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ABSTRACT: A reverse-phase liquid chromatography method was developed to detect and assay
theophylline in the cream and the lotion. Chromatographic conditions are as follows: The liquid chromatograph
is equipped with a 270 nm detector, a 250 x 4.6 mm column that contains 5 um packing octadecyl silane, a
mixture of methanol and water (25:75) as mobile phase, the flow rate of about 1.0 ml/min, injection volume is
20 ul, temperature: ambient.

The method was validated about the specificity, linear range, precision, accuracy, range, detection limit,
and quantitation limit and validation results proved that this method was suitable for the determination of
theophylline in the cream and lotion.
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NGHIEN CUU XAY DUNG QUITRINH XAC bINH CHAT CAM THEOPHYLIN co
NGUY COTRON TRAI PHEP TRONG MOT SO NEN MY PHAM BANG PHUONG
PHAP HPLC/DAD
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Tom tit: Trong nghién ciru nay, su dung phwong phap sdc ky long hleu nang cao pha ddo d‘e phat hién va
dinh luong Theophylin trong cdac mau kem va cdc mau lotion. Piéu kién sdc ky nhuw sau: Mdy sdc ky long hiéu
néng cao véi detector 270 nm, cét sdc ky dwoe nhoi pha tinh la octyldecyl silan, kich thude cét 250 x 4,6 mm,
Sum , pha dgng la hon hop methanol-meée (75-25), toc dg dong Iml/phiit, thé tich tiém 20ul, nhiét d cét &
nhiét do phong.

Phuwong phép da deoc tham dinh vé dg dic hiéu, khoang tuyén tinh do ding, dé lap lai, gici han phat hién
(LOD), gidi han dinh lwong (LOQ). Két qua da chirng minh phwong phap hoan toan phu hop dé phat hién va
dinh heong theophylin trong cdc mau kem va lotion.

Tir khoa: Theophylline, Lotion, cream, reverse-phase liquid chromatography(HPLC)
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1. DAT VAN DE

Theophylin thugc nhém gidn phé quan c6 tic dung lam
gidn co tron phé quan, 1am giam co thit phé quan va kich
thich ho hap. Ngoai ra, theophylin con kich thich co tim
va hé than kinh trung wong, 1am giam strc can ngoai vi
va ap lyc tinh mach, loi tiéu [2]. Theophylin nim trong
danh muc chit c¢6 thanh phan c6ng thirc khong dugc phép
str dung trong my phim ctia Asean [3]. Trong my phim
Theophylin ¢6 thé bi tron trai phép dé lam tac nhan chéng
130 hoa va chong oxy hoa [4].

Hién nay s6 luong phuong phap xac dinh chét cAm
trong my pham da dugc xay dung ¢ Viét Nam con it so
v6i danh muyc chét cAm ngdy cang nhiéu ciia Asean nén
viéc xdy dung qui trinh phat hién va dinh luong cac chit
cam sir dung 13 mot yéu ciu can va cip thiét trong viéc
quan 1y chat lvong my phdm. Dé gbp phin ning cao ning
luc kiém tra chat lwong my pham trén thi trudng chiing toi
tién hanh nghién ctru: “Xay dung qui trinh xac dinh chat
cAm theophylin c¢6 nguy co tron trai phép trong my pham
dang kem va lotion bang phuong phap sic ky long hiéu
nang cao”.

2. THUC NGHIEM
2.1. Thiét bi, dung cu, héa chit, chit chuin
2.1.1. Thiét bi, dung cu

May sic ky long hiéu ning cao Shimadzu, can phan
tich Mettler c6 do chinh xac 0,1 mg, cac binh dinh muc,
cde co mo, pipet, diia thity tinh, bom tiém, lo dung mau va
cac dung cu thay tinh ¢6 do chinh xéc phii hop. Tat ca cac
thiét bi va dung cu phan tich da dugc hi¢u chuin theo quy
dinh cua ISO/IEC 17025va GLP.

2.1.2. Dung méi, hoa chat

Dung méi, héa chét: Cac hoa chat sir dung trong kiém
nghiém 1a tinh khiét ding cho phan tich sic ky gom:
methanol (MeOH), nudc RO siéu sach.

