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DINH LUQONG NICOTINAMID VA XAC PINH GIOI HAN TAP CHAT
LIEN QUAN TRONG VIEN SUI VITAMIN PP 250MG/OPC BANG CAC
PHUONG PHAP SAC KY

Quantify nicotinamide and determine the limit of the degraded impurities in
vitamin PP 250 mg/OPC effervescent tablet by chromatographic methods

Tran Thi Thu Hién"", V4 Thi Bach Hué'
!Khoa Duoc, Triwong Pai hoc Lac Hong, Pong Nai

TOM TAT. Phuong phap sic ky 16ng hiéu ning cao tao cip ion pha dao (RP-IPC) dwoc st dung dé dinh luong nicotinamid
trong vién sti vitamin PP 250 mg (cong ty dwgc pham OPC). Didu kién sic ky dé dinh luong nicotinamid 14 cot: C18 (250
mm X 4,6 mm, 5 pm); tdc do dong: 1 ml/phut; nhiét do cot: 25 °C; thé tich tiém: 20 ul; dau do: DAD 254 nm; k¥ thuat rura
giai déng dong voi pha dong: methanol — natri heptansulfonat 0,005 M (3 : 7). Quy trinh dat d6 dac hiéu, khoang néng do
tuyén tinh tir 23,99 — 55,97 pug/ml, phuong trinh hoi quy § = 23,717x, hé s6 twong quan R? 0,9998, do chinh xac cao (RSD%
<2,0%), 46 dung dat yéu cau (ty 1& phuc hdi 99,99% — 101,70%) va d6 thd vai RSD < 2%.

Tap chét lién quan trong vién duoc xac dinh bang phuong phép sic ky 16p mong véi hé dung méi cloroform — ethanol — acid

formic (10 : 8 : 2), ndng d6 & gidi han phat hién 1a 0,098 mg/ml.
TU KHOA: Nicotinamid, sdc ky 1ong hiéu ndng cao, tao cdp ion pha ddo, sdc ky 16p méng

ABSTRACT. The HPLC method for reverse-phase ion pairs was used to quantify nicotinamide in vitamin PP 250 mg/OPC
effervescent tablet. Chromatographic conditions for quantifying nicotinamide are Cig column (250 mm x 4,6 mm, 5 um);
flow rate: 1 ml/min; column temperature: 25 °C; injection volume: 20 pl; detector: DAD 254 nm; isocratic mode with mobile
phase: methanol - sodium heptansulfonate 0,005 M (3 : 7). Linear concentration from 23,99 — 55,97 pg/ml with linear
equation § = 23,717x (R? 0,9998), precision with RSD < 2%, accuracy has recovery rate from 99,99% - 101,70% and
roughness with RSD < 2%.

The degraded impurities in the effervescent tablet were determined by TLC with mobile phase: chloroform — ethanol — formic

acid (10 : 8 : 2), limit of detection was 0,098 mg/ml.
KEYWORDS: Nicotinamide, HPLC, RP-IPC, TLC
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1. PAT VAN PE

Nicotinamid la mét vitamin can duoc cung cap cho co thé,
mac du chi can mot lwong rat nho nhung rat can thiét dé phat
trién va duy tri cac hoat dong binh thuong.

Hai dang bao ché chtra nicotinamid thuong gép la vién nén
va bot pha tiém ¢6 mot s6 khé khan trong viéc dung thude
d6i v6i mot s6 ddi twong dic biét nhu nguoi lon tudi va tré
em, vi Iy do trén cong ty dugc pham OPC di tién hanh nghién
ctru cong thirc bao ché dang vién sui vitamin PP. Tuy nhién
hién nay Dugc dién chua c6 chuyén luan vién sui vitamin PP
[2, 6, 7]. Vi vdy, d& tai duoc tién hanh v6i myc tiéu dinh
luong nicotinamid trong vién siii bang phuong phap HPLC
tao cap ion pha dao [3, 7] va xac dinh tap chat lién quan bang
phuong phap sic ky 16p mong [2, 6].

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1 Poi twong nghién ctru, dung méi, hoa chit
Doi twgng nghién ciru

Vién sui vitamin PP 250 mg/OPC. Ngay san xuét: thang
7/2017. Noi san xuat: cong ty cd phan dugc pham OPC.
Thanh pham dang nghién ctru.
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Hinh 1. Cau tric cua nicotinamid
Céc tén goi khac: vitamin B3, vitamin PP, niacinamid.
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Chét d6i chiéu: Nicotinamid (99,70%), s6 16 QT054
111116 do Vién Kiém Nghiém Thudc TPHCM cung cép.

