cellulose acetat

Khd ning gidi phéng hoat chit qua mang dudc
ddnh gi4 bing phuong phép st dung t& bao khuéch
tdn Franz.

- Mang thr nghiém: mang cellulose acetat,
ngdm hoat hda 24 gi¢ trong dém phosphat 7.4.

- Dién tich mang ti€p xiic: 1,77 cm?2.

- Thé tich khoang nhan: 7 ml

- Mo6i trudng thir nghiém: dém phosphat pH 7,4,
nhiét dd 37 + 2°C, toc do khuady 750 vong/phiit.

Sau khi 6n dinh hé thong, cho 0,3 g gel 1én
mang tht nghiém. T khoang nhdn, rit 0,2 ml
dung dich tai cdc thsi diém 30, 60, 120, 240, 360
va 480 phiit; ddng thsi b lai mot lugng thé tich
dém phosphat pH 7,4 vao khoang nhin bing vé6i
thé tich da rit. Him lugng cafein trong mau dudgc
x4c dinh bing phudng phdp do quang phd UV-Vis
tai budc song 273 nm. Tinh todn lugng cafein
phéng thich & mdi thdi diém. Dung phuong sai
mot yéu t6 (ANOVA) dé so sanh lugng cafein
phéng thich ctia cdc gel.

3. K&t qua va thdo luan

3.1. Kha ndng hoa tan ciia cafein trong dung
moi

Trong nghién citu, gel c¢6 ciu triic bao ché
dang dung dich thAn nuSc gdm 3 thanh phan
chinh: dudc chat, td dudc tao gel va dung mdi than
nudc. Trong d6, dung moi c¢6 thé dnh hudng d&n
kha ning hoa tan dugc chat, kha ning gidi phong

$6 18 - Thdng 8/2024 353



TAP CHi CONG THUONG

dudc chit tir dang bao ché hay kh3 ning luu giit
dugc chat trong da,... Thong thudng d€ chon dugc
dung moi phit hgp, can phdi dinh gid kh3 ning
hoa tan dudc chd't ciia dung mdi d6. Dya vaio mot
s0 tai lieu tham khéo, cdc dung moi dugc lya chon
dé€ danh gia 1 glycerin, propylen glycol va 1,3-
proropanediol [7, 11].

K&t qué nghién cdu cho thdy, cafein 3% tan tt
nhit trong dung moi 1,3-propanediol
véi do tan la 1,1383= 0,01 mg/ml.

1,3-propanediol dudc Iwa chon 1am thanh phan
ctia hé dung méi, thay ddi ndng do tir 2,5% dén
95% dé ti€p tuc khdo sit. Bén canh d6, phdi hop
thém ethanol 96% ti 1& cd dinh 2% vao tit cd cic
hé dung mdi khdo sdt, muc dich giip ting dd hoa
tan cafein [11]. Thanh phan va ti 1& cu thé cdc hé
dung moi ding d€ khdo sit dugc thé hién trong
Béng 1.

Bdng 1. Khd ndng héa tan cla cafein 3% két hgp véi
ethanol 96% ti 1é ¢& dinh 2% trong cdc hé dung moi

Cafein hoa tan nhiéu hon trong

1,3-propanediol so vd&i  glycerin Ti1¢ % (ki/ki) Hién tudng
(0,3962 + 0,02) va propylene glycol 1,3-propanediol | H,O | Sau 10 phitkhudy Sau 24 gio
(09488 = 0,01) ¢6 thé do mot s6 95 0 Khéng tan hét Khéng tan hét
newyen nha,n sau ddy: . s e 90 5 Khong tan hét Khong tan hét
Thit nhat, do sy khdc biét vé cau - - - -
tréc héa hoc. C& 3 dung moi dude 80 15 Khéng tan hét Khéng tan hét
khdo sit déu c¢6 cdc nhém hydroxyl 70 25 Khong tan hét Khong tan hét
(-OH) trong phén ti, cho phép tao lién 60 35 Khong tan hét Tan hét
ké&t hydro véi cdc nhém carbonyl va 50 45 Khéng tan hét Tan hét
amin cua caf.eln. Tl.ly nl.nen, phin tu 40 55 Tan hét Tan hét
1,3-propanediol v&i hai nhém -OH - -
tach biét bdi mot doan mach C dai 30 6° Tanhet Tanhet
hon, c6 thé gitip cho cafein tuong tic 20 75 Tan hét Tan hét
mot cich 6n dinh va bén vitng, lam 10 85 Tan hét Tan hét
tang do hoa t,an cta cafein. Propylene 5 20 Tan hét Xuét hién tinh thé
glycol v6i cu tric phan tr nho gon 25 925 Tan hét Xuét hién tinh thé
hon, mic d§ 6n dinh cua li€n k€t kém

hon so véi 1,3-propanediol. Glycerin,

mic di c6 3 nhém -OH, nhung c4u triic phan tit lai
tao nén mot mang ludi lién k€t hydro ndi tai phic
tap hon, lam gidm khéd nang hoa tan ctia cdc phian
tl ngoai lai nhu cafein [2, 4].

