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dd yéu to gia dinh, tdm ly hoc sinh la dang quan
tdm. Viéc trién khai dong bd cac giai phap sé
gilip chuyén héa két qua nghién clru thanh chinh
sach thuc thi hiéu qua, gép phan giam ty 1€ mac
m&i va han ché tién trién tat khic xa hoc dudng.
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NGHIEN CU'U BAO CHE HE VI TIEU PHAN PIPERIN
SU’ DUNG NATRI ALGINAT U'NG DUNG TRONG PIEU TRI VIEM DA

Ninh Thi Kim Thu!, Nguyén Thi Diém Quynh!,

TOM TAT

Muc tiéu: Xay dung dudc cong thirc bao ché he
vi tiéu phan Ppiperin (hé P. M) st dung natri alginat va
cbng thirc bao ché gel chlra vi ti€u phén piperin (ng
dung trong diéu tri viém da. Phuang phap nghién
cu‘u SUr dung phuang phap nhii hoa bGc hai dung
m0| de bao ché hé P.M. Hé P.M tao thanh dugc danh
gia cac dic tinh vt ly, bao gom kich thudc tiéu phan
ch| s6 da phan tan thé zeta va danh gla hiéu suat bao
g6i dugc chat cua hé vi ti€u phan. H& P.M sau khi
dugc tao thanh ti€p tuc dugc bao ché thanh dang gel.
Gel chira hé P.M sau dé dugc danh gia kha nang tao
gel trong 6ng nghiém, gia tri pH ngay sau khi bao ché
va sau thd| gian bao quan 2 tuan. Két qua: Bao ché
thanh cong hé P.M chifa 10 mg dugc chat, cd kich
thudc tiéu phan 13 206,43 £ 2,96 nm, ch| s6 da phan
tan la 0,297 + 0,009 va kha nang bao goi dugc chat la
83,45 + 0,25%. 'Gel chifa hé P.M st dung ta dudc tao
gel Carbopol 940 0,8% két hgp véi HPMC E15 2 0%,
cho két qua hé gel cd cam quan tét, bam dinh t6t va
on dinh pH sau 2 tuan bao quan Tu khoa: piperin,
natri alginat, hé vi tiu phan piperin.
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Objectives: The aim of this study was to prepare
the piperin microparticles and prepare gel containing
the piperin microparticles. Methods: The piperin
microparticles was prepared by using the emulsion-
solvent evaporation methods. The obtained
nanoparticles were characterized, including the
particles size, polydispersity index, zeta potential and
encapsulation efficiency. The gel containing piperin
microparticles were evaluated, include pH value,
stability of pH value, ability of gel forming. Results:
The formulation of microparticles was built, including
piperin 10 mg, with the particle size was 206,73 +
296 nm, PDI was 0,297 + 0,009 and the
encapsulation efficiency was 83,45 + 0,25%. The
formulation of gel was built, including Carbopol 940
0,8% and HPMC E15 2,0%. The gel was good at
adhesion and pH value’s stability. Keywords: piperin,
natri alginat, piperin microparticles.

I. DAT VAN PE

Piperin la mot alkaloid, dugc phan Iap lan
dau tién nam 1819 bdi Han Christian Orsted tUr
qua cla cay ho tiéu (Piper nigrum L.), ho HO tiéu
(Piperaceae) [1]. Cac nghién clru gan day cho
thdy, trong nhiéu mo6 hinh déng vat, piperin co
tac dung chéng viém tdt, cu thé trén bénh vay
nén, piperin Uc ché su téng sinh t& bao, thic day
qua trinh apoptosis (gdy chét t€ bao theo
chuong trinh) va (c ché bi€u hién cla cac
protein, cytokine va chemokine. Han nita, piperin
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lam_giam tinh trang day Ién, ban do, vay, tham
nhiém t& bao viém cla viém da dang vay nén do
imiquimod gay ra [2]. Trén bénh viém da di ng,
piperin lam gidm sung, day tai & chudt khi thd
trén mo hinh chudt bi viém da di Gng do
trimellitic anhydrid [3]. Tuy nhién, piperin dugc
phan loai vao nhém BCS II — tan kém, tham tét,
dong thdgi piperin dé bi thuy phan trong moi
trudng acid, do dé cd thé gdy anh hudng dén
hiéu qua diéu tri cua Piperine [4]. Hé mang
thudc kich ¢8 vi tifu phan nhu mot giai phap
thay thé day hlra hen dé bao vé piperin khdi su
phan hudy, cai thién kha ndng hoa tan va tang
sinh kha dung cla piperin. Alginat la mét trong
nhitng vat liéu sinh hoc dudc nghién ciu rong
rai véi vai tro 1a gid mang cho hé vi tiéu phan do
kha nang phan hiy sinh hoc, tugng thich sinh
hoc cao va kha nang tao gel, bam dinh sinh hoc
tot [5]. Hon nira, alginat con c6 kha nang bao vé
vét thuang va thdc ddy qua trinh chifa lanh vét
thugng nhanh han [4]. Xuét phat tir nhitng van
dé trén, nhdm nghién clu tién hanh thuc hién
dé tai: “Nghién clu bao ché hé vi ti€u phan
piperin s& dung natri alginat (ng dung trong
diéu tri cac bénh viém da” vdi muc tiéu: Xdy
dung duoc céng thuc bao ché hé P.M su’ dung
natri alginat va céng thuc bao ché gel chua hé
P.M quy mé phong thi nghiém.