Placebo: Ngay san xuét: thang 7/2017. Noi san xut: cong
ty ¢6 phan dugc pham OPC.

Dung mai, hoa chét

Dung méi, hoa chét dung dinh luwgng: methanol, natri
heptansulfonat, nuéc cat dung cho HPLC.

Dung moi dung cho xac dinh tap chét lién quan: methanol,
chloroform, ethanol tuyét doi, etyl acetat, dietyl ete, acid
formic, acid acetic dat tiéu chuan phan tich.

2.2 Thiét bi va diéu ki¢n phan tich
Thiét bi

~Cén phén tich Sartorius Practum 224-1S (burc), He thong
sac ky long hiéu nang cao Agilent 1260 dau do DAD (My).

Piéu kién sic ky dinh lwong

Pha dong: methanol — natri heptansulfonat 0,005 M (3 :
7); cot: C18 (250 mm x 4,6 mm, 5 pm); toc do dong: 1
ml/phut; nhiét d6 cot: 25 °C; thé tich tiém: 20 ul; dau do:
DAD 254 nm.

Miuic chét lwong chap nhan khi khao sat diéu kién sic ky:

- Thoi gian luu: RSD <2%

- Dién tich pic: RSD <2%
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- Hé sb ddi xing: 0,8 <As<1,5

- 86 dia ly thuyét: N > 2000

Diéu kién dinh luong: Ham luong hoat chét nicotinamid
trong 1 vién so véi ham luong trén nhan: 90 — 110%.

Xic dinh tap chit lién quan

Ban mong: Silica gel Fass.

Dung moi khai trién: cloroform — ethanol — acid formic
(10: 8:2).

Céch tién hanh: Cham riéng biét 1én ban méng 5 pl mdi
dung dich, Trién khai ban méng dén khi dung méi di duoc
khoang 10 cm, iy ban mong ra, dé kho trong khong khi.
Quan sat dudi anh sang tir ngoai ¢ budce song 245 nm.

Gidi han cho phép: bat ky vét phu nao trén sic ky do thu
dugc cua dung dich thir ciing khong duge dam hon vét trén
sdc ky do thu duoc tir dung dich ddi chiéu (0,25%).

2.3 Chuén bi miu

Dinh lwgng nicotinamid

Mau chuén nicotinamid c6 néng d6 40 pg/ml trong nudc,
dugc loc qua mang loc 0,45 pm.

Mau thir: nghién min 20 vién, lay 1 luong thudc twong tmg
v6i 50 mg nicotinamid cho vao binh dinh mure 50 ml, thém
nudc cét lac déu cho tan, dinh mirc dén vach, lic déu. Hat
chinh xac 2,0 ml dung dich trén cho vao binh dinh mtrc 50
ml, dinh murc d&én vach, lic déu. loc qua mang loc 0,45 um.
Dung dich thu dugc c6 nong do khoang 40 pg/ml.

Mau placebo: chudn bi nhu mau thur.

Mau trang: nudc cit 2 1an.

Xic dinh giéi han tap chit lién quan

Dung dich tha: hoa tan mot lwong bdt vién co6 chua 0,1 g
nicotinamid v&i 15 ml ethanol tuyét déi, siéu am trong 15
phit, loc, 1am bdc hoi trén cach thity téi kho va hoa tan can
v6i 1 ml ethanol tuyét ddi.

Dung dich ddi chiéu: pha lodng 400 lan dung dich thir voi
ethanol tuyét doi.

Dung dich chuan nicotinamid: hoa tan 0,1 g nicotinamid
v6i 15 ml ethanol tuyét dbi, 1am bdc hoi trén cach thuy téi
kho va hoa tan cin v6i 1 ml ethanol tuyét d6i.

Dung dich placebo: chuan bi nhur dung dich thir.

