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Abstract:

Chlorpheniramine maleate is a synthetic alkylamine derivative belonging to the H; receptor
antihistamine class, used in allergic reactions, hay fever, rhinitis, urticaria and asthma. Many
pharmaceuticals containing chlorpheniramine maleate are available on the market, requiring
adherence to stringent quality standards. Ensuring the quality of both the drug's raw materials and the
final product is important. Presently, the Vietnamese Pharmacopoeia V outlines a quantitative
determination method for chlorpheniramine maleate using a volumetric method in a non-aqueous
environment. However, solvent extraction presents some drawbacks that includes environmental
pollution, health effects and high costs. The report introduces a novel method for determination of
chlorpheniramine maleate: a combined acid-base titration using cost-effective, environmentally
friendly solvents, maintaining comparable accuracy to the traditional method described in the

Vietnamese Pharmacopoeia V.
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1. Giéi thigu

Theo Duoc thu qubc gia Viét Nam,
chlorpheniramine maleate 1a thudc khang
histamin Hy thé hé tha nhét, thuoc dan chét
alkylamine. Thudc ciing c6 tac dung an than (mirc
trung binh) nhung ciing c6 thé kich thich nghich
thuong (dac biét ¢ tré nho), va khang cholinergic.
Chlorpheniramine lam giam hozc lam mit cac tac
dung chinh cua histamin trong co thé bang cach
canh tranh phong bé c6 dao nguoc trén cac thu thé
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H; & cac mo; thudc khong lam mat hoat tinh cua
histamin hozc ngan can téng hop hoic giai phong
histamin. Chlorpheniramine maleate duoc dung
cha yéu dé diéu tri triéu chiang céc bénh di ang
nhu viém miii di ing, may day va nguaa.

Cong thic cau tao cua chlorpheniramine
maleate dugc md ta trong “Hoa Duoc 1” cha
Tran T An (2007).
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Hinh: Céng thitc  hoa ciia

Chlorpheniramine maleate

hoc

COOH

COOH

2. Téng quan nghién ciru

Trén thé gidi ciing nhu tai Viét Nam, viéc
nghién ciu céc phuong phap dinh luwong
chlorpheniramine maleate mai ciing da duoc trién
khai, tuy nhién sé luong cac nghién ctru dinh
lwong chlorpheniramine maleate nguyén liéu con
han ché, chu yéu la nghién ctu dinh luong
chlorpheniramine maleate trong cdc dang bao
ché.

Theo Dugc dién My (USP  39),
chlorpheniramine maleate dugc dinh luong theo
phuong phap sic ky long hiéu nang cao. Phuong
phap nay c6 vu diém 1a d6 chinh xac va do nhay
cao, cho két qua nhanh, tuy nhién doi hoi thiét bi,
dung mdi va hda chét co gia thanh cao.

Theo Duoc dién Viét Nam V (DDVN V), viéc
kiém nghiém chlorpheniramine maleate vé tiéu
chi dinh lugng duoc tién hanh theo phuong phap
dinh lugng acid — base trong méi truong khan.
Phuong phép nay cé nhugc diém 1a st dung cac
hoa chit nhu acid perchloric va acid acetic dic la
chat c6 kha ning bay hoi, gay anh hudng dén sirc
khoée cuia con nguoi.

Bai bao nay trinh bay vé nghién ctu xay dung
mot phuong phap dinh lwong chlorpheniramine
maleate mai: phuong phap chuan do acid két hop
s dung dung mdi ré tién, than thién véi moi
truong va c6 do chinh xac twong duong voi
phuong phép kinh dién da dwoc quy dinh trong
Dugc dién Viét Nam V.

3. Hoa chit, ngi dung va phwong phap nghién
cuau
3.1. Hoa chat, thiét bj va dung cu

Hoa chat gém: Chlorpheniramine maleate,
acid hydrochloric (HCI), sodium hydroxide
(NaOH), acid acetic (CHsCOOH), tim tinh thé,
phenolphatalein, acid perchloric (HCIO4) va nudc
cét.

Thiét bi va dung cu géom: Can phan tich, binh

nén, cdc cd mo, binh dinh muc, buret, pipet chinh
céc céc loai, phéu loc va gidy loc.
3.2. Ngi dung nghién cizu

- Xay dung phuong phap dinh luong
chlorpheniramine maleate bang phwong phép
chuan d6 acid két hop.

- So sanh d6 chinh x4c cta phuong phap vira
xay dung vé&i phuong phap chuin do acid —base
trong moi truong khan (DBVN V).

3.3. Phwong phap nghién ciru
3.3.1. Phuong phap acid — base trong moi trirong
khan

Can 0,15g ché pham cho vao binh nén, thém
25mL acid acetic dac va 1 giot chi thi tim tinh thé.
Chuan d6 bang acid perchloric HCIO, 0,1N dén
khi xuét hién mau xanh 4.

Tinh két qua:

ImL HCIO4 0,IN twong ung véi 19,54mg
chlorpheniramine maleate (DDVN V).