II. DOl TUQNG VA PHU'O'NG PHAP NGHIEN CU'U

2.1. Nguyén vat liéu

- DOi tuong: Piperin ham lugng 95%
(Trung Quéc -TQ), Piperin chuin (Blc).

- Hoa chat: Natri alginat (TQ), Chitosan
(TQ), Lecithin dau nanh (TQ), Tween 80 (TQ),
Carbopol 940 (TQ), HPMC E15 (TQ),
Triethanolamin  (TQ), dicloromethan (TQ),
methanol (TQ), acid acetic (TQ), mau dé dau
Amaranth E123 (An D0).

2.2. Thiét bi. Can phan tich OHAUS PA214,
may khudy tur gia nhiét IKA C-MAG HS 7, may do
quang phG UV-VIS Agilent Cary 60, may siéu am
Q500, bé diéu nhiét Memmert, mdy do pH
Hanna Instrument, may ly tdm Hettich Universal-
320/320R.

2.3. Phucng phap nghién ciru

2.3.1. Phuong phap bao ché hé P.M: Hé
P.M dugc bao ché sif dung phuong phap nhii
hoa bbc hai dung mo6i. Hoa tan piperin va lecithin
trong 5 ml dicloromethan. Dung dich A: Hoa tan
chitosan va tween 80 trong 20 ml dung dich acid
acetic 0,5% (pH 4,5-4,7). Dung dich B: Hoa tan
tween 80 va natri alginat trong 20 ml nudc cat
(pH 4,5-4,7). Phoi hdp dung dich dugc chat vao
dung dich A, st dung thiét bi may siéu am dau
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do (cong suat 100W, 5 phat) két hgp véi may
khudy tUr (t6c d6 250 vong/phut), nhiét do 4-
8°C. Sau khi siéu am, nho tur tor dung dich B vao
hon dich vira thu dugc, két hap khudy tir (t6c do
250 vong/phut). Khudy bay hai dung moi trong 3
gid & nhiét d0 phong, téc do6 khudy 1000
vong/phut Hon dich sau khi bao ché& dugc bao
quan & nhiét dd 4°C dé tién hanh danh gia cac
d&c tinh cta hé vi tiéu phan.

2.3.2. Phuong phap danh gia cac dic
tinh hé P.M

Phuong phap dinh luong: Binh lugng piperin
bang phuong phdp do quang phd hdp thu UV-
VIS & budc song cuc dai Amax = 343 nm. Nhdm
nghién ciru d& thdm dinh phuong phép va xay
dung phuong trinh dudng chuén: y = 0,0968x +
0,0051 (y la d& hap thu quang, X la nbng do
piperin  (ug/ml), mAu trdng s dung Ia
methanol).

Kich thubc tiéu phén, PDI vé thé zeta: Mau
dugc phan tan vao lugng nerc cat vira du sao
cho chi s6 dém (count rate) ndm trong khoang
200 — 400 kcps. Mau dugc do bang may
Zetasizer NanoZS90.

Panh gid hiéu sudt bao goi duoc chat
(Encapsulation efficiency): Hiéu suat bao goi
dchjc chat dugc xac dinh gian tiép théng qua
viéc xac dinh lugng dugc chat tu do va lugng
dugc chdt toan phan co trong hé vi ti€u phan.
Mau thr xac dinh lugng dugc chat toan phan
HGt chinh xac 2 ml hon dich bao ché dugc vao
binh dinh mdc 10 ml. Thém khodng 6 ml
methanol, day kin, 1ac k¥, dun cach thay 60°C
trong thdi gian 30 phit, sau d6 lam ngudi. B6
sung methanol dén vach dinh mdc, lam lanh & 2-
8°C, loc qua mang loc 0,45 pym, sau do dinh
lugng dugc chdt bang may do quang phS UV-
VIS. Mau thir xac dinh lugng dugc chat tu do:
Hut chinh xac 2 ml hon dich bao ché dugc vao
ong ly tdm c6 mang siéu loc 10000 Da, ti€n hanh
ly tdm & toc do 4400 vong/phut trong 30 phut,
nhiét do 25°C. Dich loc thu dugc dugc dinh
lugng dugc chat bang may do quang phd UV-
VIS. Hiéu suat bao gdi dugc chat dugc tinh theo
cong thuc:

Mip— Mg
EE (%)= ™o  x100 (%)

Trong do: my: khéi lugng dugdc chat toan
phan trong hon dich (ug)

mw: khéi lugng dugc chét tu do trong hdn
dich (ng)

2.3.3. Phuong phap bao ché gel chira
hé P.M: Ngam trucng né HPMC va carbopol [an
lugt vao hon dich P.M. Trung hoa hé gel chira
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carbopol bang triethanolamin  10%. Thém
glycerin va dung dich chat bado quan nipagin va
nipasol vao hé gel, khudy tron nhe nhang cho
dén khi gel dat dugc trang thai dong nhat.