Thit hai, 1,3-propanediol c6 do6 nhét thap hon
propylene glycol va glycerin, gidp cho 1,3-
propanediol hoa tan cafein dé dang hon [7].

Thit ba, cafein tan ot hon trong mdi trudng
kiém, trong khi 1,3-propanediol tao mdi trudng it
axit hon so v6i propylen glycol va glycerin [7].

Bén canh kha ning hoa tan tot hoat chat, 1,3-
propanediol con c6 khd ning giit 4m cao, lam
mém va diu da, 1am ting kh4 ning hydrat héa va
cdi thién chiic ning hang rao bdo vé da [3]. Do d6,

354 $6 18 - Thdng 8/2024

Nguodn: Nghién citu phan tich

K&t qud thu dudc cidc hé dung mdi véi ti 1&
1,3-propanediol 10%, 20%, 30% c6 kha ning hoa
tan hét cafein 3% trong 10 phiit va 6n dinh trong 24
gid (Bang 1), nén lya chon 3 mic ti 1& nay dé xay
dung cong thifc va danh gia mot s6 dic tinh cla gel

cafein 3%.
3.2. Xdy dung cong thiic so by va quy trinh diéu
ché gel cafein 3%

Céc cong thiic gel cafein 3% st dung ta dugc tao
gel 12 gom xanthan. Dya vio ndng dd thudng sit
dung clia gdm xanthan, ti 1& gdbm xanthan trong cac
cong thiic gel dugc thay ddi & 3 mic: 0,5%, 1% va
2% dé danh gia sy 4nh hudng dén cic dic tinh cia
gel [1]. Trong cdc cdng thic con cd sy hién dién
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BAng 2. Thanh phén cdc céng thiic gel cafein 3% ké&t hdp ethanol 96% fi1é ¢& dinh 2%,

tween 80 ndng dé 5% va nudc cdt viia di 100%

. Tilé % (ki/kl)
Thanh phan
G1 G2 G3 G4 G5 G6 G7 G8 G9
Xanthan gum 0,5 1 2 0,5 1 2 0,5 1 2
1,3-propanediol 10 10 10 20 20 20 30 30 30

clia tween 80 (polysorbate 80) ndng dd 5% vdéi muc
dich gitp ting khd nidng thAm cho hoat chat [9].
Thanh phan va ti 1& cu thé cla cic gel khio sit
dugc thé hién trong Bang 2. Piéu ché cic gel nay
theo quy trinh thé hién trong Hinh 1.

3.3. Ddanh gid mot s6 ddc tinh ly héa ctia gel
cafein 3%

V& cim quan, tit cd 9 gel déu trong sudt, mau
hdi ngd ving do mau cla tween 80, ddng nhat va
khong ¢6 mui la (Hinh 2). Theo quan sdt va cam
quan khi thoa 1&n da, gel G1, G4 va G7 c6 thé chat
hai 16ng, bim dinh khong tot trén da; G3, G6 va G9
thé chat qua dic; con lai cic cong thitc G2, G5 va
G8 c6 thé chat ddc vira phai va kha ning bam dinh
trén da tot.

Gi4 tri pH clia tat ca 9 gel dudc khdo sat khong
khéc nhau dang k€ va nim trong khoang 6,25 - 6,68
(Bang 3). Khodng pH nay gin v6i pH sinh 1y da nén
c6 thé khong gy kich ting va ddm bao cho cic hoat
dong chitc ning ctia da dién ra binh thudng.

