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TOM TAT

Polyhexamethylene guanidine hydorochloride
(PHMG-HCI) 1& hop chdt khdng khudn cé cdu tric
polymer mang dién tich dwong véi nhiéu wu diém
vieot trgi nhie: phé khéng khudn, khdng nam réng, cé
thé tiéu diét vi khudn véi nong dé rdt thap, chat cé
déc tinh cuwc thip (cap dé ba qua dwong tiéu héa va
cap do bon qua dwong da). Tuy nhién, do trong sdn
phdm con ton dw chdt tham gia phin g

hexamethylenediamine (HMDA) c¢é tinh ddc thudc
loai trung binh, do d6 san phdm van gdy kich img dén
cac vung mé nhay cam. Vi vay, bai bdao da nghién ciru
dwa ra qui trinh tinh ché PHMG-HCI téi wu dé giam
nong d¢ ciia HMDA trong san pham tir 1,94 % xuong
con 0,42 %. Sau tinh ché, PHMG-HCI khéng gay kich
ng, do madt va dui mdt doi véi mdt thé trong thi
nghiém.

Tir khoa: Polyhexamethylene guanidne hydorochloride, hexamethylenediamine

MO PAU

Tinh hinh 6 nhidm méi trudong dang dién bién
mot céch bét loi, dang bao dong nhu hién nay da dan
dén su gia tang dot bién cua cac bénh nhiém khuan
trén thé gisi [1]. Trén thi trudng, cac hop chat khang
khuin dwoc s dung rong réi trong cudc séng hing
ngay va & cac bénh vién, tuy nhién ching van con
nhiéu bat cap nhu gay hai méi truong (chlorine), anh
huong dén sic khoe khi st dung (chloramine B,
chlorine), chi phi cao (pine tar), hoac khong dap tng
dugc thim my (methylene hay iodine). Phan I6n cac
hop chat khir tring dang dwoc sir dung it nhidu déu cé
tinh d6C Vi con ngudi va hé sinh thai & ndng do nhat
dinh. Dé giai quyét vin dé cip bach trén, viéc nghién
ctru dua ra cac hop chit ¢6 kha ning khang khuin
cao, phd rong, vi sinh vat khdng khang thuéc, khong
(hoic it) doc hai dé phong va chira bénh 1a hét sic
cap  thiét. Polyhexamethylene  guanidine
hydrochloride (PHMG-HCI) 1a hop chat khang khuan

¢6 céu trac polymer dién tich dwong, ngay cang dugc
sir dung phd bién hon & cac ho gia dinh va trong cac
linh vuc cong nghiép khac nhau do ddc tinh twong dbi
thip va than thién voi hé sinh thai. Polyguanidine
duoc chiing minh c6 tinh khéang khuan ca véi vi
khuan gram 4m va gram duong, khang nam, khang
virus manh gap 20 lan so véi cac amine bac bén khac
[2]. PHMG-HCI 1a polymer hoa tan cao trong nudc,
khong mui, khong mau, khéng gy an mon va it doc
hai hon cac hop chat khir trang hién dang st dung.
Ngoai wu diém ndi troi la c6 tinh khang khuan vuot
troi so vai cac cac hop chat khac [3], PHMG-HCI con
1a hop chat c6 doc tinh cyuc thap (cip do ba qua dudng
tiéu hoa va cip do bon qua dudng da) ddng thoi co
thé giét chét vi khuan ¢ nong do rat thap [4].

Thuce té, c6 rat nhiéu phan tng tong hop PHMG-
HCI, nhung dé giam thiéu san pham phu va céc chat
tham gia (d6c tinh cao) phan ung (1) duoc sir dung
rong rai hon ca [5].
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Mac du PHMG-HCI duoc st dung rong réi trong
nhiéu linh vic, nhung trong linh vyc dugc pham vay
khoa tién tién chua c6 nhidu nghién ciru ung dung
loai polymer nay. Nguyén nhan chua yéu c6 thé Ia do
ham lugng chit tham gia hexamethylenediamine
(HMDA) du sau phan tng trong PHMG-HCI téng
hop. HMDA dugc phan loai 1a mot hop chat héa hoc
c6 mutrc d6 doc hai loai trung binh, biéu hién thay ro
la kich ung, gay ngira, gay kho chiu ddi vai ving tiép
xtc nhu da va mat [6]. Bé c6 thé sa dung PHMG-
HCI vao dugc phim néi chung va nhdn khoa néi
riéng thi dau tién phai loai bo lwong dw HMDA trong
san pham tao thanh. Do chwa c6 nghién ctru nao thuc
hién loai b6 HMDA con lai trong PHMG-HCI dan
dén han ché trong mé rong ng dung hop chat diét
khuan nay trong cac san pham c6 yéu ciu cao nhu
dugc pham. Do d6 viéc téng hop PHMG-HCI c6 mic
do tinh sach can thiét, cao cip hon phu hop cho céc
co quan nhay cam cao trén co thé nguoi dé tng dung
lam chét diét khuan can dwoc nghién ciu.

