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L&i noi diu

TCVN 13642:2023 dwoc xay dwng trén co s& tham khao ACM 001 -
Identification of Tretinoin (Retinoic acid) in cosmestic products by thin
layer chromatography (TLC) and high-performance liquid chromatography
(HPLC).

TCVN 13642:2023 do Vién Kiém nghiém Thubc thanh phé Hd Chi Minh
bién soan, B Y t& d& nghj, Tng cuc Tiéu chuin Do lwong Chat leeng
thAm dinh, B§ Khoa hgc va Céng nghé cang bé.
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L&i gi6i thigu

Tretinoin 14 mdt chat chéng oxy héa thudc nhém retinoid, hay con duoc goi voi tén khac 1a all-trans
retinoic acid (ATRA).

Cang thire phan tl: CaoH2s0:

Khéi Iwgng phan ti: 300,4

1D IUPAC: (2E,4E,6E,8E)-3,7-dimethyL-9-(2,6,6-trimethylcyclohex-1-enyL)nona-,4,6,8-tetraenoic acid

Cédng thirc cau tao:

HaC CH@ CH3 CH3
NN\ 000H
CHs

Khi st dung trén da, tretinoin kich thich phan bao va thic day ddi méi té bao biéu bi, kim ham tao
thanh keratin, kich thich tai tao md lién két. Trong da liéu, céc tac dung d6 dwoc st dung dé didu trj
trirng c4, vy nén, vy ca, day sirng quang héa dwéi sy chi dinh clia bac s.

Theo quy dinh hién nay, tretinoin (dwéi dang acid tretinoic va cac mudi clia no) khéng dwoc s dung
trong m§ phdm (dworc liét ké trong Phu Luc Il — Danh muc céc chét khéng duge ¢ trong thanh phan
san phdm m§ pham)

Mét sé phirong phap xac dinh tretinoin nhw phuong phap héa hoc, sic ky 16p mdng va séc ky 16ng
hiéu nang cao theo dugc dién trong va ngoai nuérc.

Phuong phap phan tich nay st dung phuong phap séc ky Iong hiéu nang cae diu do PDA hodc twong
duong dinh tinh tretinoin trong san phdm m§ phdm.
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My phdam — Phwong phap phan tich — Dinh tinh tretinoin (retinoic
acid) bang phwong phap séc ky I6ng hiéu ning cao (HPLC)

Cosmetics — Analytical methods ~ Identification of Tretinoin (Retinoic acid) by
high-performance liquid chromatography (HPLC)

1 Phamviap dl,mg

Tiéu chun nay quy dinh phrong phép dinh tinh tretinoin trong cac san phdm m§ pham.

2 Tailiu vién din
Cac tai liéu vién dén sau rét cin thiét cho viéc ap dung tiéu chun nay. Béi véi cac tai liéu vién dan ghi nadm

cdng bb thi 4p dung phién ban dwge néu. Déi véi cac tai lidu vidn dan khéng ghi ndm cong bé thi 4p dung
phién ban méi nhat, bao gdm ca cac stra ddi, bd sung (néu co).

TCVN 4851:1989 (ISO 3696:1987), Nudc diing dé phan tich trong phong thi nghiém - Yéu cAu ky thuét va
phwong phap thtr

3 Nguyén tac

Tretinoin dugc dinh tinh bang phwong phap séc ky 16ng hiéu ning cao (HPLC) st dung d4u do PDA ho3c
twong duong.

4 Thubc thiv

T4t ca thube th® dugc sir dung phai I3 loai tinh khiét phan tich, dung cho séc ky 1dng hidu nang
cao hodc cb chat lugng twong dwong.

CANH BAO: Céng viéc phan tich phai dwoc tién hanh trong méi trwong phong thir nghiém
phii hgp, dwec trang bj bao hé ca nhan (vi duy: kinh bao hd, quin do bio hd lao dong, ging
tay).

