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NGHIEN CUU BAO CHE VA PANH GIA SAN PHAM GEL TROXERUTIN 2%

Lang Ngoc Anh?, Nguyén Thi Thu Dao®, Pham Quéc Pat, Nguyén Thi Thuy Hong?,
Phan Quang Khéie¢, Lé Thi Anh Thiy', Phung Chate

Té6m tit:

Troxerutin la hoat chat c6 tac dung bao vé thanh mach, gidm phu né, duoc tng dung
rong rai trong diéu tri suy gian tinh mach man tinh va bénh tri, tuy nhién hién nay
chu yéu dugce st dung dudi dang duong udng, trong khi dang dung tai chd nhu gel
con it dugc nghién ctru. Vi vay, dé tai “Nghién ctru bao ché va danh gia san pham gel
troxerutin 2%” dugc thuc hién nhdm tao ra mot ché phém dung ngoai da hiéu qud,an
toan, tac dong tryc tiép lén ving da tén thuong, nang cao hiéu qua diéu trj va giam
nguy co gy tac dung khong mong mudén toan than. Muc tiéu cua nghién ctru la xay
dung cong thic t6i uu, quy trinh bao ché, bao ché thu va danh gia céc chi tiéu ly hoda,
tinh 1dp lai cta quy trinh & quy mo6 phong thi nghiém. Nghién ctu sit dung mo6 hinh
t6i uu hoa Box-Behnken dé khao sat anh hudng ctia cac ta duoc quan trong (carbopol
940, cremophor RH40, triethanolamine) dén d6 nhot va do giai phong hoat chat. Két
qua da xac dinh dugc budc séng hap thu cuc dai cua troxerutin tai 352 nm va phuong
trinh duong chudn c6 hé s tuong quan R* = 0,9998 dat do tuyén tinh tot. Thiét lap
duogc cong thirc bao ché toi uu véi cac thanh phan: troxerutin 2%, carbopol 940 1,173 %,
cremophor RH40 1,47%, triethanolamine 0,79% va mot s6 ta dugc khéc. Quy trinh bao
ché duoc thyc hién theo phuong phap hoa tan v6i cac thong s6 toc do khudy trong
yéu: 900 vong/ phut (pha dung dich polymer), 350 vong/phut (pha dung dich duoc
chat) va 500 vong/phut (phdi hop hoan tat). San pham gel bao ché dap tmg day du
céc chi tiéu chat luong: cdm quan, pH (tix 5,0-7,0), d0 nhot, d6 dan mong. Pic biét, do
gidi phong hoat chat dat 75,53 % sau 6 gio. Quy trinh bao ché duoc chiing minh ¢6 tinh
13p lai tot va d6 6n dinh cao thong qua phan tich thong ké ANOVA.

T khéa: troxerutin, gel, suy gian tinh mach, bénh tri, Box-Behnken, bao ché gidi
phong hoat chat.
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FORMULATION DEVELOPMENT AND EVALUATION OF TROXERUTIN 2% GEL

Abstract:

Troxerutin is an active compound with vasoprotective and anti-edematous effects,
widely used in the treatment of chronic venous insufficiency and hemorrhoids.
However, it is currently mainly administered via the oral route, while topical
formulations such as gels remain underexplored. Therefore, the study entitled
“Formulation Development and Evaluation of troxerutin 2% gel” was conducted to
develop an effective and safe topical dosage form that acts directly on the affected
area, thereby enhancing therapeutic efficacy and minimizing systemic adverse effects.
The objectives of this study were to develop an optimal formulation, establish a
manufacturing process, prepare pilot batches, and evaluate physicochemical
properties as well as the reproducibility of the process at laboratory scale. A Box-
Behnken design was employed to investigate the effects of key excipients (carbopol
940, cremophor RH40, and triethanolamine) on viscosity and drug release. The results
identified the maximum absorption wavelength of troxerutin at 352 nm, with a
calibration curve showing excellent linearity with R* = 0.9998. The optimized
formulation consisted of troxerutin 2%, carbopol 940 1.173%, cremophor RH40 1.47%,
triethanolamine 0.79%, along with other excipients. The preparation process was
carried out using the dissolution method with critical stirring speeds of 900 rpm
(polymer phase), 350 rpm (drug phase), and 500 rpm (final mixing). The prepared gel
met all quality criteria, including appearance, pH (5.0-7.0), viscosity, and
spreadability. Notably, the drug release reached 75.53% after 6 hours. The
manufacturing process demonstrated good reproducibility and high stability, as
confirmed by ANOVA statistical analysis.