Chat chuan: Theophylin: s6 kiém soat 0101105; ham
luong 99,98 % ; noi san xuét : Vién kiém nghiém thudc
Trung wong.

2.2. Pbi tugng va phwong phap nghién ciru
2.2.1. Déi twgng nghién ciru

Kem dudng da (nén 1) : Evita, L6 SX : 0721,
NSX :02/10/2021 ; Han dung : 02/10/2024, Noi san xuat:
Cong ty C6 phan Dugc pham Traphaco..

Lotion Tonique (nén2),L6: 151-V,NSX : 12/08/2021,
Han dung : 5/2024, Noi san XUt : Téay Ban Nha, nhap khau
va phan phéi: Cong ty o phﬁn SX va XNK Dtrc Nam.
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2.2.2. Phuwong phdp nghién cuu

2.2.2.1. Piéu kién sdc ky

Cot C18 co kich thude (250 mm x 4,6 mm, Sum) véi
pha dong la methanol - nudc ty 1€ (25: 75) st dung budc
song phat hién & 270 nm va téc do dong: 1,0 ml/ phut
voi thé tich tiém: 20 pl; dung méi pha mau 1a hon hop
methanol-nudc (75:25)

2.2.2.2. Phwong phdp xir Iy mau

Chudn bi mdu thir: Can chinh xac 0,5 g ché phdm vao
cde thiy tinh 50 ml, thém khoang 10 ml dung méi pha
méu ding diia thuy tinh khudy k§, chuyén vao binh dinh
murc 50 ml, trang rira cdc bang 25 ml nude rdi chuyén vao
binh dinh mirc trén, lic siéu am 10 phut, && ngudi dén
nhiét do phong, thém hdn hop dung méi pha mau vira di
dén vach, lic déu. DBé lanh 30 phat, ly tim & toe do 5000
vong/pht trong 10 phut, loc qua mang loc 0,45um.

Chudn bi mau chuan: Can chinh x4c khoang 50 mg
chat chuén theophylin vao binh dinh mtc 50 ml, thém
khoang 30 ml methanol, lic siéu 4m khoang 2 phut cho
tan, lam nguoi dén nhiét do phong, vira du dén vach béng
methanol, ldc déu. Hut chinh x4c 5 ml dung dich nay vao
binh dinh mtic 50 ml, thém vira di bang dung méi pha
mau, lic déu. Hat chinh xac 1 ml dung dich trén vao binh
dinh mte 20 ml, vira da dén vach bé‘mg dung moi pha mau,
lic déu, loc qua mang loc 0,45um.

Chudn bi mau thir tw tao: Can chinh xéac 0,5 g ché
phdm khéng chira theophylin vao coc thity tinh 50 ml,
thém 1 ml dung dich chuan goc c6 ndng d6 250 pg/ml,
thém khodng 10 ml dung méi pha mau dung dfia thiy tinh
khudy k¥, chuyén vao binh dinh mttc 50 ml, tring rira cdc
béng 25 ml nude roi chuyén vao binh dinh muc trén, lac
siéu 4m 10 phut, d& nguoi dén nhiét d6 phong, thém hén
hop dung mbi pha mau vira du dén vach, lic déu. Dé lanh
30 phut, ly tam & toe do 5000 vong/phut trong 10 phut, loc
qua mang loc 0,45 um.
2.2.2.3. Yéu cdu tinh thich hop ciia hé thong sdc ky

Heé s6 kéo dudi cua pic theophylin 16n hon 0,8 va nho
hon 2. S6 dia Iy thuyét ciia pic chuan theophylin phai 16n
hon 2000. D¢ léch chuén twong dbi ciia thoi gian luu va
dién tich pic 6 1an tiém 1ap lai dung dich chuan lan luot 1
RSD<1%vaRSD <2 %.
2.2.2.4. Panh gid két qua phan tich

Phat hién dya vao hai ti€u chi:

- Thoi gian luu: So sanh thoi gian luu cta pic thu dugc
tor dung dich thir tu tao va pic thu dugc tir cdc dung dich
chuén theophylin.
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- Phé UV-VIS: Chéng phd UV-VIS cuia pic trén sic
ky @6 thu dugc tir dung dich thir va dung dich chuén: 2
pho phai twong tmg voi nhau (danh gia bang hé s6 tuong
ddng pho > 0,98).