2.3.4. Phuong phap danh gia hé gel
chira tiéu phédn nano piperin:

Hinh thirc: Quan sat vé thé chat, mau sac,
d6 dong nhat cta gel bang mat thudng.

pH: Can khoang 0,1 g gel, pha lodang 10 lan
bang nudc cat, sau dé tién hanh do pH.

banh gid khda ndng tao gel trong Ong
nghiém: Cho 5 ml ch& pham gel da bao ché vao
trong 6ng nghiém thuy tinh, duy tri & nhiét do
37+1°C. Thém vao 6ng 1 ml dung dich do
amaranth 1%. Quan sat thdi gian bat dau tao
gel va khoang thdi gian duy tri trang thai gel.
Kha nang tao gel clia cac cong thic dugc phan
loai thanh 4 nhém: (-) Khong tao gel; (+) Gel
hinh thanh sau vai phdt va phan tan nhanh
chéng; (++) Tao gel ngay lap tdc, duy tri trong
vai gid; (+++) Tao gel ngay lap tdc, duy tri
trong thdi gian dai.

INl. KET QUA NGHIEN cUU
3.1. Két qua xay dung cong thirc bao
ché hé P.M

* Khado sat anh hudng cua cac thong sé

lién quan dén quy trinh bao ché

- Hé P.M dudc bao ché bang phuong phap
nhd hoa boc hai dung moi, véi thanh phan cong
thirc: 10 mg piperin, 0,3% lecithin trong 5 ml
pha dau. Cac thong s6 quy trinh dudc khao sat
bao gém: nhiét do phdi hgp hai pha, cong suat
siéu am, thdi gian siéu am.

- Khdo sat anh hudng clia nhiét dé phéi hgp
hai pha: 25°C va 2-8°C. Hé P.M tao thanh dugc
danh gia KTTP, PDI va thé zeta. Két qua dudc
trinh bay trong bang 1.

Bang 1. Pac tinh cua hé P.M bao ché o
cac nhiét dé khac nhau (n=3)

~ | Nhiét do
M3u| phéi hgp '8:1'; PDI (zn‘:fla)
hai pha (°C)
205,23 | 0,355 + |[Khong do
CT1 25 110 | 0,044 | duoc
206,43 £] 0,297 + |- 26,27 *
cr2) 28 296 | 0,009 | 1,70

Két qua khao sat cho thdy, phdi hop hai pha
& ca hai khoang nhiét do déu thu dugc hé vi tiéu
phan co kich thudc tugng tu nhau. Tuy nhién, &
nhiét dd phdi hgp hai pha 2-8°C, hé vi tiéu phan
thu dugc cé chi s6 da phan tan thap hon, < 0,3.
Thém nita, gia tri tuyét dbi cua thé zeta la 26,27
mV, cho thay hé vi ti€u phan thu dudc khi phdi
hgp & nhiét dd 2-8°C cd céc tiéu phan kich thudc

ddng déu han, 6n dinh hon. Do dd, nhdm nghién
ctu lua chon nhiét d6 phdi hgp hai pha la 2-8°C
dé tiép tuc thuc hién cac nghién clu tiép theo.

- Khdo sat anh hudng cia cong suat siéu
am: 100W, 150W, 200W trong thdi gian 5 phut.
Hé P.M tao thanh dugc danh gia KTTP, PDI. Két
qua dudgc trinh bay trong bang 2.

Bang 2. Pac tinh cua nano piperin bao
ché o cdac cong suat siéu dm khac nhau
(n=3)

z | COng suat
Mau siéu am (W)

KTTP (nm) PDI

CT2 100 206,43 + 2,960,297 + 0,009
CT4 150 175,03 + 3,050,326 + 0,017
CT5 200 155,83 + 2,540,371 + 0,063

Két qua khao sat cho thdy, khi tdng dan
cong suat siéu am, KTTP cla hé thu dugdc sé
giam dan, tr 206,43+2,96 nm giam con 155,83 +
2,54 nm. Tuy nhién, gia tri PDI lai tang Ién khi
tang cong suat siéu am, CT4 va CT5 déu cho gia
tri PDI > 0,3, trong khi CT2 c¢6 gia tri PDI < 0,3.
Do d6, dé tao thanh hé vi ti€u phan c¢6 KTTP nho
va dong déu, nhom nghién clu lua chon cong
sudt siéu am la 100W dé tiép tuc thuc hién cac
nghién clu ti€p theo.