Keywords: troxerutin, gel, chronic venous insufficiency, hemorrhoids, Box-Behnken
design, formulation, drug release.

D4t van dé

Bénh suy gian tinh mach man va bénh t17 la nhting bénh ly phé bién tai Viét
Nam, c6 xu huéng gia tdng do ddc thu lao dong va 16i song hién dai nhu dung hodc
ngoi lau, it van dong (Tran, T. Q. C. va cdng su, 2020; Nguyén Xuan Hung & Nguyén
Ngoc Anh, 2023). Cac bénh nay gay ra nhiéu triéu chtmg nhu dau, sung, phtt né, anh
hudng dang ké dén chat luong cudc sdng, kha ning lao dong va tam ly nguoi bénh, tur
d6 dat ra nhu ciu can c6 cac phuong phap diéu tri an toan, hiéu qua va thuén tién.

Troxerutin 1a mot dan xuat ban téng hop ctia rutin, c6 tac dung lam bén thanh
mach, giam tinh th&m mao mach, giap cai thién céc triéu chtng lién quan dén suy tinh
mach va bénh tri. Hién nay, hoat chdt nay chu yéu duoc st dung ¢ dang duong udng,
trong khi cac nghién ctu vé dang dung tai chd nhu gel con han ché.
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Dang gel boi ngoai da c6 wu diém tac dong truc tiép tai vi tri ton thuong, gidm
tac dung khong mong mudén toan than, dé st dung va phu hop voi nhiéu doi tuong.
Vi vay, viéc phéat trién ché pham gel chttra troxerutin cé y nghia trong viéc nang cao
hiéu qua diéu tri va da dang hoa dang bao ché.

Xuat phat tir thyc t& trén, dé tai “Nghién ctru bao ché va danh gia san pham gel
troxerutin 2%” duoc thuc hién nhdm gép phan bé sung dit liéu nghién ctru trong nudc,
huéng dén phét trién san pham an toan, hiéu qua, gitp diéu tri suy gian tinh mach
man va bénh tri tai Viét Nam, vdi cdc muc tiéu cu thé gom khdo sét lya chon ta duoc
va xay dung cong thuc gel troxerutin 2%, khao sat cac thong s6 va hoan thién quy
trinh bao ché 6 quy mo phong thi nghiém, bao ché thit va danh gia cac chi tiéu Iy hoda,
do 6n dinh so bo ctia san phém cting nhu tinh on dinh ctia quy trinh.

b6i tugng va phuong phap nghién ctu
BDoi tugng
Gel troxerutin 2%
Phuong phap nghién ctru
Xay dung cdc chi tiéu danh gid chat lupng san pham.

Cam quan: Ché pham c6 dang gel mém, min, déng nhat, trong sudt va c6 mau
vang dédc trung cua hoat chat troxerutin. Gel khong bi tach 16p, c6 kha nang bam dinh
tot trén da khi boi va tao thanh mot 16p mong.

Cach tién hanh: Quan sat bang mét thuong va cdm nhan khi boi truc tiép lén da.
Do pH: pH ctia ché phadm phai phut hop v6i pH sinh ly ctia da (tir 5,0-7,0).

Céch tién hanh: Lay khoang 0,5 g mau gel pha loang v6i 50 mL nudc cat, khudy
dong nhat. Tién hanh do trén pH k€ v6i cdp dién cuc calomel - thuy tinh. Ghi lai gia tri.

D¢ dan méng: B6 dan mong cang cao thi kha nang tham lén da cang dé dang.

Cédch tién hanh: Can khoang 0,5 g mau gel dit 1én mot tAm kinh, d&t tdm kinh
thir hai 1én trén va do duong kinh vét tan ra sau 1 phut, do ban kinh vung dan méng
va tinh dién tich theo cong thic:

S =mnd?/4
Trong d6, Sla dién tich dan mong, dla duong kinh vong tron.