VAT LIEU VA PHUONG PHAP

Hoéa chit duoc dung téng hop
polyhexamethylene guanidine hydrochloride bao gdom
hexamethylenendiamine  (>98 %), guanidine
hydrochloride (>99 %), ethanol (>99,7 %), sodium
hydroxide (>99 %).

Téong hop  polyhexamethylene  guanidine
hydrochloride theo qui trinh dugc trinh bay & cdng
trinh [7]. Pau tién guanidine hydrochloride (Gn-HCI)
duoc gia nhiét dén 140 °C cho dén khi néng chay
hoan  toan. Tiép theo  thém  tu
hexamethylenediamine (HMDA) vai ti 1€ mol cua
Gn-HCI:HMDA (1:1), vira thém HMDA vira khuay
tur trong thoi gian 60 phat. Phan tng da tring ngung

s

tur

n

xay ra dong thoi sinh ra khi NHz c6 mui khai. Hon
hop phan tmg duoc tiép tuc gia nhiét dén 160 °C, duy
tri & nhiét d6 nay trong 4 giod. Sau d6 dwa hdn hop vé
nhiét do phong, san pham PHMG-HCI chuyén dan tir
dang gel sang dang rin c6 mau vang nhat. San pham
dugc phan tich 'H-NMR dé xac dinh ciu tric, ham
lugng HMDA con lai duge xac dinh bang phuong
phap LC-MS trén thiét bi 6430 Triple Quad LC/MS,
s dung cot eclipse pluss C18, pha dong A: 0,1 %
Formic/H,0, pha dong B: acetonitrile 100 %, toc do
dong: 0,6 mL/phit, MS: Ché d6 MRM: 116,9-100,1
(Frag 68; CE:10); 116,9-54,8 ( Frag 68; CE:15).

San phiam duoc tinh ché nham loai b6 HMDA du
theo qui trinh nhu sau: cho 50 % dung dich PHMG-
HClUnuéc (W/iw —khéi lugng/khdi lwong) phan ng
véi dung dich NaOH/ethanol. Sau phan tng, chiét va
thu 16p trén cua hon hop tach 16p. Loai bo luong
NaOH thira bang cach suc khi CO,, loc két taa. Sau
d6, cho san pham tac dung voi HCL. Xéc dinh lai
lugng HMDA du trong san pham. Trong nghién ctu
ndy, anh huong cta phuong thic cho polymer
PHMG-HCI tuong tac véi dung dich, thoi gian phan
ing (t) v6i dung dich NaOH (Cnaon), ndng do dung
dich NaOH/nudc, ti 1& cac tac chat (NaOH:PHMG-
HCI) ciing nhu anh huéng sé lan chiét (n) dén ham
lwong HMDA con lai trong san pham lan luot duoc
tién hanh khao sat. Tir d6 dua ra quy trinh lam sach
HMDA t6i wu.

Cudi cung, thuc hién tinh ché PHMG-HCI theo
qui trinh t6i wu va xac dinh néng d6 PHMG-HCI
bang phuong phap khic xa ké [8].

Cong thae tinh todn ham luong polymer dua vao
chiét suat. Him lugng PHMG-HCI sau khi tong hop
duoc tinh toan theo cong thirc
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n2’: chiét suat cua dung dich PHMG-HCI & 25 °C

n5: chiét sudt cia nuéc & 25 °C

F: hé sé dic trung cua polymer

g: khdi lugng chat tan

V: khéi lwong hdn hop dung méi va chat tan

W: phan traim khéi lwong cua dung dich

Tién hanh thi nghiém tién 1am sang dé kiém tra
so bo tac dung phu cuia san pham 1én 10 con mét tho.
Thoi gian tién hanh thi nghiém la 14 ngay, nho 3
lan/ngay, véi nong do 1a 0,05 %.
KET QUA VA THAO LUAN

Phé H-NMR (Hinh 1) ctia san pham PHMG-HCI
thu duoc c6 cac peak dic trung tuong tu nhu phd tH-
NMR do nhém Yuanfeng Pan cong b6 [9] (Hinh
nho). Pidu nay chung to da tong hop thanh cong
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PHMG-HCI. Két qua phan tich LC-MS cho thay, sau
khi tong hop ham lugng HMDA du trong san pham
PHMG-HCI con tuong d6i thap (1,94 %). Mat khac,
thi nghiém sir dung dung dich PHMG-HCI ndng d6
0,05 % lam thudc nho mit cho thdy mat tho thi
nghiém bi kich tng nhe (mét bi do, dui mit) sau 3
ngay thi nghiém. Do vay, van d¢ dit ra tiép theo 1 toi
wru qui trinh loai bo HMDA du trong san pham.,
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Hinh 1. Phé *H-NMR ciia PHMG-HCI thu dugc