- Khao sat anh hudng cua thdi gian siéu am:
2 phat, 5 phuat, 8 phat. Hé P.M tao thanh dugc
danh gia KTTP, PDI. Két qua dugc trinh bay
trong bang 3.

Bang 3. Pac tinh cua hé P.M bao ché o
cdc thoi gian siéu dm khac nhau (n=3)

MX

Thai gian siéu
am (phat)

KTTP (nm)

PDI

CT6 2 219,77 + 1,45/0,313 + 0,003
C17 5 206,43 + 2,960,297 + 0,009
CT8 8 156,57 + 4,620,334 + 0,006

Két qua khao sat cho thay, khi tang dan thdi
gian siéu am, KTTP clia hé thu dugdc sé giam dan,
giam manh & thdi gian siéu am 8 phut. Tuy nhién,
gia tri PDI cta CT8 I6n hon 0,3, do d6 d6 dong
déu clia cac vi tiéu phan khéng bang hé vi tiéu
phan tao thanh khi siéu am 5 phat. Vi vay, nhom
nghién clftu luya chon thgi gian siéu am la 5 phut
dé tiép tuc thuc hién cac nghién clu tiép theo.

* Khao sat anh huong cua cac thong so
lién quan dén céng thirc bao ché

- Hé P.M dudc bao ché bang phuang phap
nhii hoa b6c hai dung méi, véi thong s6 quy
trinh: nhiét d6 2-8°C, cong suat siéu am la
100W, thdi gian siéu am la 5 phdt. Cac théng s6
cong thic dugc khao sat bao gom: ty Ié
chitosan/piperin (kI/kl), ty 1€ alginat/chitosan
(kl/kl), nong d6 chat dién hoat (tween 80,
lecithin), ty 1é pha dau/pha nudc.
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- Khao sat ty Ié chitosan/piperin (ki/kl):
0,25/1, 0,5/1, 0,75/1 va 1/1 (ki/kl). HE P.M tao
thanh dugc danh gid KTTP, PDI. Két qua dugc
trinh bay trong bang 4.

Bang 4. Pac tinh cua hé P.M duoc bao

Cr17 1,0 224,23+0,55/0,378+0,014
CT18 1,5 206,43+2,96|0,297+0,009
CT19 2,0 160,57+3,28|0,359+0,035

Két qua khao sat cho thdy, khi tang dan

ché g cac ty Ié chitosan/piperin khac nhau

(n=3)
z | Ty lé chitosan/

Mau| X o (kiykt) [KTTP (nm)|  PDI

CT9 0,25/1 147,03+1,26/0,430+0,005

CT10 0,5/1 206,43+2,96|0,297+0,009
C4 tiéu phan quan sat

Cril 0,75/1 dugc bang méat thudng
C4 tiéu phan quan sat

CT12 11 dugc bang mét thudng

Két qua khao sat cho thay, khi tang dan ty 1é
chitosan/piperin tr 0,25/1 1én 0,5/1, KTTP cua
hé thu dugc tang dan, gia tri PDI giam dan. Ti€p
tuc tang ty |é chitosan/piperin dén 0,75/1 va 1/1
thi hé tao thanh cé cac ti€éu phan 1dng xudng
ddy, quan sat dugc bang mat thudng ngay sau
khi boc hai dung moi. Do d6, nhém nghién ciu
lua chon ty |é chitosan/piperin bang 0,5/1 dé
ti€én tuc thuc hién cac nghién ciru

ti€p theo.

- Khao sat ty Ié alginat/chitosan (ki/kl): 1/1,
3/1, 5/1. Hé P.M tao thanh dugc danh gia KTTP,
PDI. Két qua dugc trinh bay & bang 5.

Bang 5. Pac tinh cua Hé P.M duoc bao
ché J cac ty Ié alginat/chitosan khac nhau
(n=3)

Ty lé chitosan/

Mau piperin (KI/kI) KTTP (nm) PDI

CT13 1/1 206,43+2,96|0,297+0,009
CT14 3/1 234,00+5,13|0,400+0,007
CT15 5/1 349,97+12,590,577+0,026

Két qua khao sat cho thay, khi tang dan ty 1é
chitosan/piperin tor 1/1 dén 5/1, KTTP va PDI
cla hé thu dugc déu tang dan. Do dd, nhém
nghién ciu lua chon ty I€ chitosan/piperin la 1/1,
thu dugc hé ¢ KTTP va PDI nho nhét, dé tiép
tuc thuc hién cac nghién cltu tiép theo.

- Khao sat nong do chat dién hoat:

+ Khao sat nong dé Tween 80: 0,5%, 1,0%,
1,5%, 2%. Hé P.M tao thanh dugc danh gia
KTTP, PDI. Két qua dugc trinh bay & bang 6.