Do nhét: Do nhét ctia gel du kién ndm trong giéi han thong thuong cta dang
gel boi da tir 5.000 dén 50.000 cP.

Cdch tién hanh: Do theo phuong phap I1I - Phu luc 6.3 cia Dugc dién Viét Nam
V. St dung thiét bi do dang kim quay kiéu Brookfield (Bo Y T&, 2017).
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Do giai phong hoat chat: Panh gia kha ndng giai phong hoat chat troxerutin qua
mang cellulose acetat nhdm tim ra cong thtic c6 kha nang gidi phong troxerutin tét nhat
va dam bao cao hon so v6i it nhat mot mau noi dia dang luu hanh trén thj truong.

Cédch tién hanh:

Xay dung duong chuan: Puong chuan troxerutin dugc thiét 1ap bang cach pha
day dung dich chuan troxerutin trong moi truong dém PBS pH 7,4 v6i khodng néng
do tir 0,005 - 0,025 mg/mL va do d¢ hap thu tai budc séng cuc dai (Ama) xac dinh sau
khi quét phd dung dich chuan. Dit liéu ndng do - dd hap thu dugc xtt Iy bang héi quy
tuyén tinh dé thu phuong trinh duong chuén (Y = ax + b) v6i hé s6 tuong quan R? dat
yéu cau (= 0,999). Phuong trinh nay duoc st dung dé ngoai suy néng do troxerutin
trong cdc mau thr nghiém do do giai phong hoat chat.

biéu kién thi nghiém:

- Moi truong hoa tan: Dung dich dém PBS pH 7,4;

- Thiét bi: T€ bao Franz kiéu dtng (dung tich 8 mL);

- Mang khuéch tan: Cellulose acetat 0,45 pm;

- Nhiét d¢ tha: 37 £0,5 °C;

Céch tién hanh:

Ngam mang cellulose acetat 0,45 pm trong moi truong tha. Cho ca tir va moi
truong thir vao khoang nhan. Lip mang va c6 dinh mang gitra khoang cho va khoang
nhan. Xoay binh dé loai hét bot khi trong moi truong thi. Diéu chinh thé tich moi
truong thir trong khoang nhan bang cach thém hogc bét méi truong thir qua ong 1ay
mau dén vach khéc trén 6ng 1dy mau. Diéu chinh nhiét do dén 37 + 0,5 °C.

Gén t&€ bao Franz vao may khuay tir. Tién hanh cho khoang 0,5 g ché pham vao
khoang cho. Thoi diém bét dau tinh thoi gian 1a khi hoan tat cho mau thi. Duing mang
boc bit kin khoang cho dé tranh moi truong thir bay hoi. Sau cac khoang thoi gian 2,
4, 6 gio, hat 18y khoang 1 mL dich thir qua &ng 1dy mau. B6 sung lai moi truong thi
moi ngay sau khi 1dy mau véi thé tich tuong tng thé tich da 14y di. Kiém tra bot khi
va loai bot khi néu can.

Xéc dinh néng d¢ troxerutin trong cac mau thu dugc v6i phuong phap quang
phd hap thu tir ngoai kha kién. Bang cach pha mau v6i moi truong thi, tién hanh do
0 budce song cuc dai da quét duoc.

Cong thtc tinh luong troxerutin gidi phong:

Trong do :
H: Ham luong troxerutin duoc giai phong (%);
C: Nong do troxerutin trong mau tha;
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V: Thé tich binh Franz (mL);
DPL: D¢ pha loang mau do;
m: Khéi lugng can cia mau thir (mg);

HLN: Ham lugng hoat chét troxerutin trén nhan (2%);
Phuong phap xdy dung cong thize bao ché

Khao sat thdm do va xac dinh thanh phan cong thtc co ban: Nhom nghién cttu
tién hanh khao séat so bo dya trén hai cong thiic chinh: moét cong thic c6 st dung hé
dém (acid citric va sodium citrate) va mot cong thic khong st dung hé dém. Ché phé{m
sau khi bao ché dugc danh gia dya trén cadm quan, pH dé lya chon cong thtic cho cac
budc tiép theo.