Ham lugng phan trim chlorpheniramine

maleate:
HL% — 19,541)( a
mcan

Trong do:

HL%: Ham luong % cua chlorpheniramine
maleate (%).

a: Thé tich HCIO4 0,1N da dung (mL - doc trén
buret).

Mean: Khdi lwong chlorpheniramine maleate da
can (mg).

3.3.2. Phuong phdp chudn d¢ acid két hop

Lan 1:

Can 1,95g ché phiam hoa tan trong céc c6 mo
v6i 30mL nudce cit, chuyén vao binh dinh muc
50mL va dinh mirc bang nudc cat dén vach (dung
dich 1).

Ht chinh xac 10mL dung dich 1 cho vao binh
nén, thém chinh xéc 25mL NaOH 0,1N, lic ky 5
phat, loc thu dich loc, thém 2 giot chi thi
phenolphtalein va chuan d6 NaOH du bang dung
dich HCI 0,IN d&n khi mat mau héng. Lam 20
lan, xtr ly théng ke.

Lan 2:

Can 1,95g ché pham hoa tan trong c¢ c6 mo
v6i 30mL nudc cat, chuyén vao binh dinh muc
50mL va dinh mirc bang nudc ¢t dén vach (dung
dich 1).

X 100% (1)
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Hut chinh xac 10mL dung dich 1 cho vao binh
nén, thém chinh xac 25mL NaOH 0,1N, lic ky 10
phat, loc thu dich loc, thém 2 giot chi thi
phenolphtalein va chuin d6 NaOH du bang dung
dich HCI 0,IN dn khi mat mau héng. Lam 20
lan, xtr ly théng ke.

Tinh két qua:

Ham Iuwong phan traim chlorpheniramine
maleate:

390,9x$x0,1x10‘3
Mcan
5

HL%= X 100% (2)

Trong do:

HL%: Ham lugng % cua chlorpheniramine
maleate (%).

b: Thé tich dung dich HC1 0,1N di ding (mL
- doc trén buret).

Mean: Khi lugng chlorpheniramine maleate da
can (mg).
4. Két qua nghién ciu

Biang: Két qua dinh lwgng chlorpheniramine maleate

Phuwong phap chuin Phuwong phéap chuin d | Phuwong phap chuén dd
Chi tiéu | d9 acid-base trong moi acid két hop lan 1 acid két hop lan 2
trwong khan
Hib (%0) 100,9387 99,7469 100,7776
SD 1,6713 0,6542 0,4665
e 0,8014 0,3137 0,2237
RSD (%) 1,6962 0,6466 0,4656
Ch thich:

Huw, (%): Ham lugng % trung binh ctia chlorpheniramine maleate (%)

SD: b6 1éch chuan

RSD: 6 léch chuan twong di

e: Gidi han tin cay
5. Ban luan
5.1. Vé két qud nghién citu

Phuong phap chudn do acid két hop 1an 2 cho
két qua ham lwong trung binh cua
chlorpheniramine maleate I6n hon phuong phap
chuan d6 acid két hop lan 1, c6 thé do khi lic ky
thém 5 phut, chlorpheniramine maleate van tiép
tuc phan wng véi dung dich NaOH. Bang thoi, khi
lic thém 5 phut ciing cho d6 léch chuan SD va
gidi han tin cay e giam di, chung to khi lic thém
5 phat s& cho két qua chinh xac hon.

Phuong phép chuan do acid — base trong moi
truong khan va chuan do acid két hop cho ham
luong phan tram chlorpheniramine maleate gan
twong dwong nhau va két qua ham lugng phan
tram caa chlorpheniramine maleate theo 2
phuong phap déu nam trong gigi han yéu cau la
tir 90,0% dén 110,0% (Duoc dién Viét Nam V).

Céc chi s6 SD, e, RSD cuia phwong phap do
acid trong moi truong khan déu I6n hon phuong
phép chuan do acid két hop, ching t6 phuong
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phap chuan d¢ acid két hop cho két qua chinh xac
hon.

5.2. VVé wu, nhuwoc diém ciia cdc phwong phdp
dinh lwong

5.2.1. Phuong phdp chudn d¢ acid-base trong
moi truong khan

Uu diém:

Phuong phap chuan do acid-base trong mdi
truong khan chuan d6 dugc acid hay base hiru co
¢ trong lwgng phan tir cao va do hoa tan gigi han
trong nudc.

Phat hién duoc diém két thuc khi dinh lugng
cac hop chat hitu co c6 tinh acid hay base rat yéu
nhu amin thom, phenol, mudi cua acid carboxylic
va acid vo co.

Khéng yéu cau chit chuan khi dinh lugng.

Nhuweoc diém:

Dung mdi co gia thanh cao, bay hoi va doc:
acid perchloric va acid acetic dac déu doc va bay
hoi.

Dung mdi ¢6 hé s6 gidn né nude 16n, do do
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phai chtra trong binh c6 kiém tra nhiét do cua
thudc thir dé tranh sai s6 khi do thé tich.

