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Summary

The gas chromatographic with static head - space injection method for determination propan-2-ol
in coated tablets was reported here. A widebore column was used with ZB-624 as the stationary
phase (30 m x 0.63 mm), 3.0 um in film thickness. Carrier gas: Helium for chromatography, with a
linear velocity of 22.5 cm/s. The initial temperature of the column was at 40 °C for 1.6 min, then
raising the temperature at a rate of 3 °C per min to 65 °C, next to 175°C at a rate of 20 °C per min
and maintaining it for 8 min. Maintaining the temperature of the injection port at 200 °C and that of
the flame - ionisation detector at 200 °C, the equilibration temperature was of 85 °C with equilibration
time for 20 min. The method was validated following the ICH guidelines: The linearity was good at
the range of 1.96 — 294 ppm (r > 0.9995); RSD of intra-and inter-day precision variations < 15.0 %;

mean recovery was (92.66 % + 3.93 %) (RSD = 6.67 %).
Keywords: Propan-2-ol, coated tablets, head - space gas chromatography.

Pat van dé

Propan-2-ol hay 2-propanol (CsHgO) la chét
I6ng khéng mau, cd mui dac biét. Hoa tan trong
nwoc va ethanol M. Theo hwong dan cia ICH
Q3C(R6) vé tap chét la dung méi cho phép tén
dw trong dwgc phdm, nham bdo dadm sy an toan
clia ngwdi bénh khi danh gia nguy co, propan-2-
ol thudc nhém 3, 1a dung méi c6 doc tinh thap
ddi voi nguwoi . Mac diu vay, cé nhidu nha san
xuét quan tdm dén siic khde cong ddng va chéat
lwong san phdm nén da kiém soat lwong
propan-2-ol tén dw trong thudc, vi du, trong cong
thtrc bao ché vién nén bao phim chra duoc
chét clopidogrel c6 s dung dung méi nay cho
dich bao phim. Tuy nhién, viéc ap dung phuong
phap mét khéi lwong do 1am khd véi mire chét
lwgng khong qua 0,5 % dé xac dinh giéi han
propan-2-ol theo hwéng dan trong Q3C(R6) @
c6 thé khéng dwoc chadp nhan bdi co quan
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quan ly chéat lvong thube do khong dat tinh déc
hiéu. That vay, néu tiéu chuan chét lwong vién
nén bao phim co chi tiéu do Am v&i mirc chét
lwgng cao hon 0,5 % sé& khdong dap ng danh
gia dwoc propan-2-ol < 5000 ppm. Nham hé tro
cac nha san xuat c6 phwong phap xac dinh
dung méi tén dw propan-2-ol mang tinh dé&c
hiéu, bai bao nay cung cap mét quy trinh phan
tich bang phwong phap sac ky khi véi kj thuat
tiém pha hoi tinh dé dinh lwong propan-2-ol
trong vién nén bao phim.

Nguyén liéu va phwong phap

Mau nghién ctru

Ché phdm: Vién nén baophim GEANUS
75 mg; Sé 16: 031119; Han dung: 24/11/2023;
Noi san xuét: Céng ty Cb phan Duoc ST.

Coéng thirc bao ché cho 1 vién: Clopidogrel:
75 mg, microcrystalline cellulose, tinh bdt ngd,
natri croscarmellose, natri stearyl fumarat,
colloidal anhydrous silica, hpmc, peg 400, peg
6000, bét talc, lactose monohydrat, titan dioxyd,
oxid s&t dd, isopropyl alcohol, nuwéc tinh khiét.

Thiét bi, thudc thir va chat chuan

Céan phén tich, dung cu thay tinh da dwoc
hiéu chuan theo GLP va ISO/IEC 17025: 2005
va cac dung cu théng thwdng khac.

Mdy sac ky khi GC Shimadzu 2010 Plus
HS 20: B6 chich m3u pha hoi tw dong HS-20,
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ddu do FID-2010 Plus, budng tiém mau
kiéu chia dong/khéng chia dong SPL-2010 Plus
v6i bo diéu khién dong khi bang ky thuat sb
AFC, phan mém x& ly d kién LabSolutions
phién ban 2.5.

Chat chuan:

e Propan-2-ol; Sé 16: IKI24; Ham lwong:
99,9 % C3HgO; Ngudn géc: Hang Fisher.

e Propan-1-ol; S6 16: K48349297; Ham
lwong: 99,5 % C3HsO; Ngudn gbc: Hang Merck.

