XAY DUPNG CONG THUC, QUY TRINH BAO CHE
VA TIEU CHUAN CO SO KEM PICARIDIN 20%
PHONG CHONG CON TRUNG
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TOM TAT

Muc tiéu: Nghién ciu xay dung cong thike, quy trinh bao ché va tiéu chuan co sé kem Picaridin 20%
phdong chéng con trung.

D6i twong va phwong phap: Nghién ciu thiét ké cong thic bao ché kem Picaridin 20% dang nhii
twong daulnwoc. Xay dung quy trinh bao che va tham dinh tiéu chuan co sé cda kem Picaridin 20%
theo cac tiéu chi: cam quan, do dong nhat, do dong déu khoi lwgng, dinh tinh, dinh Iong, pht hop véi
quy dinh chung cda Dwoc dién Viét Nam V déi véi dang bao ché kem dung ngoai.

Két qua: Xay dung thanh cong cong thic va quy trinh bao ché kem Picaridin 20%, lya chon duoc ta
dwoc HPMC K4M (chiem t71é 0,8% pha nwéc), hon hop ta dwoce nhi hda gom Span60 va Tween80 V6i
ti1é 4:6. Xay dung tiéu chuan co s¢ san pham phu hop voi cac tiéu chi quy dinh chung cda Dugce dién
Viét Nam V, trong do, dinh tinh, dinh lwong Picaridin bang phwong phap sac ki Ig’ng hiéu nang cao;
dong thoi, tham dinh vé dé dung, dé lap lai, dé dac hiéu, dé chon loc va khodng tuyén tinh.

T khéa: Picaridin; Icaridin; td dwoc bao ché kem:; phong chéng cén trang.

ABTRACT

Objectives: This study aimed to develop a pharmaceutical formulation, and manufacturing process of a
20% picaridin cream for topical insect repellent use and to establish and validate the corresponding in-
house quality standards (TCCS).

Subjects and methods: An oil-in-water (O/W) emulsion cream formulation containing 20% picaridin
was designed. The preparation process was optimized, and the in-house quality specifications were
subsequently developed and validated.

Results: A stable formulation and validated manufacturing procedure for a 20% picaridin cream were
successfully developed. Hydroxypropyl methylcellulose (HPMC) K4M was used in aqueous phase at a
concentration of 0.8%. The optimized emulsifying mixture was composed of Span 60 and Tween 80 in
a 4:6 ratio. The in-house specification (TCCS) was established and included both qualitative and
guantitative determination of picaridin using a validated high-performance liquid chromatography
(HPLC) method, meeting criteria for accuracy, repeatability, specificity, selectivity, and linearity.

Conclusion: A stable 20% picaridin cream formulation (as a suitable insect repellent for military
personnel) was successfully developed with required qualities outlined in the validated in-house
standard.

T khéa: Picaridin; Icaridin; td dwoc bao ché kem; phong chéng con tring.
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1vién Kiém nghiém, nghién ctiu duwoc va trang thiét bj y té Quéan doéi.

2Phong Quan y (Téng cuc Chinh trj).

1. DAT VAN BE dang dwoc st dung rdng réi do hiéu qua tac dung
va do an toan. Cac nghién ctru da chirng minh
Picaridin 20% mang lai m&rc d6 bao vé vuwot troi
(Ién dén 12 gi®) khi phong chdng dwoc nhiéu loai
sinh vat gay hai, nhw bo ve, mudi, rudi, bo chét,
dong vat gdm nham..., déng thoi, bao dam an