Thiét k& va t6i wu héa cong thicc bing md hinh Box - Behnken: Trén co s cong
thitc co ban da chon, nhém st dung phuong phép dép tng bé mat véi mod hinh
Box - Behnken dé t6i uu hda ty 1é cac ta duoc chinh.

Cac bién doc lap dugc khao sat bao gom:

Ty 1& carbopol 940 (A: 1,0-1,8%): Khodng nong do nay duoc lua chon dua trén
két qua thi nghiém so bd. Khi ham lugng Carbopol 940 dudi 1,0%, gel tao thanh c6 do
nh6t thap va khé duy tri cdu tric 6n dinh; trong khi trén 1,8% gel qua déc, kho st dung,.

Ty 1é cremophor RH40 (B: 1,0-2,0%): Khoang khao sat duoc xac dinh tir cac thi
nghiém so by cho thdy Cremophor RH40 & nong do nay c6 kha niang cai thién do hoa
tan, ho tro gidi phong hoat chat va gitp duy tri do 6n dinh cua hé gel.

Ty 1¢ triethanolamine (C: 0,79-1,64%): Khoang nong d6 nay dugc lya chon dua
tréen luong can thiét dé trung hoa Carbopol 940. Trong khoang khao sat,
triethanolamine gitip hinh thanh mang luéi gel 6n dinh va duy tri pH phut hop cho
ché pham dung ngoai da.

Céc bién phy thudc bao gém: do nhoét (y,) va do giai phong hoat chat (y»)

Két qua thuc nghiém tur 15 cong thac (F1-F15) duoc phdn mém Design-Expert
xtr ly dé tim ra ty 1¢ t6i wru nhdm dat duoc dd nhét va do giai phong hoat chat tt nhat.

Phuong phédp xdy dung quy trinh bao ché

Dua theo tinh chét ctia dugc chat tan dugc trong ta dugc, nhom nghién ctru lua
chon bao ché gel troxerutin 2% theo phuong phép hoa tan (Lé Quan Nghiém, &
Huynh Van Ho4, 2007) hinh 1.
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Troxerutin, natri metabisufit,
acid citric, sodium citrate,

nudoc cat

Propyl paraben, propylene glycol,
cremophor RH40, glycerin

Carbopol 940 + 50ml nudc

Hoa tan

Y

Hoa tan (gia nhiét nhe)

v

Loc L

Khuay ddong nhat

Triethanolamine

r

Gel hoan chinh

v

Phin liéu

l

Diy nip

r

Bong goi

l Kiem nghiém

Thanh phim

Nuac cat vira du

Hinh 1. Quy trinh bao ché

Phuong phdp khdo sat cdc théng s trong yéu cda quy trinh bao ché

Sau khi c6 cong thuc t6i ru, nhom tién hanh khao sat thuc nghiém dé xac dinh

cac thong s6 ki thuat quan trong nhdm dam bao tinh én dinh cta quy trinh:

Téc d9 khudy giai doan pha dung dich polymer tao gel: Khéo sat ¢ cac muc
500, 700 va 900 vong/ phut nhim lua chon t6¢ @6 hoa tan nhanh nhat ma khong anh

hudng dén chat luong.

T6c d¢ khudy giai doan pha dung dich dugc chat: Khao séat cac muc 350, 550 va

750 vong/phut, ddm bao hoat chat tan hoan toan trong thoi gian ngdn va khong bi

that thoat.
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Téc d6 khuay giai doan phdi hgp hoan tat tao thanh phdm: Khao sat cac mic
200, 350 va 500 vong/phut nh3dm lga chon t6c d6 hoa tan nhanh nhét, tao ra hé gel
ddng nhat va han ché bot khi.

Phuong phép d4nh gid d¢ 6n dinh cda quy trinh bao ché

Sau khi xac 1ap dugc cac thong so ky thuat t61 uu cho ting giai doan, tién hanh
bao ché thr nghiém 03 mau 14p lai theo cong thiic t6i vu va quy trinh hoan thién. Lay
mau san pham danh gia chat lugng theo cac chi tiéu da thiét lap bao gdm: Cam quan,
pH, d6 dan mdng, 6 nhot va do giai phong hoat chat.