2.4 Tham dinh phuong phap

Dinh lwgng nicotinamid

Sau khi thim do cac diéu kién sic ky (cot phan tich, pha
dong, ky thuat rira giai ...) véi muc dich dat cac diéu kién
sac ky va ham luong dmh luong. Tién hanh tham dinh tinh
tuong thich hé thong, do dac hiéu, tinh tuyen tinh, d¢ dung,
do chinh xédc ctia phuong phap dinh luwong nicotinamid va
xac dinh tap chét lién quan theo huéng dan cta ICH va phu
luc 8 ctia S6 tay huéng din dang ky thude [4, 5].

Xic dinh giéi han tap chit lién quan

Sau khi khao sat hé pha dong tién hanh thdm dinh tinh dic
hiéu, LOD va d9 lap lai theo S6 tay huéng dan ding ky thude
[5].
3. KET QUA VA BAN LUAN
3.1 Dinh lwgng nicotinamid

Tinh twong thich h¢ thong

Tién hanh sac ky 6 lan mau chuan 100%. Gia tri RSD cua
céc thong sd sac ky déu < 2%, hé s6 dbi ximg 0,8 <As<1,2,
s6 dia 1y thuyét N > 2000 nén quy trinh dinh luong
nicotinamid dat tinh trong thich ctia hé théng.

Bing 1. Két qua ciia tinh twong thich hé thong

Thf}ng Thoigian Dién tich pic As
S0 luu (phut) (mAu*s)
B 3,053 958,85733 0,85 11322
SD 0,0005 0,896 0,005 42,188
RSD% 0,018 0,093 0,610 0,373

D¢ dic hiéu

Sac ky d6 ciia mau tring va mau placebo khong xuat hién

pic ¢ trong khoang thoi gian luu twong Umg v6i thoi gian luu
cta chat chuan.
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Hinh 2. Sic ky do ciia mdu trdng, mau placebo, mau chuan
nicotinamid, mdu thir, méu placebo thém chudn. (Theo thir tu tir
) . trén xuong) .
Séc ky d6 ctia mau thir va mau placebo thém chuén c6 thoi

gian luu tuong ty véi pic cua chat chuan nicotinamid trong
sac ky dd mau chuan.
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DPinh lwong nicotinamid va xdc dinh gidi han tap chat lién quan trong vién sii vitamin PP 250mg/OPC bang cdc phuwong phdp sdc ky

Vay quy trinh dinh lwong nicotinamid ¢6 tinh dac hi¢u.

Bing 2. Théng sé sdc ky cia @6 dic hiéu
Tr  Dién tich pic

Purity Ag h

7 ohiif)  (mAU*s)
Chuan 3,054 95842609 999.983 0.84 11271
Thi 3053 97534753 999.981 085 11356
Placebo - e 95810785 - 084 11311

thém chuan
D6 lap lai va do chinh xdc trung gian
Hai kiém nghiém vién, m&i ngudi phan tich 6 mau thir mot
cach dgc lap vao hai ngay khac nhau. Két qua duogc trinh bay
trong bang 3.

Bdng 3. D¢ lap lai va dé chinh xac trung gian
KNV 1 KNV 2 Ca2 KNV
101,76% 100,88% 101,32%
1,04 % 0,60% 0,82%
Sir dung F-Test dé so sanh hai phwong sai cho thiy:
Fm = 1,32 <Fy =5,05. Vay khong c6 sw khac biét

Gia tri
Trung binh
RSD

giita hai phuong sai cia KNV1 va KNV2.

Tinh tuyén tinh

Nong do nicotinamid tuyén tinh trong khoang r}éng do tir
23,99 — 55,97 pg/ml vo6i phuong trinh duong tuyén tinh § =
23,717x; hé so twong quan r? = 0,9998.

Bing 4. Két qua su twong quan giita dién tich pic va nong dg

nicotinamid

Néng do Dién tich pic

(ng/ml) (mAU¥*s)
60 23,99 580,50787
80 31,98 762,79810
100 39,98 958,85733
120 47,98 1142,48535
140 55,97 1338,88757

Do ding

’Tién hanh seflc ky 9 rr{ﬁu placebo thém chuén & 3 ndng do,
ket qua cho thay ty 1€ hoi phuc trong khoang 98% - 102%.