4.1 Nwéc
4.2 Methanol

4.3 Acid acetic bang
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4.4 Pha ddng: methanol — nwoc — acid acetic bang (85:15:0,5)

4.5 Chét chuln, Tretinoin, chuin géc hodc chuan thir cAp dugc bio quan & trong mdi trwdng kh
nite' va tranh anh sang & nhiét 4 phang

5 Thiét b, dung cu
St dung céc thiét bi, dung cy ctia phong thir nghiém théng thwéng va cy thé nhw sau:

54 H§ théng may sic ky 16ng hidu ning cao vé&i dhu do PDA hodc twong dwong dwoc trang bi
bom, hé théng bom méu tw dong, bd didu nhiét cho cot, detector va phin mén xi Iy s6 liéu

' 5.2 Cot phan tich HPLC, ¢t C18 (5 um, 250 x 4,6 mm) ho3c twrong duong
5.3 Can phan tich, c6 thé can chinh xac dén 0,1 mg; 0,01 mg

5.4 Ong ly tam c6 nép ddy, dung tich 30 mL

5.5 Lo dwng miu cho HPLC, loai 2 mL hay twong duwong (phl hop thiét bi)
5.6 Mang loc PVDF, kich thuéc 18 loc 0,45 um; hodc twong duong.

5.7 Gidy nhém

5.8 Binh dinh mirc, loai A v&i cac dung tich khac nhau

6 Cach tién hanh

LUUY:

Thao tac can va xt ly miu &bi véi chuan tretinoin va mAu ther phai duoc tién hanh nhanh chéng va
tranh anh sang dé gidm thiéu sy phan hly cla tretinoin.

Néu khéng c6 san cac dung cu thiy tinh tranh anh sang, c6 thé sir dung gidy nhém (5.7) d& bao xung
quanh.

6.1 Chuén bj dung djch chudn (0,05 mg/imL)

Can khoang 5 mg tretinoin (4.5), chinh xac dén 0,01 mg vao binh dinh mirc dung tich 100 mL (5.8),
thém 50 mL methanol (4.2), siéu am 5 min, bé sung methanol dén thé tich.

Dung dich nay phai dugc pha méi va si¥ dung trong véng 24 h,
6.2 Chuén bj dung djch thi
6.2.1 Méu dang dung dich

Loc dung dich mau thir qua mang loc PVDF 0,45 pm (5.6), loai bd mot vai mL dung dich d3u tién. Dich
thu dwgc 14 dung dich thir.

6.2.2 Mau dang kem
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Can khoang 1,000 g mu thir, chinh xac dé&n 0,1 mg cho vao éng Iy tam cé ndp day dung tich
30 mL (5.4) da dwoc boc gidy nhom (5.7) trénh 4nh séang. Thém 10 mL methanol (4.2) 1ac xody trong
5 min. Lam lanh trong nwdc da 15 min. Loc dung dich qua mang loc PVDF 0,45 pm (5.6), dich loc thu
dwoc la dung dich thix.

6.3 Xac dinh bing HPLC

6.3.1 Didu kién sic ky

- Pha déng: methanol — nwéc — acid acetic bang (85:15:0,5)

— Nhiét dd budng cot: 30°C.

-Téc dé.dbng: 1,4 mL/min

- Detector PDA hodc twong dwong bwdc séng phat hién 353 nm,
— Khodng bwée séng: 200 + 500 nm.

— Thé tich tiém mau: 20 pL.

~ Théi gian sac ky: 30 min.

6.3.2 Tuong thich hé théng: Tiém 6 Lan dung dich chudn (6.1), RSD % cia dién tich va thoi gian luu
cua pic chinh phai nhé hon 2,0 %.

6.3.3 Tiém 20 pL cho mdi dung dich chudn (6.1), dung dich thi¥ (8.2), ghi nhan séc ky dd va phé UV

7 Danh gia két qua
7.1 So sanh thdi gian leu va phd hép thy UV (200 + 500 nm) clia pic dung dich thir véi pic dung dich

chuln.

7.2 M3u thir dwgc xem 1a dwong tinh khi xuét hién pic ca dung dich thir cé thei gian lru khéc biét
khdng qué 2,0 % so véi thdi gian Iuu clia pic tretinoin tong tmg trong sic ky dd dung dich chun. Phd
hép thy UV cla pic twong (rng trong dung dich thir phdi twong thich véi phé hép thy UV cda pic
tretinoin trong dung dich chuén.