Héa chat: Nudc; S6 16: 190421; Ngudn gbc:
Vién Kiém nghiém Thuéc TP. Hd Chi Minh.

Phwong phap nghién ctru

Chuén bi cédc dung dich

Dung dich chudn: Can chinh xac khoang
200 mg chuén propan-2-ol cho vao binh dinh
merc 100 ml va bd sung nwoc dén thé tich. Lay
chinh xac 5 ml dung dich nay pha loang thanh
50 ml bang nwéc. LAy chinh xac 5 ml dung dich
trén cho vao lo dwng mau tiém 10 ml thu duoc
dung dich chuén.

Dung djch thd: Can chinh xac khoang
200 mg bét thubc vao lo dung mau tiém 10 ml,
thém vao lo chinh xac 5 ml nuwdc thu duwoc
dung dich thiv.

Dung dich phén gidi: Hoa tan propan-1-ol va
propan-2-ol trong nudc dé dwoc dung dich
chuan hdn hop c6 néng dd mdi chudn khoang
0,2 mg/ml. LAy chinh xac 5 ml dung dich trén
cho vao lo dwng mau tiém 10 ml thu dwoc dung
dich phan giai.

DPong kin cac lo dwng mau tiém cha cac
dung dich chuén, th&r va phan gidi néi trén bang
nat cao su co bao I&p polytetrafluoroethylen va
gitr b&i mét vong chup ngoai bang nhém. Lac
manh dé c6 mot dung dich ddng nhéat.

Diéu kién sac ky

Piéu kién: Detector: lon héa ngon Ira, nhiét
dé: 200 °C. Cot: Widebore (30 m x 0,53 mm), do
day l6p bao 3,0 um véi poly[(cyanopropyl)

(phenyl)][dimethy]siloxan.  Nhiét dé  cot:
40 °C/1,6 min, 65 °C (tang 3 °C/min), 175 °C/
8 min (20 °C/min). Nhiét d6 budng tiém mau:
200 °C. Nhiét d6 can bang: 80 °C. Thoi gian can
bang: 20 min. Khi mang: Helium dung cho séc
ky. Téc d6 dong tuyén tinh: 22,5 cm/s. Ty |é chia
dong: 1:50. Thé tich tiém: 1 ml.

Céch tién hanh: Thir tinh phu hop hé théng:
Tiém dung dich phan giai: B phan giai gilra pic
propan-1-ol va propan-2-ol khong dwgc duwéi 10.
Tiém dung dich chuan: D6 léch chuan twong dbi
clia thoi gian Iwu va dién tich pic propan-2-ol
trén 6 lan tiém nhéc lai phai 1an lwot khong qua
2,0 % va 15,0 %. S6 dia ly thuyét phai khong
dwoc nhé hon 15000. Hé sb dbi xirng phai
khéng qua 2,0. Tiém 1an lwot dung dich chuan
va dung dich thtr. Tinh lwgng (ppm) cla propan-
2-0l (C3HgO) theo cdng thirc:

X (g) =(Ru/Rs) x Mgt x 5000/Msp

Trong do:

Rw/Rs: Dién tich pic cta propan-2-ol cé duwoc
ttr séc ky dé cda dung dich thi/dung dich chuén;

Ms;: Khéi lvong mé&u chuén (mg);

Ms,: Khéi lvpng ctia méu thir (mg).

Céc chi tiéu thdm dinh phuong phép phan
tich: Tinh d&c hiéu, tinh tuyén tinh, d& chinh
xac, do dung theo hwong dan cua ICH P,

Két qua

Khao sat tinh phu hop cua hé thong
sac ky

Tién hanh sac ky 6 1an dung dich phan giai
va dung dich chuén, ghi lai sac ky db. Théng s6
vé sac ky nhw d6 phan giai gitra pic propan-1-ol
va propan-2-ol (chi trinh bay dé phan giai thap
nhé4t), théng s6 vé d6 chum cla két qua dinh
tinh, dinh lwong thé hién & % RSD dbi v&i: Thoi
gian lwu va dién tich, hé sb dbi xtrng va sb dia ly
thuyét cta pic propan-2-ol trén 6 lan tiém déu
dat yéu clu quy dinh va dwoc trinh bay trong
bang 1.