Anh huéng cia phuong thic cho polymer tuong
tac voi dung dich dén kha niang loai bo HMDA:
Trong thi nghiém da thyc hién ba phuong thuc cho
polymer tuong tac véi dung dich nhu sau: I) cho tac
dung dong thoi toan bo hdn hop; 11) chia dung dich
polymer tuong tac thanh hai 1an; va 111) nho dung
dich polymer tur tir vao dung dich NaOH va ethanol.
Hinh 2 cho thiy khi twong tac toan bd lugng polymer

trong mot lan thi két qua loai bo HMDA 1a thip nhat
(HMDA con lai 43,81 % so ban dau). Két qua loai bo
HMDA theo phuong thac Il va 11l khéng c6 sy phén
biét 16n, tuy nhién phwong thic 111 dé dang thao tac
hon. Do d6, chon phuong thirc nho giot (I11) PHMG-
HCI vao dung dich dé thuc hién khao sat cac budc
tiép theo.
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Hinh 2. Anh huéng caa phuong thirc cho PHMG-HCI véi dung mdi hitu co dén kha ning loai bd HMDA (Cnaon = 50%;
NaOH:PHMG-HCI (1,5:1,0) = = 180 phut; n = 1 lan)
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Hinh 3. Kha ning loai bd HMDA theo thai gian phan tng (phuong thirc tac dung ddng thoi; Cnaon = 50 %; NaOH:PHMG-
HCI (1,5:1,0); n =1 l4n)

Anh hwéng cia thoi gian phan éng dén kha ning
loai bé HMDA

Két qua thi nghiém (Hinh 3) cho thdy, khi ting
thoi gian phan Gng te 30 phuat 1én 60 va 120 phut,
ham lugng HMDA con lai trong san pham giam. Tuy
nhién, sau d6 khi tiép tuc ting thoi gian phan tng,
ham luong HMDA lai ¢6 xu huéng ting. Diéu nay
c6 thé giai thich do thoi gian phan ung qué lau s&
khién cho luong HMDA trong nuéc (I6p duéi) hoa
tan nguoc lai vao dung méi hitu co (16p trén) dan dén
lam ting ham lugng HMDA trong san pham. Tir két
qua thuc nghiém cho thdy, thoi gian phan @ng 2 gio
cho hiéu qua loai b6 HMDA trong san pham 4 cao
nhat (HMDA con lai 0,64 %).

Anh hwéng cia nong d9 NaOH dén kha niing loai
bé HMDA

Trong thi nghiém da sir dung NaOH ¢6 ndng do
thay ddi trong khoang 20-60 % (w/w) dé khao sét su
anh huong cua NaOH dén kha ning loai bo HMDA
trong san pham. O ndng d6 NaOH 20 va 60 % do ti I&
nuée va NaCl trong hdn hop qué cao va qua thip nén
khong c6 hién tuong phan 16p. Trong khoang nong do
NaOH tir 30 % dén 50 % phan &ng din ra va su phan
I6p xuét hign. Két qua thi nghiém & Hinh 4 cho thay,
ham lvgng HMDA giam manh khi tang néng do tr 30
% lén 40 % va véi ndng do NaOH 50 % hiéu qua loai
bo HMDA tét nhat, ham lwong HMDA giam chi con
31,37 % s0 v&i ban dau.
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Hinh 4. Anh huong cua ndng d6 NaOH dén kha ning loai b6 HMDA (phwong thirc tac dung ddng thoi; NaOH:PHMG-HCI =
1,5:1; © = 180 phit; n = 1 1an)

Anh hwéng cia ti 1§ tac chat dén kha niing loai bé
HMDA

Ti 18 tc chat 13 mot yéu t6 quan trong trong dich
chuyén can bing phan tng. Theo Iy thuyét thi 1 mol
PHMG-HCI can 1 mol NaOH tac dung do d6 chon ti
I¢ mol NaOH:PHMG-HCI khao sat 1:1 dén 3:1. Két
qua trong Hinh 5 cho thay hiéu qua loai bo HMDA ti
I& nghich véi ti I¢ mol NaOH:PHMG-HCI. Ung vai ti
1€ 1:1, ham luong HMDA con lai la 0,62 %, trong khi
d6 néu tang lugng NaOH 1én gap 1,5 hozc 3 lan, ham
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luong HMDA con lai sau tinh ché tang lan luot dén
0,74 va 0,90 %. Khi ting lvgng NaOH dua vao phan
tmg, lwong NaOH du sau phan ung sé tang theo, dan
dén lwong NaOH tan trong nudc ciing ting (gan téi
diém b&o hoa cta nude hon), lam giam luong HMDA
tan trong nuéc, nén mot phan HMDA phan bé nguoc
lai trong dung méi hiru co. Do d6, lugng HMDA du
tang khi tang lugng NaOH phan tng. Nhu vay, ti 1€
NaOH:PHMG-HCI = 1:1 (mol:mol) cho hiéu qua loai
bé HMDA tét nhat.