St dung cong cu thong ké mo ta (phan tich ANOVA Single Factor) dé so sanh
cac gia tri thu duoc tir 03 mau bao ché thir nghiém. Tir d6 dua ra két luan vé tinh 13p
lai va d6 6n dinh ctia quy trinh bao ché & quy moé phong thi nghiém.

Két qua
Két qud xdy dumg cong thirc bao ché

Két qua khao sét Ay va xay dung dudng chuin: Budc song hap thu cyc dai cta
troxerutin dugc xac dinh tai 352 nm. Phuong trinh duong chuin duoc thiét lap v6i hé
s6 tuong quan R*= 0,9998 cho thdy méi tuong quan tuyén tinh t6t, ddm bao do tin cay.
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Nong dd Troxerutin (mg/mL)
Hinh 2. Pudng chuan Troxerutin

K&t qua xéac dinh thanh phan cong thic co ban: Qua khao sat, nhom nghién cau
lya chon mau c6 st dung hé dém do c6 pH 5,73 phu hop v6i pH sinh ly da, giap ting
do an toan khi st dung. Dong thoi, ché phdm c6 cau tric gel ddng nhat, mém min,
khong von cuc va dé st dung hon so v6i mau khong dém ciing nhu kha ndng bam
dinh va phén tan trén da t6t, gop phan nang cao hiéu qua st dung.
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Két qua t6i uu héa cong thtic bing moé hinh Box-Behnken: Cac chi sd danh gia
d6 phu hop cta mo hinh Box-Behnken d6i v6i hai dap tng nghién ctu 1a d6 nhot va
do giai phong hoat chat dugce trinh bay trong bang 1.

Bang 1. Cac chi sé fit cia mé hinh Box-Behnken

Chi s6 D9 nhét (y1) D¢ gidi phong hoat chit (y2)
R? 0,7178 0,6800
Adjusted R? 0,6408 0,5927
Predicted R? 0,5135 0,4000
Adeq Precision 8,4551 8,0081

Céc chi s6 danh gia do pha hgp ctia mo hinh cho thay gia tri R* ctia dap tng
d6 nhét va do giai phong hoat chat lan lugt dat 0,7178 va 0,6800. Giéa tri Predicted R?
va Adjusted R? ctia ca hai dap tng c6 sy chénh léch nho hon 0,2, cho thay kha ning
du doan cta mé hinh ¢ muac chdp nhan dugce. Bong thoi, gia tri Adeq Precision ctia ca
hai dap tng déu 16n hon 4, ching té tin hiéu moé hinh da manh dé st dung trong viéc
toi vu hoa cong thic.

Tt 15 cong thic thuc nghiém, phan mém Design-Expert da xac 1lap duoc ty 1é
toi wu cho céc bién doc 1ap va bién phu thuocla:

A=1173% B=1,47% C=0,79%
y1 =18661,7 cP v, = 57,9486 %

Két qua thuc hién 3 1an bao ché 1dp lai san phdm c6 thanh phan cong thic dya
theo cac gid tri t6i uvu du doan tir phan mém va 14y mau danh gia céc gia tri bién dap
ung yi. Két qua thuc nghiém duoc trinh bay trong bang 2.

Bang 2. So sanh gia tri du doan ctia mé hinh va gia tri thuc nghiém cta céng thic téi uu

. | Gid trj dy doan .
Gia tri de ! lyu © Gia tri thyc té€ y;
xuét (%) — S
y1(cP) | > (%) ¥1(cP) Y2 (%)
18377 £ 104 56,81 £1,0
A - Ty 1é Carbopol 1,173 - .
(mau 1) (mau 1)
18371 £ 91 58,15
B-TyleC h 1,47 18661,7 | 57,9486 < N
y 2 Aemophot (mau?2) | +1,0(mau2)
C - Ty lé 0.79 18361 + 56,81 £2,0
Triethanolamine ’ 457(mau 3) (mau 3)

Qua bang két qua cho thdy cac gia tri thuc nghiém y;caa 3 lan 14p lai (d0 nhot
va do giai phong hoat chat) c6 sai s6 khong vugt qua + 5% so voi gia tri du doan cua
mo hinh. Két qua nay cho thdy mo hinh du doan phit hop va cong thic t6i uu tim
dugc c6 do tin cay cao.
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Nhu vay, cong thuc gel da xay dung duoc nhu sau:

Bang 3. Cong thuic gel hoan chinh

STT Thanh phan Theo ty 1& (%) Theo khdi lugng (g)

1 Troxerutin 2,0 2,0

2 Carbopol 940 1,173 1,173

3 Triethanolamine 0,79 0,79

4 Cremophor RH40 1,47 1,47

5 Glycerin 5,0 5,0

6 Propylene glycol 15,0 15,0

7 Acid citric 0,39 0,39

8 Sodium citrate 0,87 0,87

9 Propyl paraben 0,1 0,1

10 Natri metabisulfit 0,1 01

11 Nudc cat Vira du 100 Vita du 100

Két qud khdo sét cdc théng s6 trong yéu cua quy trinh bdo ché

Giai doan 1 (Pha dung djch polymer tao gel): T6c d6 900 vong/phut gitp hoa
tan hoan toan carbopol trong 15 phut va dat yéu cau cam quan (dung dich trong suét,
sanh, khong c6 tiéu phan lo ling, khong mau va dong nhat).

Giai doan 2 (Pha dung dich hoat chat): T6c d¢ 350 vong/phut gitp duoc chat
tan hoan toan, 6n dinh, khong bi that thoét va dat yéu cau cam quan (dung dich trong,
mau vang, khong c6 tiéu phan lo ltmg).

Giai doan 3 (Phéi hgp hoan tét): Toc do 500 vong/phut c6 thoi gian hoa tan
ngén, ddm bdo hdn hop déng nhat, tao thé chat gel mém min va it bot khi.
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Két qud xdy dumng quy trinh bao ché

Dua trén céc két qua thu duoc tir thuc nghiém, quy trinh bao ché€ hoan thién cta san
phé{m 0 quy mo phong thi nghiém thé hién & hinh 3.

Troxerutin, natri metabisufit, Propyl paraben, propylene glycol, Carbopol 940 + 50ml nuée
acid citric, sodium citrate, cremophor RH40, glycerin cat (tde do 900 vong/phut)
nude cat
k4
Hoa tan véi toc do Hoa tan (gia nhiét nhe)
350 vong/phut
¥
LC_!C v
Khuay dong nhit (toc Triethanolamine
do6 500 vong/phit) Nudc cit vira da
Gel hoan chinh
k 4
Phin liéu
Day nz"ip
r
Bong goi
L Kiém nghiém
Thanh |J115|11

Hinh 3. Quy trinh bao ché

MBb ta chi tiét cac budc:

Chuén bj trudéc khi pha ché: Vé sinh, vo khuan dung cu va thiét bi bao ché.
Chuan bi nguyeén liéu, hoa chat va can, dong cac nguyén liéu theo cong thuc.

Thuc hién quy trinh theo ting buéc nhu sau:

Buoc 1: Chuén bi gel nén carbopol

Can carbopol 940 va ric tir tir vao 50 mL nudc cat trong cdc thuy tinh 250 mL.
Khudy lién tuc trén may khudy tur voi téc dd 900 vong/ phuat dén khi polymer hoa tan
hoan toan thanh dung dich.
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Buéc 2: Chuan bj pha dung dich dugc chat

Hoa tan lan luot troxerutin, acid citric, sodium citrate va natri metabisulfit vao
nudc ct trong ce thuy tinh 250 mL trén may khudy tir véi toc do 350 vong/ phut. Loc
qua gidy loc va thu nhan dich loc.

Buoc 3: Chuén bj pha ta dugc

Hoa tan cremophor, propylene glycol, glycerin va propyl paraben trong c6c
thuy tinh 100 mL. Tién hanh khudy déu (gia nhiét nhe & 50 °C).

Budc 4: Phéi hgp pha dugc chit vao gel nén

Hoa tan pha ta duoc vao pha dung dich duoc chat, cho tir tir gel nén carbopol
va triethanolamine (TEA) vao hdn hgp trén. Khudy trén may khudy tir voi téc do 500
vong/phut dén khi hén hgp dong nhat tao thanh gel thanh pham. B6 sung nudc vira
da.

Két qud danh gid do 6n dinh cua quy trinh bao ché
Két qua danh gia cc chi tiéu Iy hoa ctia cic mau sén pham duoc thé hién qua bang 4.