Bang 1. The tinh phu hop cda hé théng séc ky (n = 6)

STT Thoi gian Iwu pic  Dién tich pic ~ Hé sé déi xirng Sé dia ly thuyét D6 phan
propan-2-ol (min) propan-2-ol pic propan-2-ol pic propan-2-ol giai

1 4,631 470056 1,118 19986
2 4,632 483527 1,113 19861
3 4,633 460509 1,113 19874 14,068
4 4,634 470523 1,123 19876
5 4,635 455305 1,115 19782
6 4,634 452629 1,122 19890

Trung binh 4,633 456425 1,117 19878

RSD (%) 0,03 2,48 0,39 0,33
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Tinh dac hiéu

Két qua cho thay sac ky dé mau thir cho pic
cé cung thoi gian lwu véi pic trong sac ky doé
clia mau chuédn (40 léch < 0,5 %), ddm bao

tinh dac hiéu. Sac ky d& mau trang la dung moi
(nwée), mau placebo khéng cho pic cé cung thoi
gian lwu véi pic chinh trong séc ky d6 cla
dung dich chuén.

Bang 2. Két qué khéo sét tinh déc hiéu

Thoi gian lwu (min) Do Iéch thaoi gian lwu (%)
Chuén propan-2-ol 4,632 0.39
Ther 4,650 ’
MA4u tréng Khoéng phat hién pic
Méu placebo Khdng co6 pic c6 cung thoi gian lwu

Tinh tuyén tinh

Chuén bj 10 dung dich chuan c6 ndng do tir
150 % theo quy trinh dinh lwong dén néng do
gi¢i han dinh lwong (LOQ). Xay dwng db thi

twong quan gitra ndng dd cac dung dich chudn
va dién tich pic propan-2-ol thu dwoc trén cac
sac ky dd (dwong chudn) béng phwong phap
binh phwong téi thiéu (hinh 1).

Bang 3. Két qué khao sét tinh tuyén tinh

Nong dé propan-2-ol (ppm) 293,946 235,157 195,964 97,982 47,031
Dién tich pic trung binh 677647 538118 457943 209312 99672
Nong dé propan-2-ol (ppm) 19,596 14,109 9,406 3,919 1,960
Dién tich pic trung binh 40231 27576 19083 7729 3964
Diéntich pie| 800000 Ghi chu:
700000 Hé sé tuong quan r = 0,9998 (> 0,999).
600000 1 4 _ 3196x - 51456 Hé sb b khéng vuot qua 1% dap tng cla
it chéat chudn & néng dé dinh lwong (khodng
;ﬁggg 200 ppm) theo phuong phap dé xuét.
| D6 chinh xac
— Danh gia dwa vao do 1ap lai trong ngay, kiém
oz nghiém vién (KNV) 1 chudn bi miu dé dinh
dooge & 0100 10 200 250 30 350 lweng 6 lan theo quy trinh phan tich. KNV 2 tién
Ningds ppm)  hanh twong tw nhwng khac ngay. B6 chinh xac

Hinh 1. B4 thj tvong quan giira néng dé cac
dung dich chuén va dién tich pic cua propan-2-ol

trung gian cta phuwong phap la RSD % két qua
dinh lwong clia 2 KNV.

Bang 4. Két qua khdo sat do Iap lai ciia phurong phép dinh luong propan-2-ol

STT Khéi lvong méu thie (mg)  Dién tich pic propan-2-ol pmg:": z’ff,‘f’(’,fpm)

1 199,4 1324 13,98

2 199,5 1299 11,91

3 199,5 1297 13,69

4 196,1 1002 10,76

5 199,9 1433 15,09

6 200,0 1143 12,03
Trung binh 12,91
RSD% (n = 6) 12,44
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Bang 5. Két quéa khao sat do I&p lai va dé chinh xac trung gian
cla phuwong phap dinh long propan-2-ol

KNV 1 Ham Iwong (ppm)

(n=6) Két qua kiém nghiém Trung binh (n = 12) RSD% (n = 12)
Propan-2-ol: 12,91 + 1,69

g’N:VGL)’ Propan-2-ol: 10,77 + 1,15 Propan-2-ol: 11,84 + 1,10 Propan-2-ol: 14,56

Gi&i han phat hién (LOD): 0,6 ppm dwa vao ty |1é dap (rng so v&i nhiéu,NS/N =3:1.
Gi&i han dinh Iwong (LOQ): 2,0 ppm, dwa vao ty I1é dap trng so v&i nhiéu, S/N = 10:1.