Bang 6. Dac tinh cua hé P.M duoc bao
ché o cac nong dé Tween 80 khac nhau

(n=3)

x No6ng do
Mau |1 een 80 (%) KTTP (nm)|  PDI
CT16 0,5 258,70+3,02|0,352+0,039
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nong do Tween 80, hé thu dugc cd KTTP giam
dan, tuy nhién gia tri PDI tang cao khi nong do
Tween 80 tang Ién 2%. Do d6, nhom nghién cru
lua chon néng dd Tween 80 la 1,5% dé tiép tuc
thuc hién cac nghién clru tiép theo.

+ Khao sat nong dob Lecithin: Khao sat nong
do Lecithin: 0,3%, 0,4% va 0,5%. Hé P.M tao
thanh dugc danh gia EE (%). Két qua dugc trinh
bay & bang 7.

Bang 7. Ddc tinh cua hé P.M dugc bao
ché J cac nong dé Lecithin khac nhau

(n=3)
Mau | Nong do lecithin (%) EE (%)
CT20 0,3 54,75 + 0,48
Cr21 0,4 65,84 + 0,39
CT22 0,5 83,45+ 0,25

Két qua khao sat cho thay, khi tang dan
nong do lecithin, kha nang nap dugc chat vao tui
mang tang dan, tang tor 54,75% dén 83,45%.
Do d6, nhdm nghién clu lua chon néng do
lecithin 13 0,5%, dé thu dugc hé vi tiéu phan cd
ty 1€ bao goi dudc chat tot nhat, cho cac nghién
cltu tiép theo.

- Khao sat ty 1é pha dau/pha nudc: Khao sat
ty 18 thé tich pha dau/pha nudc: 1/10, 1/8 va
1/6. Hé P.M tao thanh dugc danh gia KTTP, PDI.
Két qua dudgc trinh bay & bang 8.

Bang 8. Pac tinh cua hé P.M duoc bao
ché d cac ty I thé tich pha diu/pha nudc
khac nhau (n=3)

. | Thétich | Thétich | 0o
Mau |pha nudc| pha dau (nm) PDI
(ml) (ml)
140,43 £ 0,435 +
CT23 50 5 3.96 0,057
206,43 +|0,297 +
CT24 40 5 2,96 0,009
141,87 £0,395 +
CT25 30 5 3'69 0,053

Két qua khao sat cho thay, ty Ié khi tang dan
ty 1€ pha dau/nudc tir 5/50 dén 5/40, KTTP cua
hé thu dugc tang dan, gia tri PDI giam dan. Khi
ti€p tuc tang dan ty |é pha dau/nudc tir 5/40 dén
5/30, KTTP clia hé thu dugc giam dan, tucng
(’ng Vv4i gia tri PDI tdng dan. Ty I& thé tich pha
dau/pha nudc khoang 5/40 cho hé c6 KTTP nho
va chi s6 PDI t6t nhat. Do d4, nhdom nghién clru
lwa chon ty 1& pha dau/pha nudc |a 5/40 dé thuc
hién cac nghién c(u tiép theo.
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* Tur cac két qua nghién ciru trén, nhom nghién cuu da lua chon céng thirc bao ché hé

P.M nhu'sau:
Thong s6 cong thirc Phan b6 KTTP cua cong thu‘c bao ché he P.M du’dc lua chon
Piperin 10 mg B2 2o bl = L
Chitosan 5mg @ : @
Alginat 5 mg
Ty |é pha dau/pha nuéc | 1/8
Tween 80 1,5%
Lecithin 0,5%
Thong s6 quy trinh
Nhiét d6 phoi hgp hai pha| 2-8°C
Thdi gian siéu am 5 phut
Cong suat siéu am 100 W P

3.2. Két qua xay dung cong thirc bao
ché gel chira hé P.M

* Khao sat nong do ta duoc tao gel:
Carbopol 940 va HPMC E15 dudgc lua chon lam ta
dugc tao gel chta hé P.M. D& lva chon cdng
thic gel c6 d6 nhét va kha nang bam dinh phu
hgp, ti€n hanh bao ché cac cong thirc gel su

dung két hgp Carbopol 940 va HPMC E15 véi cac
nong do khac nhau theo phucng phap da néu &
phan phugng phap nghién cltu. Gel chra hé P.M
sau khi dugc bao ché dugc danh gid cdm quan,
dd 6n dinh cta pH gel sau khi bao ché va sau 2
tuan & nhiét do phong. Két qua dugc trinh bay &
bang 9.