Bang 4. K&t qua danh gia cac chi tiéu ly - héa 3 mau san pham

o Do giai b6 dan
x Do nhét J
Mau | Cdm quan pH phéng hoat mong
(cP) o s b
chat (%) (mm”)
Dat 5,72 18223 56,17 1886
1 Dat 5,72 18716 55,11 2124
Dat 5,70 18555 56,17 2083
Dat 5,74 18827 57,87 1698
2 Pat 5,73 18805 57,87 1848
Dat 5,72 19025 55,65 1964
Pat 5,74 18887 58,18 1886
3 Dat 5,72 18750 55,11 1944
Dat 5,70 18550 57,39 1924

Qua két qua danh gia 3 mau san phdm bao ché thtr nghiém voi cac chi tiéu
(Cam quan, pH, do nhot, do gidi phong hoat chat, do dan mdng) cho thdy déu dat cac
muc yéu cau du kién va phu hop voi két qua du doan tir mo hinh.

Phan tich phuong sai mot yéu t6 (ANOVA Single Factor) trén 3 mau bao ché
tha nghiém déu cho gia tri P-value > 0,05 v6i cac chi tiéu (pH, do nhét, 6 dan mong,
do giai phong hoat chat).

Cu thé, d6i véi chi tiéu pH, gia tri F = 1,00 < F.; = 5,143 va p = 0,422 > 0,05, cho
thdy su khac biét gitta cdc mau khong c6 y nghia théng ké. Tuong tu, d6i voi dd nhét,
gia tri F = 3,21 < F.; = 5,143 va p = 0,113 > 0,05; d6i voi do giadi phong hoat chat,
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F=0,97 <F. = 5143 va p = 0,432 > 0,05; deéi voi dd dan mong, F =2,46 <F.; = 5,143
va p =0,166 > 0,05.

Két qua nay chung té quy trinh bao ché & quy mo6 phong thi nghiém c6 tinh 13p
lai t6t va @6 6n dinh cao.

Két qud so sanh d¢ gidi phong hoat chét cia méu t67 uu so voi m@t m4u ndi dia

Két qua so sanh do giai phong hoat chat troxerutin ctia mau t6i wu va mau ndi

dia v6i cac khoang thoi gian (2, 4 va 6 gid) duoc thé hién qua bang 5.

Bang 5. Két qua so sanh dd gidi phéng hoat chat

Thoi gian MAu t6i vu MAiu noi dia
(810) A B C A B C
2 0,743 0,033 56,17 0,567 0,025 42,55
4 0,781 0,034 64,89 0,707 0,031 58,09
6 0,812 0,036 75,53 0,715 0,031 64,68

Trong dé: A: D6 hap thu; B: Nong dé troxerutin (mg/mL); C: Ham luong troxerutin (%)
Luu y: Néng dd troxerutin tai cot B la nong dé sau khi da pha loang 20 lan véi dung dich

dém PBS.
3 100%
5
= 80%
2 &
0 60%
8 o /
S 40%
20 o
& 8
2= 20%
g .5
ES ?g) 0% veogeR 1AL %
2 . ~ Jhoi diém lay may
<-Mau noi dia Mau to1 vu

Hinh 4. D6 giai phéng hoat chat

Két qua cho thdy mau t6i uu c6 kha ndng giai phong hoat chat troxerutin cao hon
mau ndi dia tai tat c cac thoi diém khdo sat (2, 4 va 6 gio). Ching té cong thic t6i uu
c6 kha néng giai phéng duoc chat t6t hon, gop phan nang cao hiéu qua ctia ché pham.

Ban ludn
Két qua nghién ctru cho thdy viéc lya chon hé ta dugc va t6i uu hoa cong thiic

bf?mg mo hinh Box-Behnken 1a phut hgp véi muc tiéu dé ra. Viéc xac dinh budc song
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hép thu cuc dai cua troxerutin tai 352 nm va xay dung duong chuén véi hé s6 tuong
quan R? = 0,9998 cho thdy mdi tuong quan tuyén tinh tot.