DPinh lugng: Dya vao dién tich pic thu dugc tir dung
dich thir véi dién tich pic thu duoc tir dung dich chuén,
lugng céan mau chuén, mau thi, ham luong chét chuén dé
tinh ra lugng theophylin c6 trong mau thur.

2.2.3. Tham dinh phuong phdp

Phuong phép duoc tham dinh céc tidu chi theo tai lidu
huéng dan ciia Asean, ICH va USP [5], [6] bao gém: Tinh
thich hop ciia hé thong, d6 dic hiéu, do tuyén tinh, do
dang, do chinh xac, khoang xéac dinh, gidi han phat hién
va gioi han dinh luong.

3. KET QUA VA BAN LUAN
3.1. Xay dung qui trinh phan tich

Chiing t6i tién hanh khao sét trén cac cot khac nhau C8
va C18 (250 x 4,5; 5pum). Két qua thuc nghiém cho thiy:
khi tiém dung dich chuan theophyllin néng do khoang
5pg/ml vao hé thong sic ky véi ty 1& pha dong methanol
- nudc (25:75) thi cdt C8 cho pic theophylin c6 thoi gian
luu khodng 4 phut, c6t C18 cho pic theophylin ¢6 thoi gian
Iuu khoang 8 phit. Mau my pham thudng ¢ nén phirc tap
vi vy dé tach duoc theophylin ra khoi nén méu thi can
Iwa chon cot ¢6 thoi gian luu ctia pic chat can nghién ctiru
khong qué ngan. Vi vay ching t6i da Iyra chon 6t C18 cho
nghién curu nay.

Theophylin 14 duoc chit dé tan trong nude va methanol
nén trong nghién ctru sir dung methanol, nuéce va hon hop
methanol - nudc véi céc ty 18 khac nhau dé lam dung moi
pha miu. Két qua nghién ctru cho thiy khi ding nudc lam
dung mdi pha maiu, ché phém tao thanh dang nhii dich,
dung dich duc, kho loc. Dung méi pha mau la methanol,
kem phén tan déu nhung pic theophylin ti dau, khong
can doi. Vi vay nghién ctru da tién hanh pha mau bang
hén hop methanol- nuée & cac ty 1& (90: 10); (80:20) va
(75:25). Két qua cho thiy Iwa chon dung méi pha miu
12 hdn hop methanol- nudc (75:25) ché pham phan tan
déu trong dung moi pha miu, dung dich d& loc va pic
theophylin can dbi, pic ctia cac thanh phan khac dugc tach
hoan toan ra khoi nén mau.

3.2. Lua chon diéu Kién sic ky

Sau khi Iya chon dugc cot C18, chung toi tién hanh
chay sac ky véi cac ty 1¢ pha dong methanol - nudc (35
1 65), 25 : 75 va 15 : 85. Két qua cho thiy ty 1& pha dong
methanol - nudc (35:65) pic theophylin cho thoi gian luu
khoang 5 phut, ty 1€ pha dong methanol - nude (15 : 85)

pic theophylin ra cham va khong can dbi, ty 1& pha dong
methanol - nudc (25 : 75) pic theophylin cho thoi gian luu
khoang 8,4 phut, pic can ddi. Vi vay chung t6i lya chon
ty 1¢ pha dong methanol - nude (25 : 75) cho nghién clru
nay. Pic theophylin cho cuc dai hap thu & budc séng 271
nm, sau khi tham khdo tai liéu [1] ching t6i lya chon budce
song phan tich ¢ 270 nm.
3.4. ThAm dinh quy trinh phén tich

Theophylin duoc tron trai phép dé chéng ldo hoa va
chdng oxy hoa nén thuong cho vao san phiam dang kem va
lotion hay toner dudng da. Vi vay, trong nghién ctru nay
s& tién hanh thim dinh trén nén mau kem va nén mau dudi
dang dung dich la lotion dudng da.