Bang 9. Ddc tinh cua gel chia hé P.M khi bao ché bang céc néng dé ta duoc tao gel

khac nhau (n=3)

Carbopol HPMC E15 2 pH (sau 2 sz
940 (%) (%) Cam quan pH tuan) Hinh anh gel
Loang, kh6 bam
Gl 0,3 0,6 dinh trén da 6,25 + 0,86 6,25 + 0,46
G2 0,5 0,6 Lgéng,Acé thé bxém_ 6,17 £ 0,58| 6,17 £ 0,27
G3| 08 06 |dnhtrenda deblig ;40,32 6,12+0:28
G4 0,8 1,0 Loang, dé bam [6,03 £ 0,49| 6,03 £ 0,38
dinh trén da, dé bi
G5 0,8 1,5 rifa troi 588 +£0,36| 5,87 +0,12
Hai dac, bam dinh
G6 0,8 2 trén da tot 581+0,31| 5,81+0,21
Pdc, kho phan tan
G7 0,8 2,5 trén da 5,76 £ 0,26| 5,75+ 0,49

Két qua khao sat cho thdy, cac cong thirc gel
déu tao dugc hé gel dong nhat, thé chat min, pH
phlu hop véi da, va gid tri pH thay ddi khdng cd y
nghia thong ké sau 2 tuan bao quan & nhiét do
thudng.

* Panh gia kha nang tao gel trong 6ng
nghiém cua cac céng thic gel (G1-G7). Kha
nang tao gel trong 6ng nghiém cé két qua dugc
trinh bay & Bang 10.

Bang 10. Kha nang tao gel trong ong
nghiém cua cac céng thirc G1-G7.

Két qua khao sat cho thdy, cong thic G1
khong tao thanh gel, dung dich mau phan tan
trong toan b ong nghiém. Céng thirc G2 va G3
6 tao gel sau vai phut, nhung gel nhanh bi dung
dich mau phan tan. Cong thirc G4, G5 cd tao
thanh gel sau khi cho vao, gel duy tri dugc trong
khodng 1 — 2 gid. Cong thirc G6, G7 cd tao

thanh gel ngay sau khi cho vao, gel duy tri dugc
trong khoang 5 — 6 gid.

K:\;on;é:g Hinh anh

G1 -

G2 +

G3 +

G4 ++

G5 ++

G6 +++ -

G7 +++ Gl G2 G2 G4 G5 GB GT

Chu thich: (-): khong tao gel, (+): gel hinh
thanh sau vai phat va phan tan nhanh, (++): gel
hinh thanh ngay, duy tri trong vai giG, (+++):
gel hinh thanh ngay, duy tri trong thdai gian dai.

TU cac khao sat trén, nhom nghién ctu lua
chon cong thic G6, vai kha ndng tao gel tot, duy
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tri dugc trong khoang thai gian 5-6 gid, coé kha
nang bam dinh t6t trén da la cong thirc tao gel
chlra hé P.M.

IV. BAN LUAN

Piperin la mét hgp chat vdi nhiéu tac dung
dugc ly va tiém nang khai thac t6t, do dé mot s6
nghién clu trong nudc va trén thé gidi vé bao
ché dang vi ti€éu phan dé cai thién sinh kha dung
cla piperin da dugc ti€n hanh. Trong nghién clu
nay, nhém nghién clu st dung phudng phap
nhi hod boc hai dung méi, la phuong phap
tuang déi don gian, khéng yéu cau cac thiét bi
phuc tap, dé dang tao ra ti€u phan cé kich thudc
cd nano. Trong qua trinh bao ché hé P.M, cac
yéu t6 vé nhiét d6 phdi hdp hai pha, thdi gian
siéu dm va cong suat sieu am déu anh huédng
I&n dén KTTP va PDI cta hé. KTTP giam dan khi
tang dan thdi gian siéu am va cong sudt siéu
am; nhiét do phdi hgp hai pha 2-8°C cho hé bén
virng, vd@i gia tri tuyét doi thé zeta la 26,27 +
1,7. Cac yéu t6 vé cong thdc cling gay anh
hudng dén KTTP va PDI cla hé nano tao thanh,
ngoai ra nong do % cula lecithin con anh hudng
manh dén kha ndng nap dugc chat vao tui
mang, hiéu suat tang khi tang néng do lecithin.
Su két hgp gitra Carbopol 940 va HPMC E15 tao
ra hé gel ddng nhéat, tinh bdm dinh t6t va dd 6n
dinh cao, phu hgp nhat & néng do 0,8%
(Carbopol 940) va 2,0% (HPMC E15). K&t qua
nay tuagng tu vdi nghién cllu clia Ravi Sheshala
va cdng su khi phat trién cong thic gel chira
sulfacetamid sodium dang nhé mat véi 0,8%
carbopol 940 va 1,5% HPMC E4M [6].

