Application Note AN-T-210

Xac dinh ham luong kali cacbonat va

kali bicacbonat

Phucng phép chudn doé dién thé hoan toan tu déng, dang tin cay
va co tinh chon loc theo chuyén USP<1225>

Kali cachonat va kali bicacbonat la cac nguyén liéu
quan trong cho nganh dugc phdm. La cdc dugc chat
(API), c& hai c6 thé dugc su dung trong vién sui va bot
sUi nhu thuc pham bé sung dé ho trg bénh nhan cé
nong dé kali trong mau thdp hodc cao va cac van dé
stic khoe lién quan nhu huyét dp cao hodc bénh than.
Nong doé kali rdt quan trong déi v&i xét nghiém
chuyén hoa va can bang dién giai, tinh trang mat can
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bang cé thé de doa tinh mang.

Vi ca hai chat nay, chat con lai chinh 13 tap chat quan
trong nhat. Vi vay, can mdt phuong phép cé tinh chon
loc dé xac dinh ham luong. Khéng thé téch hai chat
nay bang sac ky ion vi pha déng lam thay déi ty |é
gitia cacbonat va bicacbonat, dan dén sai léch két qua
thd nghiém.

Gid tri pK, clia kali cacbonat, mét bazo hai nac, lan
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lugt khoang 8,3 va 3,69. CAc gid tri nay tuong Ung vdi
viéc nhan 1an lugt cac proton. Phuang phdp chudn do
dién thé véi dién cuc thly tinh dang két hap cé thé dé
dang phén biét cacbonat va bicacbonat khi chudn do
VGi axit clohydric, vai hai diém tuong ducng riéng biét
— ngay ca & ndng doé kali cao. Do do, chudn do la
phuong phdp dugc lya chon trong cac dugc dién nhu
USP va Ph.Eur.

MAU VA CHUAN BI MAU

Ung dung nay dugc thuc hién trén kali cacbonat
(K2CO3) va kali bicacbonat (KHCO3) tu cac nha cung
cép sau: Spectrum, Sigma Aldrich, Chem Cruz va MP

THi NGHIEM

Viéc xac dinh dugc thuc hién trén hé théng tu dong
bao gdbm OMNIS Sample Robot S vd&i chiic ndng Dis-
Cover, OMNIS Dosing Module va OMNIS Professional
Titrator dugc trang bi dién cuc dEcotrode Plus (Hinh
1).

Nudc khir ion khéng chilia cacbonat dugce tu dong
thém vao mot lugng mau thich hap, sau dé dung
dich dugc khudy dé hoa tan mau. Sau dé, mau ducc
chuén dé bang axit clohydric (HCl) d& chuén héa cho
dén khi vugt qua diém tuong duong.

Cac yéu cau khac nhau cho viéc thdm dinh theo
USP<1225> dudgc liét ké trong Bang 1.
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Tai liéu Ung dung nay mo ta phuong phdp chuin do
dién thé, khéng can budc chudn bi mau dic biét, dé
xac dinh ham lugng kali bicacbonat (KHCO3) va kali
cacbonat (K2CO3) vdi tinh ddc hiéu cao va dap Ung
tat cad cdc yéu cau thdm dinh phuong phdp theo
Chuong chung USP <1225>.

Biomedicals.

Khéng can chuédn bi mau.

Hinh 1. Hé th6ng OMNIS Sample Robot S véi chifc ndng Dis-
Cover, md-dun bom dinh lugng va thiét bi OMNIS Advanced
Titrator trang bj dién cuc dEcotrode Plus dé xéc dinh kali
cacbonat va kali bicacbonat.
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Bang 1. C4c quy trinh cho cac déc tinh hiéu ndng phan tich khdc nhau dé tham dinh kali cacbonat va kali bicacbonat.

Dac tinh hiéu
nang

Kali cacbonat Kali bicacbonat

Tinh tuong thich e , . .
o Sau lan lap lai st dung Sigma-Aldrich, Trizma base
hé thong
o Thém 0,5 g K,COztao thém motdiémuén  Thém 0,125 g KHCO, lam tang thé tich tai
Tinh dac hiéu P e _
tru6e diém udn cua KHCO, diém udn thit hai
Do tuyén tinh N3m mau tuyén tinh t&r 50-150%. Phan tich 1&p lai hai lan tai mbi khéi luong mau

Do ding & d6
chinh xac

C4c muic 80%, 100% va 120% so vdi khéi lugng chuén (1,0 g), thuc hién ba 1an 13p

D6 ding & db
chinh xac trung
gian

Chin dung dich danh gid d6 dung/dé chinh xac dugc phan tich véi dung dich chuén dé da

chudn hda, st dung dién cuc khdc, vao ngay khac va bdi ngudi thuc hién khic

Phan tich mau

Hai ngudn nguyén liéu thubc khac dugc phan tich véi khoi lugng mau chudn, thuc hién
phan tich 1&p lai va so sénh vai gid tri trén CoA clia nha san xuat