3.4.1. Tinh thich hop ciia hé théng sic ky

Tién hanh tiém 1ap lai 6 1an dung dich chué”in duoc
chuén b1 nhu trong muc 2.2.2.2 vao hé thdng sic ky ghl
lai céc sdc ky d0, két qua tinh thich hop cua hé thong sic
ky duoc thé hién & Bang 1.

Bing 1. Tinh thich hop ciia hé thong sdc ky

Chuin 1 | Chuén 2

(mAU.s) | (mAU.s)
Thoi gian luu 8,608 8,612
RSD % 0,17 0,15
Dién tich pic trung binh 361828,2 | 358756
Hé s dap wng ciia 2 chuin 1,002
RSD % 0,05 0,07
Hé s6 kéo dudi 1,263 1,248
S dia 1y thuyét 3332 3264

Két qua trong Bang 1 cho thiy: Do lap lai vé thoi
gian luu, dién tich pic, hé sb kéo dudi, s6 dia 1y thuyét cua
theophylin déu dat yéu cau. Nhu vay phuong phap dua ra
dat y€u cau vé tinh thich hgp h¢ thong.

3.4.2. Tinh ddc hiéu

Chuan bi c4c dung dich tiém sdc ky:

- Dung dich thtr tu tao, dung dich chuén: Chuén bi nhu
6 muc 2.2.2.2

- Dung dich placebo nén 1- (kem dudng da): Can
0,5021 g mau placebo cua theophylin vao coc thuy tinh
50 ml, xt ly nhu myc 2.2.2.2.

- Dung dich placebo nén 2- (Lotion Tonique): Can
0,5032 g mau placebo ctia theophylin vao cdc thay tinh 50
ml, xtr [y nhu muc 2.2.2.2.

Két qua phan tich cho thay: Trén sic ky do cac mau
placebo khong xuét hién pic ¢ thoi gian luu twong ing véi
thoi gian luu cta pic theophylin trong dung dich chuan.
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Trén sic ky db ciia dung dich thir tu tao cho pic 6 thoi gian luu trong tng véi thoi gian luu cia pic theophylin thu dugce
tir séc ky dd cuia dung dich chuan theophylin (ty = 8,6 phut v&inén 1 va t, = 9,3 phut voi nén 2), Hinh 1, Hinh 2.
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Hinh 1. Sic ky d6 cdc mau nén 1: mau placebo (a), mau chudn (b), mdu thir tw tao (c)
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Hinh 2. Sic ky d6 cdc mau nén 2: mau placebo (a), mau chuan (b), mau thir tw tao (c)

Phdé UV-VIS cua theophylin trong dung dich thir s twong dong trén nén 1 va nén 2 lan luot 13 0,9914 va
tuong tmg véi pho theophylin trong dung dich chuan. Hé ~ 0,99948 nhu chi ra trong Hinh 3.

Hinh 3. Hinh anh phé UV-VIS ciia theophyllin trén mau thir tw tao va mau chudn: a) nén 1; b) nén 2