Cong sudt siéu am qua Ién hoac thai gian
siéu &m kéo dai cd thé gay ra hién tugng déng
tu hodc tan rd cua cac ti€u phan nano. Nghién
cfu cta Hugo Espinosa-Andrews va cOng su’ vé
nhi tuong nano curcumin s dung lecithin
hydroxyl héa cho thay su anh hudng cla bién do
va thdi gian siéu am dén kich thudc hat va chi s6
da phan tan PDI. Khi str dung bién do 92% trong
12 phat da cho KTTP giot nhii tuong nano la
122,2 nm, PDI 0,13 [7], nhung khi tdng ndng
lugng siéu 4m cb thé gay hién tugng x{r ly qua
muc (over-processing) lam tang kich thudc cac
giot nhii tuong. Nhiét sinh ra tir qua trinh dong
nhat hoa bang dau do siéu &m cb thé lam bay
hai pha dau trudc khi qua trinh dong nhat hoa
hoan thanh, lam anh hudéng téi do 6n dinh cla
nhii tugng mdi hinh thanh, gay két tu cac hat
ti€u phan va lam anh hudng téi kich thudc tiéu
phan va su phan b6 hat nano [8]. Nghién clu
clia Tushar Sharrma va cdng su’ dd 6n dinh nhiét
cla nhii tuong pickering dau trong nudc cho
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thay réng néu chi cd mdi chat hoat dong bé mat
thi d6 &n dinh nhiét cta nhii tuong rat kém [9].
Do d6 can kiém soat nhiét dd bang cach lam
lanh trudc va trong khi siéu am.

V. KET LUAN

D3 bao ché thanh c6ng hé P.M bang phucng
phap nhii hod boc hgi dung moi véi cong thirc
bao ché: piperin (10 mg/40 ml pha nudc), ty 1€
chitosan/piperin  la  0,5/1 (kl/kl), ty &
alginat/chitosan (kl/kl): 1/1, néng do Tween 80
la 1,5%, n6ng do Lecithin la 0,5%. Hé tao thanh
cd KTTP la 206,43 + 2,96 nm, hé s6 phan bd
kich thudc PDI la 0,297 + 0,09, hiéu suat bao goi
la 83,45+ 0,25%.

Pa xady dung dudc cong thirc bao ché dugc
gel chta hé P.M sir dung td dugc tao gel
Carbopol 940 0,8% va HPMC E15 2,0%. Gel tao
thanh cho tinh chat cdm quan dac trung, bam
dinh t6t trén da, pH phu hgp véi da va khong
thay d6i sau 2 tudn bao quan & nhiét do thudng.

VI. KIEN NGHI
Nhém nghién cliu sé ti€p tuc danh gid kha
nang tham qua da cua gel chlra hé P.M.

Vil. LO1 CAM ON

MOt phan kinh phi thuc hién nghién cltu nay
dugc tai trg bdi Trudng Dai hoc Y Dudc Hai
Phong, ma s6 dé tai HPMU.DTCS.2024.20

TAI LIEU THAM KHAO

1. Orsted HC. Uber das Piperin, ein neues
Pflanzenalkaloid. J Chem Phys 1820; 29: 80-82.

2. Lu H, Gong H, Du J, et al. Piperine ameliorates
psoriatic skin inflammation by inhibiting the
phosphorylation of STAT3. Int Immunopharmacol
2023; 119: 110221.

3. Chapoval S, Dasgupta P, Dorsey NJ, et al.
Regulation of the T helper cell type 2 (Th2)/T
regulatory cell (Treg) balance by IL-4 and STAT®6.
J Leukoc Biol 2010; 87: 1011-1018.

4. Politi FAS, Carvalho SG, Rodero CF, et al.
Piperine-loaded nanoparticles incorporated into
hyaluronic acid/sodium alginate-based membranes
for the treatment of inflammatory skin diseases. Int
J Biol Macromol 2023; 227: 736—748.

5. Suruchi Singh, Harsh Rastogi, Varsha Singh,
et al. Alginate based Nanoparticles and Its
Application in Drug Delivery Systems. ] Pharm
Negat Results 2022; 13: 1463-1469.

6. Sheshala R, Ming NJ, Kok YY, et al
Formulation and characterization of pH induced in
situ gels containing sulfacetamide sodium for
ocular drug delivery: A combination of
Carbopol®/HPMC polymer. Indian Journal of
Pharmaceutical Education and Research 2019; 53:
654—662.

7. Espinosa-Andrews H, Paez-Hernandez G.
Optimization  of  ultrasonication  curcumin-
hydroxylated lecithin nanoemulsions using



TAP CHi Y HOC VIET NAM TAP 559 - THANG 2 - SO 2 - NAM 2026

response surface methodology. J Food Sci
Technol 2020; 57: 549-556.

8. Kumar H, Kumar V. Ultrasonication assisted
formation and  stability of  water-in-ail
nanoemulsions: Optimization and ternary diagram

analysis. Ultrason Sonochem 2018; 49: 79-88.

9. Sharma T, Kumar GS, Chon BH, et al.
Thermal stability of oil-in-water Pickering
emulsion in the presence of nanoparticle,
surfactant, and polymer. J Ind Eng Chem 2015;
22: 324-334.