KET QUA

C4c yéu t6 thdm dinh phuong phap trong Bang 1 bao
goém tinh ddc hiéu, tinh tuong thich hé théng, do
tuyén tinh, d6 dung va doé chinh xac, doé chinh xac

cing nhu dé dung trung gian, va phan tich mau da

va két qua dép Ung cac tiéu chi thdm dinh. Két qua
thdm dinh dugc tédm tat trong Bang 2. Viéc xac dinh
ham lugng theo USP<1225> déi vai K,CO5 va KHCO,
dudc trinh bay riéng trong Bang 3.

dudc kiém tra d6i vdi kali cacbonat va kali bicacbonat,

Bang 2. K&t qué xac dinh ham lugng kali cacbonat va kali bicacbonat theo USP<1225> déi véi K2CO3 va KHCO3.

Mau (n=9) Phan tich theo % SD(rel) in %
Kali cacbonat 99.58 0.15
Kali bicacbonat 100.40 0.43
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Do dic hiéu dugc kiém tra bang céch thém vao kali Sk ::Z
bicacbonat mét luong biét trudc kali cacbonat va Zﬁ: ::Z
nguac lai. Viéc x4c dinh kali bicacbonat v&i diém E; *‘*5
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Hinh 2. Buding cong chuén dé clia phép thir dinh luong kali
bicacbonat. EP1 tuong Uing vdi kali bicacbonat.
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Hinh 3. Duding cong chuén dé clia phép thir dinh luong kali
bicacbonat c6 thém kali cacbonat. EP1 tuong Uing vdi kali
cacbonat va EP2 tuong Ung vdi kali bicacbonat.
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KET QUA

Néu chdng cic dudng cong chuin dé cua kali
bicacbonat va mau dugc thém chudn, cé thé thay ré
su dich chuyén cta diém tuong duong thi hai (Hinh

4).

P& tuyén tinh dugc kiém tra véi ndm mau trong
khoang 50% dén 150% khoi lugng mau khuyén nghi
(1,0 g), va thu dugc hé s tuong quan (R) 13 0,9999

(Hinh 5).

Nhin chung, phuong phdp nay cho két qua chép
nhan dugc va céc dudng cong chuén do ro rang dé

xac dinh KHCO, va K,COs.
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Hinh 4. Chdng dudng cong ctia phép thir dinh lugng. Chi co
dudng cong clia mau kali bicachonat dugc thém kali cacbonat
m&i xudt hién hai diém tuong duang (EP).

mL
2 E
2 =
23
20 =
18 =2
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14 =
a12 =
v
E10= %
Sg= Function y = 10.05447x + 0.12218
Slope 1005447 (mL/igh
6= y-intercept o12218mL
R* 05959
43 Number of data points 10
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0=
23
23
o
E
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Hinh 5. D6 tuyén tinh clia phép thir dinh lugng kali bicacbonat.
Thuc hién 13p lai hai Ian phép chudn do dién thé vdi cac khéi
luong mau 0,5 g;0,75g;1,00qg; 1,25gva 1,50 g.
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Bang 3. Tiéu chi chdp nhan va két qua tham dinh kali cacbonat va kali bicacbonat.

Dac
tinh . R R .

. Tiéu chi chap nhan Két qua
hiéu
nang
Tinh
tuan
2 , s . SD(tuyét déi) = 0,0016 SD(tuong doi) =
thich D6 Iéch chuan tuong doéi (RSD) < 0,5%

R 0,16%
hé
thén
g

Ca hai lan 13p lai déu cho thdy mot diém uén
Tinh thif hai trudc diém ubn clia KHCO, tuong
dac Khong dp dung (ing vai cac gid tri pK,. Ca hai lan ldp lai déu
hiéu cho thay su tdng thé tich tai diém uén thi hai
do duKHCO,
bo
tuyé , , ,
o Hé s6 tuong quan (R%) =0.999 KHCO: R“=0.9999 K,CO5: R*=0.99999
tinh
1306)
ding K&t qua trung binh clia mbi muic phai dat 100 + 2,0% KHCO4:RSD (n=9)=0.43% K,CO5:RSD (n =
&dd 5o vdigid tritrén CoA clia nha san xuat. RSD clia 9 két 9) = 0.15% Kiém tra trong pham vi 100 +
chin qua xac dinh phai< 1,0% 2,0% gid tri CoA clia nha san xuét
h xac
bo
ding . | e
N Két qua trung binh clia moi mic phai dat 100 +2,0%

& do RN , L . , . KHCO4:RSD (n=9)=0.43%; RSD (n=18) =

, so vdi gia tri trén CoA clia nha san xuat. RSD cua 9 két
chin L .. . , . , . 0.42% K,CO4:RSD (n=9) =0.05%; RSD (n =

, qua xac dinh phai = 1,0%. Két qua trung binh ctia nha , ,
h xac L R, , 18) =0.41% Dinh lugng trong khoang 100 +
phan tich thd nhat va thirhai chénh léch < 2,0%. Bao DA . T
trun , , . oo 2.0% gia tri trén CoA cla nha san
cdo %RSD cua 18 két qua dinh lugng.