Phong, chéng cac bénh lay truyén do mudi va
con tring la yéu cau cép thiét, nham bao dam sic
khde, kha nang sén sang chién dau cho cac don
vi Quan déi. Nhirtng ndm gan day, trén thé gidi,
cac ché phdm phong chéng cén triing ti Picaridin
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toan cho ngwdi st dung. Déac biét, hoat chat nay
khéng gay an mon, hw héng cac vat liéu (nhw vai,
nhwa, cao su, son phd, da...) nén phi hop dé
trang bi cho cac hoat ddng quan sw. Cho dén nay,
T chirc Y té thé gi¢i (WHO), Trung tam Kiém
soat dich bénh (CDC) Hoa Ky va Co quan Bao vé
méi trudng (EPA) Hoa Ky da phé duyét vé hiéu
qua, mirc d6 an toan kem Picaridin 20%. Tuy
nhién, & Viét Nam, chwa c6 nghién ctru cong bd
vé tac dung cua Picaridin hodc vé cong thire, quy
trinh bao ché ché phdm cha Picaridin, nén viéc
san xuéat ché pham nay trong nwéc con han ché.

Tw Ii do trén, ching tai trién khai nghién ctu
nay nham xay dwng cong thire, quy trinh bao ché
va tiéu chudn co s& cia kem Picaridin 20%
phong chdng con tring.

2. NGUYEN LIEU, HOA CHAT, PHUONG PHAP
NGHIEN COU

2.1. Nguyén liéu, héa chat, thiét bi nghién ctru

- Nguyén liéu, héa chét nghién ctu: Picaridin
98,5%, Vaselin, Alcol cetylic, Tween80, Tween60,
Span80, NaCMC, Hydroxypropyl methyl cellulose
(HPMC) K4M, HPMC EG6, Glicerin, Ethanol,
Methanol HPLC, Acetonitrii HPLC, H3POa4, Acid
formic, nwéc cét...

- Thiét bi nghién ctu: may déng héa mau tbc
ddo cao HG-15A (Daihan, Han Qudbc), may bao
ché da ndng KALWEKA (An Do), may chiét rét cé
canh khudy tan nhiét GJW6 (Trung Quéc), may
han day tuyp nhwa QDFW-125 (Trung Qudc);
may li tam Hettich (Btrc), hé théng sac ki 16ng
hiéu nang cao Shimadzu (Nhat Ban), may khuay
tr gia nhiét, thiét bj loc dung méi chan khéng, can
ki thuat, can phan tich... dat tiéu chuén trong bao
ché, san xuét, kiém nghiém va nghién ctu thubc,
dwoc kiém soat theo yéu ciu ctia GLP.

2.2. Phwong phap nghién coru

- Xay dwng céng thirc va quy trinh bao ché:
thiét ké cong thirc bao ché kem Picaridin 20%
dang nhii twong dau/nwéc gdm 2 pha (dwoc chat
hoa tan trong pha dau va phan tan trong pha
nwdc nhd ta dwoc nhii héa). Pha diu chiém i 1é
35% (Picaridin, Vaselin, Alcol cetylic). Pha nwéc
chiém ti 1& 60% (Glicerin, NaCMC, HPMC, nudc
cat). Hén hop ta dwoc nhi héa chiém ti 16 5%
(Span, Tween). St dung phuwong phap tron déu
nhi hoa khdo séat 2 thanh phan anh hwéng toi
qué trinh bao ché va chat lvong, do bén, do én

dinh cta kem la ta4 dwoc tao gel, lam day (khao
sat lya chon loai HPMC va ti 1€ phu hop trong pha
nwoc) va ta dwoc nhi héa than nwéece.

- Tiéu chi danh gia:
+ Cam quan, do dong nhét theo chuyén luan
Duwoc dién Viét Nam V.

+ Dinh lwong hoat chét theo phwong phap séc
ki Idng hiéu nang cao (HPLC) da xay dwng.

+ Danh gia dd bén vitng cla mau th bang
the nghiém khac nghiét (phwong phap li tam &
nhiét a6 phong thi nghiém): cho 20g mau thr vao
bng nghiém; li tam 6.000 vong/phut, trong 5 phat;
danh gia sy thay ddi thé chat va phan I&p ctia mau.