TIEN BO MO TRONG PIEU TRI VIEM KHOP COT SONG THE TRUC
BANG THUOC UrC CHE JANUS KINASE

Duwong Minh Tri!, Trin Gia Bao!, Huynh Thi Trang Thanh'

TOM TAT

Viém khdp cdt sdng thé truc (VKCSTT) la mét
bénh viém man tinh anh hudng chu yéu dén cot s6ng
va khdp cung chau, véi ca ché bénh sinh phdc tap lién
quan dén truc cytokine tién viém va tin hiéu JAK-
STAT. Gan day, cac thudc uc ché€ Janus kinase (JAK)
nhu tofaC|t|n|b upadaC|t|n|b va filgotinib da dudc
nghién clu rong rdi trong diéu tri VKCSTT. Du mang
lai nhiéu Igi diém nhu du‘dng ding thuan tién, tac
dong da cytoklne va ca| thién nhanh triéu cerng,
thudc Urc ché JAK van con nhleu tranh cdi khi dung dai
han. Bai viét nay trinh bay t6ng quan cd ché bénh sinh
I|en quan dén hé thong JAK-STAT, tong hop dir I|eu tlr
cac th{r nghiém lam sang pha II va III, danh gia hiéu
qua diéu tri, tinh an toz‘an, cling nhu' nhiing khuyé'n
cao 1am sang hién hanh cua nhom thuoc uc ché JAK
trong diéu tri VKCSTT. Tur khoa: viém khdp cot song
thé truc, JAK, tofacitinib, upadacitinib, filgotinib, JAK-
STAT, digu tri nhdm tring dich.

SUMMARY

RECENT ADVANCE IN THE TREATMENT OF
AXIAL SPONDYLOARTHRITIS WITH JANUS

KINASE INHIBITORS

Axial spondyloarthritis (axSpA) is a chronic
inflammatory disease that primarily affects the spine
and sacroiliac joints. Its pathogenesis is complex,
involving pro-inflammatory cytokine networks and the
JAK-STAT signaling pathway. In recent years, Janus
kinase  (JAK) inhibitors—such as tofacitinib,
upadacitinib, and filgotinib—have been extensively
studied as potential therapeutic options for axSpA.
Despite their advantages—such as oral administration,
broad cytokine inhibition, and rapid symptom relief—
the long-term use of JAK inhibitors remains a subject
of debate due to ongoing safety concerns. This review
provides a comprehensive overview of the JAK-STAT-
related immunopathogenesis of axSpA, synthesizes
data from phase II and III clinical trials, and critically
evaluates the efficacy, safety profile, and current
clinical recommendations regarding the use of JAK
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I. TONG QUAN

Viém khdp c6t sbng thé truc (VKCSTT) la
nhédm bénh ly viém man tinh thudc nhém bénh ly
cbt song dinh khdp, dac trung bdi dau lung va
co ton thuong hodc khdng ton thuong trén
Xquang, cung vGi cac biéu hién ngoai khdp nhu
vay nén, V|em mang b6 dao, viém rudt. Yéu to di
truyén ndi bat nhat 1a khang nguyén bach ciu
nguGi HLAB27. Cac nghién clru da chi ra rang &
nhitng quén thé duong tinh v&i HLA-B27, ty 1€
mac bénh khoang 5%-6%:!. Hién nay, phan loai
chan doan axSpA dudc ap dung réng rai nhat Ia
tiéu chudn New York da stra d6i2. Diéu tri hién
nay chia yéu gém thubc khang viém kh6ng
steroid (NSAIDs), thudc sinh hoc khang TNFa va
IL-17, tuy nhién nhiéu bénh nhan van khong dat
dap Ung day du, hoac mat dan dap Ung thudc
theo thdi gian, Iém tang ganh nang chi phi y té
cling nhu anh hudng nghiém trong dén chat
lugng song.

Co ché sinh bénh viém man tinh cta viém
khdp cot séng thé truc (VKCSTT) rét phic tap,
da yéu to, lién quan dén truc cytokine tién viém,
tugng tac glu’a yéu t6 di truyen (HLABZ7
ERAP1/2), mién dich bdm sinh va thich ¢ng. Cac
cytokine nay truyén tinh hiéu chu yéu théng qua
hé thong janus kinase (JAK), mot nhom thubc
mdi goi la thudc Uc ché Janus kinase (JAK) trG
thanh mot chién Iugc tiém nang phong tda déng
thai nhiéu con dudng viém. Ban dau nhém thudc
Uc ché JAK chi dugc i’'ng dung trén bénh nhan
viém khdp dang thap, sau dé dugc md rbng
trong diéu tri cac tinh trang viém khac cu thé
trong d6 c6 VKCSTT. Cac khuyén nghi cua
EULAR tir ndm 2020 xem xét viéc st dung thudc
Uc ché JAK nhu mot liéu phap sau that bai vdi
csDMARD va bDMARD2 Uu diém vuot trdi cla
thu6c (c ché JAK la dang ubng, tac dong da
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