Hinh 5. Anh huong cua ti 16 mol NaOH:[PHMG-HCI] dén kha nang loai bé HMDA (phuong thirc tAc dung ddng thoi; Cnao
=50 %; © = 180 phut; n = 1 lan)

Anh hwéng s6 lan chiét dén kha ning loai bé
HMDA

Két qua thi nghiém & Hinh 6 cho thiy kha ning
loai b6 HMDA ti I¢ thuan véi s6 lan chiét. Dac biét,
khi tang s6 lan chiét tir 2 1&n 3 lan, lugng HMDA con
lai trong san pham giam manh tir 0,71 % xubng con

0,57 %. Tiép tuc tang s lan chiét 1én 5 lan, hiéu qua
loai bo tang khong dang ké, ham lwong HMDA chi
giam duoc 1,04 1an so vai chiét 3 1an. Vay phu hop
Vi co so ly thuyét 1a chiét 3 1an cho hiéu qua tét hon
ca.
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Hinh 6. Anh huong s6 1an chiét dén kha nang loai b HMDA (phuong thirc tac dung dong thoi; Caon = 50%);
NaOH:PHMG-HCI = 1,5:1; © = 180 pht)

T nghién ctu trén, chdng toi da xac dinh duoc
qui trinh tinh ché PHMG-HCI t6i wu. Nho giot tir tir
dung dich 50 % PHMG-HCI vao dung dich 50 %
NaOH trong ethanol, véi ti ¢ mol NaOH:PHMG-HCI
1a 1:1, khuay tir trong vong 2 gio, va tién hanh chiét 3
lan. Két qua phan tich cho thiy nong ¢ HMDA con
lai 12 0,42 %, bang 21,64 % so0 véi ban dau va ndng
d6 PHMG-HCI thu dugc 1a 98,54 %. Nhu vay,
phuong phép loai bé néu trén da cho két qua kha
quan, giam dugc ham lugng khoang 80 % HMDA.
Str dung dung dich 0,05 % san pham PHMG-HCI tinh
ché @é 1am thubc nho mét diét khuén trén mét tho cho
thiy khdng con hién twong kich ung trong 14 ngay.
Nhu vay, san pham PHMG-HCI véi ham luong nhu
néu trén da giam thiéu duoc nhiing tac dung phu
khéng mong muébn dén ving mo tiép xdc. Két qua
nghién ctu tao co so dé co thé nghién ciru mé rong
ung dung PHMG-HCI vao nganh duoc.

KET LUAN

Pi tong hop thanh cong PHMG-HCI va khao sat
cac yéu t6, gom phuong thirc phan ung, thoi gian
phan ting, nong do chat tham gia, ti 1¢ mol cac tac
chat, sb 1an chiét da xac dinh dugc qui trinh phu hop
loai b6 HMDA trong PHMG-HCI. Sau tinh ché ndng
d6 HMDA giam xubng con 0,42 % va nong do
PHMG-HCI thu dugc la 98,54 %, phu hgp tng dung
trong nhin khoa. Két qua nghién ctu 1a co so dé
nghién cau mo rong tng dung PHMG-HCI vao nganh
dugc noéi chung va nhén khoa néi riéng.
Loi cam on: Nghién ciu nay dwoc tai tro cua Truong
Pai hoc Bich Khoa, PHOG-HCM trong khuén kho
dé tai T-KTHH-2016-38.
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ABSTRACT

Polyhexamethylene  guanidine  hydorocloride
(PHMG-HCI), a positively charged polymer, is the
outstanding antibacterial with wide spectrum of
antibacterial and antifungal, capable killing bacteria
at very low concentration, and extremely low toxic
(level three in the tract and level four through the
skin). However, the residual of medium toxic reactant
hexamethylenediamine in the synthesized PHMG-HCI

causes irritation to sensitive tissue areas. In this
study the procedure for hexamethylediamine
elimination in the synthesis of polyhexamethylene
guanidine was studied and proposed. After the
treatment the concentration of HMDA in PHMG-
HCI was reduced from 1.94 % to 0.42 % and the
purified PHMG-HCI did not cause irritation and
redness for rabbit’s eyes.

Key words: Polyhexamethylene guanidine hydorocloride, hexamethylenediamine
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