Bing 5. Két qua ciia d§ ding

Dién tich

pic
placebo
thém chuén
(mAU*s)

682,63055
680,52582
681,32013

(ug
28,46

(12)
27,99
2 27,9
27,99

101,70
28,37 101,39
28,40 101,51
Trung binh 101,53%
RSD (%) 0,15
40,04 100,16
962,20789 40,12 100,35
958,83844 39,98 99,99
Trung binh 100,17%

RSD (%) 0,18
52,69 101,38
1264,80322 52,74 101,47
1262,75671 52,65 101,30
Trung binh 101,38%
RSD (%) 0,08

39,98
2 39,98
39,98

960,36139

51,97
2 51,97
51,97

1263,74402

2
-
o

Po thé

Két qua thay ddi téc do dong va nhiét d6 cot cho cac pic
deu dat yéu cau, nhu vay quy trinh dat yéu cau vé d¢ tho.
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Bing 6. Cdc yéu té anh hudng dén sic ky
7 A Thoi Dién tich
Gia Tén *

tri  mau gian luu pic A N
: (phit)  (mAu*s)
Tocdd 0,8 St 4,513  1187,42615 0,87 10467
dong Sa 4,522 1236,01965 0,88 10495
(ml/phat) 1 St 3,623  941,02350 0,82 8320
Sa 3,624  986,52972 0,86 8691
1,2 St 3,001  788,00488 0,91 7755
Sa 3,017  822,56268 0,90 7861
Nhi¢tdo 20 St 3,676 94886719 0,90 8368
(°C) Sa 3,713 985,51398 0,90 8273
25 St 3,623  941,02350 0,82 8320
Sa 3,624  986,52972 0,86 8691
30 St 3,611 94330682 0,87 9343
Sa 3,567 98826093 0,87 9685
Ung dung

Quy trinh dinh luong nicotinamid xay dung cho vién sui
vitamin PP dugc tmg dung cho mot s6 ché pham khac trén
thi truong dang vién nén cho ket qua dinh lugng nam trong
gidi han cho phép.

3.2 Xéc dinh giéi han tap chit lién quan

Tinh dac hiéu

Sac ky d6 mau thir 6 3 vét co Rs lan luot 14 3; 3,2 va 4,2
chimg t6 cac vet tach nhau hoan toan. Trong d6 1 vét c6 Rf
= 0,56 trung v6i vet clia mau chuan nicotinamid, 2 vét c6 Rf
=0,8 \{é 0,9 trung v6i 2 vét cia mau placebo, va khong xuat
hién bat ky vet phu nao. o )

Vay vién sui vitamin PP dat yéu cau ve gidi han tap chat
lién quan.

Tha D6l chiéu Chuin Placebo

Hinh 3. Xac dinh tap chat lién quan trong vién sii vitamin PP
Vi pha dong cloroform — ethanol — acid formic (10 : 8 : 2).

Giéi han phat hién (LOD)

T1en hanh pha loéng ndng d6 mau thtr bing ethanol tuyét
d6i, mau thir sau c6 ndng do giam mot nira so v6i ndng do
trudc theo Bang 7.

STT 1 2 3 4 5 6

MEES 100 50 25 125 625 3,125
(mg/ml)

7 8 9 10 11 12

DRl 1563 0782 0391 0,19 0,098 0,049
(mg/ml

0 mau thtr 11 tuong Umg véi nong dg 0,098 mg/ml vét
hoat chit con quan sat dugc rd bang mét thuong, vy gidi
han phat hién cta ché pham vién sui vitamin PP 250 mg/OPC
1a 0,098 mg/ml.
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Hinh 4. Sic ky do xdc dinh gi6i han phat hién hoat chat
nicotinamid trong vién sui vitamin PP 250 mg
Do 1ap lai
Tién hanh tham dinh d¢ lp lai bing cach chuan bi 6 mau
thu & mire nong do thap nhat con phat hién duoc (0,098
mg/ml) Ién ban mong cho két qua nhu hinh 5.

Hinh 5. Tham dinh dé Idp lai gi6i han phdt hién

4. KET LUAN

Bing phuong phép séc ky long hiéu ning cao tao cip ion
pha dao voi dau do diy diod quang, dé tai dd xdy dung duoc
quy trinh dinh lugng nicotinamid trong vién sui vitamin PP
dat cac diéu kién sic ky. Tim dugc hé pha dong dé xac dinh
tap chit lién quan bang phuong phép sic ky 16p mong. Céac
quy trinh di dwoc thAm dinh dat tit ca cac chi tiéu theo quy
dinh cua ICH va Sé tay dang ky thudc.
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