8 Bao cao thir nghiém

Bao ¢4o thtr nghiém phai bao gém:

a) T4t ca thong tin cn thiét d& nhan biét mau;

b) TAt ¢ théng tin cAn thiét @& nhan biét phong thi nghiém thyrc hién tht nghiém;
¢) Vién din tiéu chuan nay;

d) Ngay va quy trinh lay mau (néu biét);

e) Ngay nhan mAu phong thi nghiém,;
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f) Ngay két thic thtr nghiém;
@) Két qua thu dwoc va don vi bidu thj két qua;

h) B4t ky thao tac nao khéng dugc qui dinh trong tiéu chun nay, hodc dwoc xem Ia thy chon, cling véi
moi tinh huéng bét thuéng c6 thé anh hwdng dén két qua thir nghiém.

i) Nhén dang va chi¥ ky clia ngudi chiu trach nhiém dbi véi bao cao thir nghiém.
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Phu luc A
(Tham khao)

Thong tin phwong phap HPLC

A.1 Théi gian lwu cla tretinoin khoang 9 min.
A.2 Giéi han phét hign (LOD) la 20 pg/g
A.3 Phwong phap nay c6 thé si dung d& dinh tinh isotretinoin (dang 13-cis clia retinoic acid).

A.4 Tretinoin hay con goi la retinoic acid hay dang acid clia Vitamin A dwgc Liét ké trong Phy Luc Il =
Danh myc cac chét khdng dugc cd trong thanh phan san phdm m§ pham.

C-Licd
Y0000

[ 1PDA M=

Ll T T
¢ 5 13 b b »
man
<<PDA >>
Nama Tretiocin

Tels R Teme |  Area aTtor =2l Platedt

C-Lod T 9007 6761067 1415 3081

Hinh A.1- Sic ki d6 va thong tin pic cla tretinoin
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Phuluc B
(Tham khao)

Pinh tinh tretinoin (retinoic acid) bing phwong phap sic ky 1&p méng (TLC)

B.1 Pham vi ap dung

Phuwong phap nay ding dé dinh tinh tretinoin trong céc san phdm my pham

B.2 Tailiéu vién din

Céc tai liéu vién din sau day 14 r&t cn thiét khi ap dung phwrong phap nay. Déi véi cac tai lidu vién dan ghi
n3m céng bé thl &p dung ban dugc néu. DEi véi cac tai lidu vién din khdng ghi nam cdng bé thi 4p dung
phién ban méi nhét, bao gdm ca cac ban siva déi, bd sung (néu cé).

TCVN 4851:1989 (ISO 3696:1987), nwée ding @& phan tich trong phang thi nghiém - Yéu ciu ky thuat va
phuong phap thir
B.3 Nguyén tic

Tretinoin dwoc dinh tinh bing phwong phap séc ky I6p méng (TLC).

B.4 Thubc thir

T4t ca thubc thir dwoc stv dung phai Ia loai tinh khiét phén tich hodc c6 chét lwgng twong duong.
CANH BAO: Céng viéc phan tich phai dwgc tién hanh trong méi trwérng phong thir nghiém
phil hgp, dwoe trang bi bao hd ca nhan (vi du: kinh bao hd, quén ao bdo h$ lao déng, ging
tay).

B.4.1 Ethanol tuyét dbi

B.4.2 n-Hexan

B.4.3 Ether

B.4.4 Methanol

B.4.5 Cyclohexan

B.4.6 Aceton

B.4.7 Acid acetic bang

B.4.8 Dung mai khai trién;

Hé dung méi A: n-hexan — dung dich acid acetic 0,33 % trong ethanol tuyét ddi (9:1)

10
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Hé dung méi B: n-hexan — aceton (6:4)
Hé dung méi C: Cyclohexan — ether — aceton — acid acetic bang (54:40:4:2)
B.4.9 Thudc thir phat hién: Dung dich acid phosphomolybdic 5 % trong ethanol tuyét déi
B.4.10 Chéit chuin déi chiéu: Tretinoin, chudn géc hodc chudn thir cAp dwec bao quan & trong
méi trieéng khi nito va tranh anh sang & nhiét dé phong.
B.5 Thiét bj, dung cu
St dung cac thiét bj, dung cu clia phong thir nghiém théng thedng va cu thé nhw sau:

B.5.1 Ban méng TLC, silica gel 60 Fzs4, 10 cm x 20 cm; bé day 0,25 mm (Merck ho3c twong
duong)

B.5.2 Dén soi UV, budc séng 254 nm

B.5.3 Dung cy phun thubc thir

B.5.4 Mang loc PTFE, kich thwéc 18 loc 0,45 um hodc twong duong
B.5.5 Dung cu téi mau

B.5.6 Ong ly tam ¢6 ndp day, dung tich 30 mL

B.5.7 May lic dng nghiém

B.5.8 Gidy loc Whatman, sb 41 hoic twong duong

B.5.9 M4y sdy dé sdy ban méng

B.5.10 Binh dinh mlrc, loai A v&i cac dung tich khac nhau
B.5.11 Pipet thiy tinh, loai A v&i cac dung tich khac nhau
B.5.12 Binh séc ky, c6 kich thwéc phtt hgp véi ban méng
B.5.13 Can phan tich, c6 thé can chinh xac dén 0,1 mg
B.5.14 Gidy nhom

B.5.15 Ha théng thbi khi nite

B.5.16 Mao quan chim séc ky — micropipet

B.6 Cach tién hanh
LUU Y:

Thao tac can va x@ Iy miu d6i voi chudn tretinoin va mAu thtr phai dugc tién hanh nhanh chéng,
tranh anh sang dé giam thidu sy phan hay cla tretinoin.