g
gian

KHCO,: Chem Cruz Certified: 99.8%; Found:

Phan L ) . ) o . 100.03% MP Biomedicals Certified:
i Bdo cdo két qua trung binh va so sanh vdi tiéu chuan
tich 100.39%; Found: 100.34% K,CO5: Chem

B chuyén luadn 99,5-100,5% va CoA cla nha san xudt. . _
mau Cruz Certified: 99.1%; Found: 99.42% Sigma

Aldrich Certified: 99.8%:; Found: 99.81%
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Viéc xac dinh ham lugng kali bang phuong phép
chu&n dé dién thé nhanh hon va dé su dung han so
VG céc ky thuat sac ky, déng thai cé thé dé dang tu
déng hda dé dép Uing nhu cau phan tich s lugng 16n.
Viéc st dung chudn do dién thé hoan toan tu déng
thay cho chudn dé thu cdng gilp nang cao dd dung
va do tin cay cla két qua. Chuan do6 hoan toan tu
déng két hop vai cac phuong phéap phét hién diém
tucng duong phu hgp khong chi loai bo sai sét thao
tdc thi cOng ma con ddp Ung cac yéu cau vé tinh toan
ven dd liéu va 21 CFR Phan 11, gilp quy trinh céng
viec QA/QC trong nganh dugc phdm tré nén thuan

CONTACT

CONG TY TNHH METROHM
VIET NAM

Toa nha Park IX, s6 08

Bucng Phan Dinh Gidt,
Phudng Tan Son Hoa

null Thanh phd H6 Chi Minh
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tién hon.

Viéc st dung Robot 18y mau OMNIS véi chiic ndng Dis-
Cover cho phép xac dinh hoan toan ty dong téi da
bén mau song song, gidi phong thai gian quy bau cua
ngudi van hanh va nhd dé ndng cao ndng sudt trong
phong thi nghiém. Ngoai ra, hé théng nay con dam
bdo ddp Ung cdc yéu cdu then chét clia cic hudng
dan tuan thl quy dinh, chdng han nhu tinh toan ven
dit liéu. Hé théng OMNIS cling cho phép tuy chinh
theo nhu cdu clia ban va md réng cho céc Ung dung
chuén do khéc can thiét trong linh vic dugc pham.

info@metrohm.vn
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CAU HINH

www.metrohm.com

OMNIS Sample Robot S Pick and Place

OMNIS Sample Robot S with a "Peristaltic" (2-
channel) pump module and a Pick&Place module in
addition to extensive accessories for the direct
transition to fully automatic titration. The system
provides space in two sample racks for 32 sample
beakers of 120 mL each. This modular system is
supplied completely installed and can thus be put
into operation in a very short time.

The system can also be extended upon request to
include two additional peristaltic pumps and another
Pick&Place module, thus doubling the throughput. If
additional workstations are required, then this
Sample Robot is already able to be expanded to
become an L-sized OMNIS Sample Robot, thus
enabling samples from seven racks to be processed in
parallel on up to four Pick&Place modules and
quadrupling the sample throughput.

OMNIS Dosing Module without stirrer

Dosing module for connection to an OMNIS Titrator
for extending the system to include an additional
buret for titration/dosing. Can be supplemented with
one magnetic stirrer or rod stirrer for use as separate
titration stand. Freely selectable cylinder unit with 5,
10, 20 or 50 mL.
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https://www.metrohm.com/products/2/1010/210101010.html
https://www.metrohm.com/products/2/1003/210030010.html

OMNIS Advanced Titrator without stirrer

Innovative, modular potentiometric OMNIS Titrator
for endpoint titration and equivalence point titration
(monotonic/dynamic). Thanks to 3S Liquid Adapter
technology, handling chemicals is safer than ever
before. The titrator can be freely configured with
measuring modules and cylinder units and can have a
stirrer added as needed. If required, the OMNIS
—— Advanced Titrator can be additionally equipped for

parallel titration with a corresponding software
function license.

- Control via PC or local network

- Connection option for up to four additional
titration or dosing modules for additional
applications or auxiliary solutions

- Can be supplemented with magnetic stirrer
and/or rod stirrer

- Various cylinder sizes available: 5, 10, 20 or 50
mL

- Liquid Adapter with 3S technology: Safe
handling of chemicals, automatic transfer of the
original reagent data from the manufacturer
Measuring modes and software options:

- Endpoint titration: "Basic" function license

- Endpoint and equivalence point titration
(monotonic/dynamic): "Advanced" function
license

- Endpoint and equivalence point titration
(monotonic/dynamic) with parallel titration:
"Professional" function license

dEcotrode Plus

Digital, combined pH electrode for OMNIS.

The electrode is suitable for aqueous acid/base
//; titrations.
The fixed ground-joint diaphragm is insensitive to
contamination.

Reference electrolyte: c(KCl) = 3 mol/L, storage in

storage solution.
dTrodes can be used on OMNIS Titrators.
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