K&t qué do dd nhét clia céc gel bién thién kha
nhiéu, trong khodng tir 1200 - 9118 cPs. Khi ting ti
¢ gdbm xanthan tir 0,5% (G1, G4, G7), 1% (G2, G5,
G8) 1én dén 2% (G3, G6, G9) hay ti 1& 1,3-
propanediol tr 10% (G1, G2, G3), 20 % (G4, G5,

Hinh 2: Cdm quan cua cdc cdc gel G1 - G9

Nguén: Nghién citu phdn tich

Hinh 1: S0 dé quy trinh diéu ché
gel cafein 3%

H6n hop
dung méi
- Khudy 10 phat
Y
Dung dich
A
- Khudy déu
Y
Dung dich
B
GOm xanthan
da ngam truong - Khudy déu
nd trong nudc \
Gel cafein

Nguén: Nghién citu phan tich

G6) 1én d&n 30% (G7, G8, G9), d6 nhét gel déu
ting 1én mot cich ding k€ (Bang 4). Viéc ting
ndng d6 gdm xanthan va 1,3 - propanediol 1am gia
ting mat do cac lién két trong mang Iudi polyme
clia gel nén lam cho do nhét gel ting 1én. K&t qua
ndy ciing tuong dong vdi mdt s6 nghién citu trudc

Nguén: Nghién citu phdn tich
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d6 ctia Thanaporn Amnuaikit va
cong sy [11]. Cac gel G2, G5 va

Bdng 3. Cdm quan, dé nhét, pH va hadm luogng cafein

chagel G1-G9

G8 ¢6 do nhdt ndm trong khodng Msu | Camquan | Ddnhdt(cPs) pH Pinh lugng
tr 3269 - 4600 cPs (Bing 3), v& G1 | Trongsust | 1200%252 | 625%0,11 | 103,74£0,89
médt cam quan dudc cho 1a ¢6 thé -
chit dic vita phi va pht hop v G2 | Trongsust | 3269:2,65 | 641+002 | 104,39£0,53
muc dich b61 da hdn CéC C@ng thﬁ'c G3 Trong SUé’t 7048 + 2,08 6,30 + 0,24 104,68 + 0,29
con lai. G4 | Trongsudt | 1710£321 | 6,36+010 | 10373+1,28
3.4. Danh gid khd nang gidi G5 | Trongsust | 3989+173 | 6,63+029 | 104,81+0.80
hé ‘ 7 I ,
p ot"f cafein qua mang cellulose G6 | Trongsust | 8248+351 | 642+012 | 104,21+114
acela
Mot trong cdc yéu 6 4nh G7 | Trongsudt | 2250£2:89 | 640+005 | 104,17+131
hudng dén 8¢ d6 gidi phong hoat G8 | Trongsudt | 4559+361 | 6,39+016 | 104,71+0,66
chat la sy hién dién ctia chat khdc G9 | Trongsubt | 91184306 | 6,68+0,18 | 104,79+157

trong cong thitc. Theo d6, nghién
ciu da st dung cic gel G4, G5,
G6 @€ danh gia 4nh hudng cta ti
I¢ gdbm xanthan va cic gel G2,

Nguén: Nghién citu phdn tich

Bdng 4. K&t qud gidi phéng cafein qua méng

cua gel cafein 3%

G5, G8 nham dénh gid dnh hudng | 18 gigm Luong cafein giai phong qua mang (ug/cm?)
ctia ti 1& 1,3 propanediol dén toc (phit) G4 G5 G6
do giai phong cafein qua mang.

K&t qui cho thiy, ci 3 gel G4 30 2,6310,01 2,70£0,31 2,41+0,26
(0,5% gdm xanthan), G5 (1% gdm 60 5,15+0,24 4,97 +0,58 4,78+0,40
xanthan) va G6 (2% gdm 120 6,96+0,23 7,33+0,39 6,860,79
xanthan) ¢6 lugng cafein phong 240 931£033 8,98 +0,82 8,57+0,57
thich qua mang khong khac nhau : : ’ ’ : :
¢6 ¥ nghia th6ng ké & tit ci céc 360 9,60+0,22 9,44 +0,71 9,07 +0,71
thdi di€ém (p > 0,05) (Bang 4). 480 11,60+ 0,98 13,08 £0,97 11,97 £1,21

Chitng t6 nong d6 gdm xanthan
khong 1am 4nh hudng dén tdc do
cafein phong thich qua mang. Piéu nay c6 thé do su
gidi phong cafein dudc xdc dinh bdi cdc yéu t6 nhu
kich thudc phin tif cafein, thinh phin mang va do
tan cafein trong mdi trudng. Tuy nhién, gdm
xanthan it lién quan dén c4c y€u td nay, do d6 viéc
thay ddi ndng dd s& khong tic dong rd rét dén su
giai phong cafein qua mang.