Néu khang cé sin cac dung cy téi mau, cé thé st dung gidy nhém (B.5.14) 6& bao xung quanh,

1
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B.6.1 Chudn bj dung dich chuén (1 mg/mL)

Cén chinh xac khoang 10 mg tretinoin vao binh djnh mic 10 mL (B.5.10). Thém 5 mL methanol
(B.4.4), siéu 4m 5 min va bd sung dén thé tich bing methanol (B.4.4).

B.6.2 Chuén bj dung dich thi
B.6.2.1 Mau dang kem:

Can chinh xac khoang 3,0 g cho vao éng ly tam 30 mL (B.5.6) da duoc boc bing gidy nhém
(B.5.14). Thém 10 mL methanol (B.4.4) vao éng va tién hanh lac trén may lac (B.5.7) trong 5 min.
Lam lanh éng ly tam (B.5.6) trong nwéc da trong 15 min va tién hanh loc dung dich trong éng qua
gidy loc Whatman (B.5.8).

B.6.2.2 Ma&u dang nwéc (dung djch va gel):

Can chinh xac khodng 10,0 g mau thir vao trong binh gan; déi véi mau thir dang gel, thém 5 mL
nwéc d& hoa tan, tién hanh chiét voi 50 ml n-hexan (B.4.2), rira djch chiét n-hexan véi 10 mL
nwéc. Théi khé 16p n-hexan dén can bing khi nito (B.5.15) & nhiét dd phong. Hoa tan can thu
dugc voi 1 mL methanol (B.4.4) va loc qua mang loc PTFE (B.5.4).

B.6.3 Tién hanh sic ky
B.6.3.1 Bao hoda binh séc ky (B.5.12) v&i dung méi khai trién (B.4.8).

Débi voi mau dang kem, st dung hé dung moi A (B.4.8). Néu phat hién dugc tretinoin, 1ap lai thi
nghiém v&i hé dung mdi B (B.4.8).

Péi véi mau dang nwérc, st dung hé dung méi C (B.4.8).

B.6.3.2 Ch4m lIén ban méng 5 + 20 pL dung dich thir va 5 pL dung dich chudn.
B.6.3.3 Trién khai sic ky dén khi dung méi di khoang 15 cm (tranh anh sang).
B.6.4 Phat hién

B.6.4.1 Sau khi trién khai, 14y ban mdng ra, d& khd & nhiét d6 phong. Quan sat dwéi dén soi UV,
bwéc séng 254 nm (B.5.2).

B.6.4.2 Phun thudc thir phat hién (B.4.9). Say khd bdn méng, quan sat mau clia vét thu duge.

B.7 Danh gia két qua

B.7.1 Tinh gi4 trji R clia mdi vét quan sat dwoc bang cong thirc sau:
a
R=5

Trong dé:

a: khoang cach tir diém xuét phat dén tam cla vét.

12
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b: khoang cach dwdng di ctia dung méi,

B.7.2 So sanh vj tri va mau séc: cac vét sic ky khi soi dén va sau khi phun thudc thir cda dung
dich th va dung dich chudn.

B.7.3 Luwu y: thong tin tham khao

Bang B.1- Vj tri va mau sic cac vét séc ky khi soi dén va sau khi phun thuéc thiv clia dung
dich thir va dung djch chuin

Mau sic cla vét quan sat

Hoat chat Gia tri Ry wée tinh dwoc sau khi phun thubc thir

0,1 -0,3 (Hé dung méi A)
Tretinoin Khoang 0,5 (Hé dung méi B) Mau xanh nhat
Khoéng 0,4 (H& dung méi C)

- Giéi han phét hién (LOD) trong mau la 12,5 ugl/g

- Thi¥ nghiém d& xac nhan rd hon sé duoc thie hién bing phuong phap HPLC.

13
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