Acid perchloric khd manh lam cho pH cua
dung dich dem di chuén d6 (dung dich thtr) bi thay
do6i dot ngot, nén viéc xac dinh diém tuong duong
kho hon phuong phap chuan d6 acid két hop.
5.2.2. Phwong phdp chudn d¢ acid két hop

Uu diém:

Str dung dung dich NaOH va HCI 0,1N khong
gay doc, khong bay hoi, ré tién va rat phé bién tai
cac phong thi nghiém.

Cac budc pha dung dich NaOH va HCI 0,1N
kha d& dang va khong yéu cau trang thiét bj phirc
tap.

Qua trinh chuén d6 don gian, két qua thu duoc
chinh xac.

Khong yéu cu chit chuan khi dinh luong.

Nhuoc diém:

C6 thé sai s6 bai nhiéu yéu té nhu dung cu,
qua trinh pha dung dich, sai léch diém tuwong
duong do mét ngudi nhin.

5.3. Vé nhing sai sé c6 thé gap phdi trong qua
trinh thac nghigm

Bat ky qua trinh thuc nghiém nao déu gap phai
nhitng sai s6. Phwong phdp dinh Iluong
chlopheniramine maleate bang phuong phap
chuan do acid-base trong méi truong khan va
phuong phép chuan do acid két hop ciing khong
ngoai 1&. Mot sb sai s6 ¢6 thé gap phai do 1a:

- Sai s hé thdng:

Sai s6 do dung cu nhu: dyng cu chua dugc
chuan hoa, thiét bi phan tich sai, méi trudng.

Sai s6 do ngudi phan tich nhu: mét nhin khdng
chinh xéac, cau tha trong thyc nghiém, su dung

khoang ndng d6 phan tich khong pht hop. Cach
ldy miu, ding dung dich chuin sai, hod chat
khéng c6 ngudn gbc ré rang, ...

- Sai s6 ngau nhién:

Khéch quan: diéu kién méi treong 1am thuc
nghiém, dai lugng do ¢6 do chinh x4c gigi han, ...

Chua quan: thao tac thi nghiém khéng chuan
xéc (c6 thé gay ra gié tri bat thuong), thanh phan
chat nghién ctru khong ddng nhit, ...

Trong nghién ctru ndy, cac thao tac dugc tién
hanh mot cach can than, ti mi, sir dung céc thiét
bi, dung cu c6 d6 chinh xac cao, héa chat cé
ngudn gbc rd rang, tién hanh thi nghiém nhiéu lan
va xtr ly thong k&, do d6 han ché duoc cac sai s6
trong két qua thuc nghiém.

6. Két luan

Nghién cuau da xay dung dugc mot phuong
phép dinh lugng chlorpheniramine maleate mai:
phuong phap chuan d6 acid két hop va di chang
minh dugc tinh chinh xac cta phuong phap nay.
Day 1a phuong phap c6 wu diém sur dung dung
moi ré tién, than thién véi méi truong, quy trinh
don gian khong doi hoi thiét bi, thich hop cho viéc
dinh luong chlorpheniramine maleate trong
phong thi nghiém, c6 thé ng dung trong thuc
hanh méon Kiém nghiém duoc pham va Hoa duoc
tai cac Trudong Pai hoc va Cao déng co dao tao
nganh Dugc si hodc Hoéa dugc.

Ngoai phuong phéap trén, hién nay rat can tiép
tuc nghién ctru xay dung phuong phap dinh lugng
chlorpheniramine maleate bang quang phd hap
thu tir ngoai — kha kién dé lam phong phu thém
cac phuong phap dinh lugng chlorpheniramine
maleate.
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Tom tit:

Chlorpheniramine maleate 1& mét dan xuat alkylamine tong hop thugc nhém thusc khang
histamin trén thy thé H, diroc sir dung trong c&c phan ing dj ing, sot mia hé, viém miii, néi mé day va
hen suyén. Trén th; rrieong hién nay c6 rat nhiéu biét duroc c6 chira hogt chat Chlorpheniramine maleate.
Thudc duge dwa ra thi triong phdi dam bao vé tat ca cac tiéu chudn chdt lieong. Do vdy, viéc kiém tra
chdt lirong nguyén liéu 1am thudc ciing nhie thanh pham 1a nhiém vy rdt quan trong. Hién nay, trong
Duoc diéenViét Nam V (DPVN V) méi chi trinh bay phirong phdp dinh hrong Chlorpheniramine maleate
bang phwong phdp chudn dé acid-base trong méi trieong khan. Nhuwoe diém ciia phwong phép nay la
hoa chat dung mdi gay 6 nhiém méi truong, anh hwong sirc khoe va cé gia thanh cao. Bai bao nay trinh
bay vé nghién ciru mér phirong phdp dinh heong chlorpheniramine maleate méi: phwong phdp chudn
dé acid két hop véi dung moi ré tien, than thién véi méi trieong va cé do chinh xdc twong dwong voi
phicong phdp kinh dién dwoc néu trong Duoc dién Viét Nam V.

Tir khéa: Chlorpheniramine maleate; Chudn d¢ acid két hop; Phirong phdp dinh lrong
chlorpheniramine.
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