3.4.3. B tuyén tinh Bang 2. Két qua khao sat d tuyén tinh ciia Theophylin
Tién hanh pha dung dich chuan goc trong.methanool A% SOAV('):i Nong do Dién tich pic
¢6 ndng d6 khoang 100 pg/ml. T dung dich chuan |Stt| nongdg dinh (ug/ml) (mAU.s)
gbc pha lodng trong methanol - nudc (75:25) thanh day lugng
dung dich chuén ¢6 ndng do theophylin 1an luot1a: 0,4 | ! 8 (LOQ) 0,40 29428
pg/ml (LOQ); 4,94 pg/ml; 7,9 pg/ml; 9,88 ng/ml va 2 100 4,94 361767
19,76 pg/ml (400 % ndng d¢ dinh lugng). 3 160 7,90 574774
Tién hanh chay sac ky cac dung (’ﬁch trén. Xac djr’lh 4 200 9,88 718412
Ph;r@% tnnP h(z;qu}l1 Atuy;clnztml;; hé ;olltuon‘gd(%uat’l tuye.n 5 400 19.76 1436929
tl? gitta nong (,') ¢ ‘at chuan t COB y.1;n va A’ap u:ng pc Phwong trinh hoi qui: y= 72662 x + 1252
bayg phuong phap binh phuong to6i thicu. Két qua duogc HE 56 twong quan: r = 0,999998;
thé hi¢n ¢ Bang 2 va Hinh 4. hé sé chin Y= 0735 %
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Két qua trong Bang 2 cho thiy trong khoang nong do
tir 0,4 pg/ml dén 19,76 pg/ml ¢6 su twong quan chit ché
giita nong do va dién tich pic theophylin v6i hé s6 tuong
quan bfmg 0,9999, phfin tram hé s chan tai néng do 100
% 1a 0,35 %, nho hon 2 %.

3.4.4. Dy chinh xac

3.24.1. Do lap lai
Do lap lai cua phuong phép dugc danh gia dya trén
d6 léch chuan tuong dbi cia 6 mau thur tu tao duogc phan

tich riéng biét theo qui trinh phén tich & myc 2.2.2.1 va
2222

Két qua % RSD trén 2 nén lan luot 13 0,15 % va 0,82 %.
3.2.4.2. D6 chinh xdc trung gian

Do chinh xac trung gian dugc danh gid dua trén do
léch chuan twong d6i clia 12 mau thir ty tao duoc phan
tich riéng biét & 2 ngay khac nhau, trén 2 thiét bi, khac
kiém nghiém vién. Két qua trén nén 1 va nén 2 duoc thé
hién & Bang 3.

Bing 3. Két qua khdo sdt @ chinh xdc ciia phwong phdp trén 2 nén mau

Nén Két qua trung binh KNV 1 Két qua trung binh KNV 2 Két qua trung binh 2 KNV
Nin 1 TB: 99,5 %, TB: 99,5 %, TB: 99,3 %,

RSD: 0,15 %, n=6 RSD: 1,11 %, n=6 RSD: 0,81 %, n=12
Nin 2 TB:101,5 %, TB: 101,7 %, TB: 101,6 %,

RSD: 0,82 %, n=6 RSD: 1,39 %, n=6 RSD: 1,10 %, n=12

Két qua cho thiy phuong phap c6 d6 chinh xéc cao,
do lap lai trong ngay trén nén 1 lan luot 13 0,15 % va
1,11 %, trén nén mau 2 1a 0,85 % va do 1ap lai khac ngay
trén nén 1 va nén 2 12 0,81 % va 1,99 %, déu nhé hon 2
%. Nhu vy phuong phap xay dung dat yéu cau vé do
chinh xac.

3.4.5. D¢ ding

Do dung ciia phuong phap duge khao sat bang cach
thém chuin vao nén mau placebo xir Iy theo qui trinh phan
tich, ndng d6 dung dich cudi cing ctia theophylin dem tiém
sic ky phai nam trong khoang LOQ 200 % so v&i nong do
dinh lugng. Tién hanh & 3 mirc nong d6 khac nhau, mdi
néng do thuc hién 3 lan. Két qua duoc thé hién & Bang 4.

Bing 4. Két qua khdo sdt o ding ciia phiong phdp trén 2 nén mau

Nén % Thu hoi tai LOQ % Thu hdi é ndng dd 100 % % Thu hdi & ndng dd 200 %
Nin 1 TB: 102,6 % TB: 99,0 % TB: 100,8
RSD: 0,48 % RSD: 0,27 % RSD: 0,14 %
Nin 2 TB: 101,8 % TB: 101,2 % TB: 99,6 %
RSD: 0,81 % RSD: 1,11 % RSD: 0,77 %

Tir két qua khao sat & Bang 4 cho thiy phuong phap
c6 ty 18 thu hdi cao dat yéu cau cia AOAC. Viy phuong
phép c6 d¢ dung tot khi dinh lugng mau & nong do thap
va nén mau my pham phirc tap. Theo AOAC d6 dtng nam
trong khoang tir 80 - 110 % khi dinh luong & néng do thap.
3.4.6. Khodng xdc dinh

Tirkét qua vé khoang tuyén tinh, d chinh xac, d6 ding
ctua phuong phép, khoang xac dinh cua phuong phap tu:
0,40-9,88 pg/ml voinén 1; 0,40-10,06 pg/ml véi nén 2.