Viéc st dung hé dém gitp diéu chinh pH vé gan pH cua sinh ly da, dong thoi
cai thién rd rét tinh chit cdm quan nhu d¢ dong nhat, d mém min va kha ning bam
dinh trén da ctia ché phé{m. Ttr 15 cong thtc thue nghiém, cong thic t6i vu da duge
xac lap voi cac thanh phan quan trong: troxerutin 2%, carbopol 940 1,173 %, cremophor
RH40 1,47% va triethanolamine 0,79% va mot s6 ta dugc khac. Bén canh do, cac thong
sO toc do khudy o ba giai doan bao ché dugc xac dinh lan luot la 900, 350 va 500
vong/phut, gop phan dam béo su hoa tan hoan toan, dong nhat va han ché bot khi
trong hé gel.

Sdn pham thu dugc da dap tmg day du cac chi tiéu chat lugng vé cdm quan,
pH (5,0-7,0), dd nhét (5.000 - 50.000 cP), d6 dan mong va ddc biét c6 do gidi phong
hoat chat cao (75,53% sau 6 gi0), vuot trdi so voi mau ndi dia.

Két qua phan tich ANOVA cho thdy quy trinh c6 tinh 1&p lai t6t va do 6n dinh
cao 0 quy mo phong thi nghiém.

Kién nghj

Nhom nghién ctru da 6 gang dé thuc hién nghién cttu mot cach hoan thién dua
trén diéu kién thuc té va da dat duoc muc tiéu nghién ctu dé ra. Tuy nhién, néu dugc
ti€p tuc ma rong nghién cttu, nhém nghién ctu c6 mot s6 dé xudt nhu sau:

Thitt nhat, can nghién ctu danh gia do 6n dinh dai han cta ché pham trong cac
diéu kién bado quan khéac nhau nham xéac dinh tudi tho va d6 bén viing cda san phfim
theo thoi gian.

Tht hai, can tién hanh cac nghién ctru chuyén sdu hon vé kha ning tham qua
da va hiéu qua giai phong dugc chat in vivo, tir d6 1am ré moi lién hé gita dic tinh in
vitro va hiéu qua st dung thuc t& cia ché pham.

Thua ba, cdn md rong quy mo bao ché va khao sat cac thong so ky thuat ¢ quy
md I16n hon nham hoan thién quy trinh san xudt, ddm bao tinh l3p lai va tinh kha thi
khi chuyén giao sang san xuat quy mo 16n hon.

Tht tu, nghién ctru xdy dung thém céc tiéu chuén chat lugng san pham lam co
s& kiém so4t chat lugng trong sdn xuat cling nhu danh gia d6 6n dinh san pham.

Cudi cting, c6 thé xem xét nghién ctru bd sung cac hé ta duoc hodc chat ting
tham nhdm cai thién hon nita kha ning gidi phong va hap thu dugc chat, gép phan
nang cao hiéu qua diéu tri cia ch& pham gel troxerutin 2%.

Két luan

Qua qua trinh thyc hién, nhém nghién ctu da khao sat va lya chon dugc céc ta
duogc phtt hop, dong thoi xay dung duoc cong thiic bao ché gel troxerutin 2%.
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Bang 6. Thanh phan céng thuc hoan thién

STT Thanh phan Khéi lugng (g)

1 Troxerutin 2,0

2 Carbopol 940 1,173

3 Triethanolamine 0,79

4 Cremophor RH40 1,47

5 Glycerin 5,0

6 Propylene glycol 15,0

7 Acid citric 0,39

8 Sodium citrate 0,87

9 Propyl paraben 0,1

10 Natri metabisulfit 0,1

11 Nudc cat Vira da 100

P& hoan thién quy trinh bao ché v6i cac thong so toc do khudy phu hop cho

timg giai doan, ddm bdo tao hé gel dong nhat va on dinh.

Sdn pham bao ché dap tng day du céc chi tiéu chat lugng dé ra vé cdm quan,

pH, d6 nhat, 36 dan mdng va do giai phong hoat chat. Két qua danh gié trén cadc mau

14p lai cho thay quy trinh c6 tinh 1dp lai t6t va do 6n dinh cao.
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  S = 𝜋   d 2 / 4


  H   ( % )   =   C × V   ×   Đ P L  m   ×   H L N ×   100