D6 Iap lai tai LOQ (2 ppm)

Bang 6. Két qua khdo sat do Iap lai cia phuong phap dinh lwong propan-2-ol tai LOQ

STT Thoi gian Iwu pic propan-2-ol (min) Dién tich pic propan-2-ol

1 4,661 3638

2 4,660 3714

3 4,659 3701

4 4,660 3645

5 4,646 4102

6 4,646 3826
Trung binh 4,655 3771
RSD % (n = 6) 0,16 4,66

Két qua RSD (%) clia d6 I&p lai, d6 chinh xac
trung gian va do I&p lai tai LOQ dé&u dat tiéu
chuén chép nhan (< 15,0 %). D6 chinh x&c cla
phwong phap dat yéu cdu dé dinh luwong
propan-2-ol trong vién nén bao phim bang
phwong phép sic ky khi v&i ky thuat tiém pha
hoi tinh.

D6 dung

Can mét lwong chuan propan-2-ol cho vao mau
thudc dé khi chuan bi mau theo quy trinh phan tich
thi thu dwoc cac dung dich c6 néng dd nam trong
khoang LOQ, 15 %, 25 %, 50 %, 100 %, 120 % va
150 % so v&i ndng dd dinh lwgng. & mbi mirc
ndng dd thuc hién 3 1an. Tinh lwong propan-2-ol
tim thay. Tinh ti 1& phuc hdi 14 phan tram lwong
tim thy trén lwong chuén thém.

Bang 7. Két qué khéo sat do dung cua phuong phép dinh long propan-2-ol

Mrc Ti 16 phuc héi RSD Mrc Ti 16 phuc héi RSD
néng dé propan-2-ol (%) (n=23) (%) néng dé propan-2-ol (%) (n=23) (%)
83,6 o 92,1
Loq (80,0 - 110,0) 515 100 % (90,0 - 107,0) 2,44
841 96,2
0, ’ 0, ’
15% (80,0 - 110,0) 0,33 120% (95.0 - 105,0) 2,80
88,1 100,2
0, ’ 0, ’
25% (80,0 - 110,0) 4,93 150% (95.0 - 105,0) 6,76
95,3
0, 3
50% (90,0 - 107,0) 1,34
Trung binh
(n=21) 92,66 £ 3,93
RSD 6,67

(n=21) (%)

Ty |& phuc hdi & cac mirc ndbng d6 déu nam
trong khoang theo quy dinh cia AOAC voi RSD %
khéng qua 10,0 % (< 15,0 %). Két qua thdm dinh

cac thong s cho thay dat tiéu chuadn chap nhan
theo ICH va AOAC ™.
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Hinh 2. S&c ky dé ctia dung dich ma&u chuén (1) va méu thir (2) chudn bj theo phuong phap dé xuét

Ban luan

Dwoc dién Viét Nam V cé phu luc 10.14 vé
xac dinh dung méi ton dw. Quy trinh mé ta trong
phu luc nay duwoc ap dung dé xac dinh dung méi
tbn dw trong cac trwong hop: (1) - Dinh tinh
dung méi nhédm 1 va dung méi nhém 2 tén dw
trong duoc chét, ta dwoc hay dwoc pham; (2) -
Thtr gi¢i han dung moéi nhém 1 va dung moéi
nhém 2 khi chang tén tai trong dwoc chéat, ta
dwoc hay dwoc phdm; (3) - Dinh lwong dung
mdi nhém 2 khi lwong tdn dw I6n hon 1000
phan triéu (0,1 %) hodc dinh lwgng dung moi
nhom 3 tdn dw khi cd yéu cau . Tuy nhién, chi
thdy c6 hwéng dan coéng viéc cho phan tich
dung méi nhédm 1 va 2 véi quy trinh cu thé va
sac ky dd kem theo . Phuy luc 10.13 v& xac
dinh ham lwong methanol va propan-2-ol Qén%
phuong phap sic ky khi st dung cot nhoi |
ngay cang it phé bién. Theo phu luc 10.14, thiy
nghiém chi c6 gia tri néu do léch chuan twong
déi (RSD) clia céac hiéu sb gitra ba cap dién tich
pic cia chat phan tich thu dwoc t dung dich déi
chiéu va dung dich ther nhd hon 15 % . Vi vay,
chon tiéu chuan chap nhan dé& danh gia chi tiéu
thadm dinh d6 chinh xac la RSD khéng qua 15 %.

Két luan

Phwong phap dé& nghi dé dinh lwgng propan-
2-ol trong vién nén bao phim bang phwong phap
sac ky khi ky thuat tiém pha hoi tinh dwoc thdm
dinh theo huwéng dan cia ICH dat dd dung,
chinh xac va tin cay.
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