3.4.7. Gidi han phat hi¢n
Pha lodng dan dung dich chuan theophylin & muc

2.2.2.2 dén noéng d6 thap nhét sao cho khi tiém vao
hé théng sic ky cho tin hiéu gép 3 lan so véi nhiéu
duong nén, thu duge dung dich c6 nong do theophylin
0,12 pg/ml. Can chinh x4c khoang 0,5 g mau placebo cua
nén 1 va nén 2, tién hanh pha mau tir tao theophylin trén
nén cac mau placebo dé duoc cac dung dich mau thir tr tao
¢6 nong do theophylin 13 0,12 pg/ml, tiém cac dung dich
nay vao hé théng sac ky 0 muc 2.2.2.1. Két qua cho thdy
cac dung dich mau thir tw tao cho dap img gép 3 14n so véi
nhiéu dudng nén. Vay gidi han phat hién ctia phuong phap
130,12 pg/ml (twong Gmg 12 pg/g). Két qua thu duge thé
hién & hinh 5a, 5b.
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Hinh 5a. Gi6i han phat hién trén nén mau 1

3.4.8. Gidi han dinh lugng

Pha lodng dan dung dich chuan theophylin & muc
2.2.2.2 dn ndng d6 thip nhét sao cho khi tiém vao hé
thong sic ky cho tin hiéu gip 10 14n so v&i nhidu duong
nén, thu duoc dung dich ¢6 nong do theophylin 0,40 ug/
ml. Can chinh x4c khoang 0,5 g mau placebo ciia nén 1
va nén 2, tién hanh pha miu ty tao theophylin trén nén

Pl

Hinh 6a. Gioi han dinh luong trén nén mau 1

3.5. Ap dung qui trinh dé kiém tra miu trén thi
truong

Sau khi x4y dung va tham dinh qui trinh, chang t6i tién
hanh kiém tra trén 14 nén miu kem dudng da, chdng oxy
hoa; 6 nén mau san phim dudng da dang long 14 toner va
lotion. Két qua cho thay trén 20 mau kiém tra chua phat
hién thay theophylin trén cac san pham.
4. KET LUAN

ba xay dung dugc phuong phap dinh tinh, dinh lugng
theophylin trén nén mau kem va san pham dudng da dang
1ong bang phuong phap HPLC véi detector UV.

Hinh 5b. Gioi han phat hién trén nén mau 2

cac mau placebo dé duoc cac dung dich mau thir tu tao co
né)ng d6 theophylin 1a 0,40 pg/ml, tiém dung dich nay vao
hé théng sic ky & muc 2.2.2.1. Két qua cho thay cac dung
dich mau thtr tu tao cho dap tmg gép 10 1an so v6i nhiéu
duong nén. Vay gioi han dinh luong cua phuong phap 1a
0,4 pg/ml (trong ing 40 pg/g). Két qua thu dugc thé hién
6 hinh 6a, 6b.

Hinh 6b. Gioi han dinh luong trén nén mau 2

Phuong phdp dinh tinh, dinh lugng theophylin dugc
thim dinh chat ché vé tinh dac hiéu, 6 chinh xac, do
dang, khoang xac dinh, giéi han dinh lugng va gidi han
phat hién. Két qua tham dinh cho thay phuong phap
xdy dung hoan toan phu hop dé dinh tinh, dinh lugng
theophylin trong kem dudng da va cac san phim dudng
da dang long.

ba 4p dung qui trinh xay dung duogc dé kiém tra
theophylin trong 20 mau my pham kem dudng da va san
phim dudng da dang long. Két qua cho thiy chua phat
hién thay theophyllin trén cac san pham da kiém tra.
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