Trong khi d6, két qua cho thdy Iugng cafein gidi
phéng qua mang cua cic gel G2 (10% 1,3-
propanediol), G5 (20% 1,3-propanediol) va G8
(30% 1,3-propanediol) khdc nhau c¢6 ¥ nghia thong
ké & céc thdi di€m 60 phiit, 240 phit va 360 phiit (p
< 0,05). Trong do, gel G2 cé lugng cafein phong
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Nguén: Nghién citu phdn tich

thich cao hon G5 va G8 & cic thdi diém néi trén
(Bing 5). Nhu vay, viéc ting ndong dd 1,3-
propanediol trong cdng thitc lam gidm tdc do gidi
phéng cafein qua mang. Piéu nay cé thé ly gidi bsi
cdc phan ti 1,3-propanediol hinh thanh lién két
hydro v6i cac nhém acetate trén mang cellulose
acetate, tao thainh mot 16p bio vé trén bé mit, din
dén viéc thAm nhap cafein qua mang trd nén kho
khin hon va 1am cho qué trinh gidi phong cafein
cham lai. Pong thdi, ndng do 1,3-propanediol ting
1én lam cho mic do lién k&t v6i cdc phan tif cafein
trong dung mdi chiit ché hon, 4nh hudng nhiéu hon
nita d&n tdc do gidi phong.
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cua gel cafein 3%

Bdng 5. K&t qud gidi phéng cafein qua madng

- Dung moi 1,3-propanediol
c6 khd ning hoa tan cafein tot

Théi diém Lugng cafein giai phong qua mang (ug/cm?) hon so véi glycerin va propylen
(phat) G4 G5 G6 glycol.
- Tang ti 1& 1,3-propanediol
30 1898,15+113,89 1228,18+131,67 897,47+52,26 trong cong thifc 1am ting do
60 3187,11£281,80 2263,03+256,58 1767,10+24,04 nhét gel va lam gidm t6c do
120 3897,00+34,02 3333.404122,32 2858,04+93,68 gidi phong cafein qua mang
cellulose acetat.

240 5921,01+405,21 4081,45+304,90 3855,72+182,17 A
- Tang ti 1€ gdm xanthan
360 5714,05+315,28 4298,00£398,45 4358,64+288,50 trong cong thic 1am do nhét
480 6214,53+275,11 5956,64+559,34 5936,28+100,77 gel ting 1én ddng k€ nhung

khong 1am dnh hudng dén tdc
dd gidi phdéng cafein qua
mang cellulose acetat.

- Trong pham vi cia nghién citu, cong thic gel
cafein 3% phli hgp nhit dugc lya chon c6 thanh
phian gom: cafein 3%, 1,3-propanediol 10%, gom
xanthan 1%, ethanol 2%, tween 80 5% va nudc cat
vitadiu m

Nguén: Nghién citu phdn tich

4. Kétluan

Nghién cttu da ti€n hanh x4y dung cong thic gel
cafein 3%, dua trén viéc ddnh gia cdc chi tieu vé
cam quan, pH, dd nhét va kha nang phdéng thich
hoat chit qua mang cellulose acetat. Tir két qua
thyc nghiém, c6 thé ritra cac k&t luan sau:
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Thong tin tdc gia:
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A STUDY ON DEVELOING
TOPICAL GEL CONTAINING 3% CAFFEINE
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ASBTRACT:

This study aimed to select the appropriate ingredients to formulate a topical gel containing 3%
caffeine, based on evaluating some characteristics such as physical appearance, pH, viscosity,
and the ability to release the active ingredient through cellulose acetate membrane. The results
showed that changing the ratio of xanthan gum (0.5%, 1% and 2 %) does not affect caffeine
release, although viscosity significantly increases. On the other hand, increasing the ratio of
1,3-propanediol solvent from 10%, 20%, to 30% has decreased the amount of caffeine release
through the membrane. The formula containing 10% 1,3-propanediol has a higher caffeine
release through the membrane at 60 minutes, 240 minutes, and 360 minutes compared to the
other formulas. Based on the evaluated criteria within the scope of this study, the best
formulation of cafein gel consisting of the following components: 3% caffeine, 10%
1,3-propanediol, 1% xanthan gum, 2% ethanol, 5% tween 80, and water.

Keywords: caffeine, topical gel, gel cafein 3%, xanthan gum, 1,3-propanediol
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