+ Th nghiém cwdng blrc (tdc dong clia nhiét
dd cao va nhiét do thap): theo di bién ddi chat
lwong kem trong 6 chu ki. M&i chu ki gdm 3 giai
doan gia gidm nhiét d6 bao quan (4°C trong 24
gi&; 50°C trong 24 gi® va nhiét d6 phong trong 6
gi®). Sau mbi chu ki, kiém tra cac chi tiéu chat
lwong mau thr (sw thay déi hinh thirc bén ngoai,
sy tach l&p, dinh lwong hoat chat). Mau kem
céng nhan dat yéu cau khi khéng cé thay dbi nao
vé cac chi tiéu chat lwong sau ca 6 chu ki.

+ Danh gia dd 6n dinh cta quy trinh bao ché
trén co s& két qua kiém tra cac tiéu chi: cadm
quan, d6 dong nhat, dd déng déu khéi lwong, do
bén virng, dinh tinh, dinh lwgng Picaridin.

- Xay dyng tiéu chuén co sé theo cac tiéu chi:
cdm quan, dd déng nhét, dd déng déu khéi lwong,
dinh tinh, dinh lwong. Trong do thdm dinh
phwong phap dinh lwong Picaridin bang HPLC.

- X I sb lieu: bang phwong phap thong ké, so
sanh, st dung phdn mém Excel v&i cac tham sb
gia tri trung binh, dé léch chuén.

3. KET QUA NGHIEN CclU
3.1. Xay dwng cdng thierc va quy trinh bao ché

- Lwa chon chaing loai va ti 1& HPMC: cb dinh
cac thanh phan Picaridin 20%, Vaselin 10%, Alcol
cetylic 5%, Glicerin 12%, NaCMC 1,2%, Tween60
4%, Span60 1%, chi thay ddi ching loai HPMC
(K4M hoac E6) va ti 1é pha (0,4%; 0,6%; 0,8%;
1%). Bao ché 8 cong thirc (tir 1-8, méi cdng thirc
100g kem), l&p lai 3 Ian. Kiém tra cac tiéu chi da
xac dinh, néu mau thlr khéng dat & 1 trong 3 tiéu
chi (cdm quan, d6 déng nhét, dd bén virng) thi b
qua tiéu chi dinh lwong. Két qua nhw sau (bang 1):

Bang 1. Két qua khao sat céac tiéu chi lwa chon ta dwoc HPMC

Céng thec (n = 3)|Loai HPMC | Tilé HPMC| Cam quan |Dé déng nhat| Débén |Pinh lwong
1 E6 0,4 Khoéng dat Khoéng dat Khéng dat -
2 E6 0,6 Khoéng dat Khoéng dat Khéng dat -




3 E6 0,8 Pat Pat Khoéng dat -
4 E6 1,0 Dat Dat Dat 98,6%
5 K4aM 0,4 Khong dat Khong dat Khoéng dat -
6 K4M 0,6 Pat Pat Khoéng dat -
7 K4M 0,8 Dat Dat Dat 99,1%
8 K4M 1,0 Dat Dat Dat 98,9%

Bang 1 cho thay, td& dwoc HPMC cé do nhot cao va khi st dung véi ti 18 Ion thi kem c6 chat lwong

tot hon. Phuong phap bao ché tron déu nhii hda co tac dong clia nhiét do cao khong anh hwdng dén
ham lwgng hoat chat trong ché pham. K4M c6 sé tiéu chi dat nhiéu hon, nhw vay, chdng t6i Iwa chon ta

dwoc HPMC K4M dé bao ché.

_ Quan sat cong thirc 8, thay thé chat kem dac hon, trong diéu kién thoi tiét lanh két hop véi NaCMC
dé dong dac, thieu d6 mem min va kho lay kem ra khdi tuyp khi stv dung. Do do, chon ti 1€ nhw cong
thre 7 (0,489 twong dwong 0,8% pha nwéc) dé thye hién cac khdo sat tiep theo.

- Két qua Ia chon chiing loai va ti 1& chét nhii hoa: ¢6 dinh cac thanh phan Picaridin 20%, Vaselin
10%, Alcol cetylic 5%, Glicerin 12%, NaCMC 1,2%, HPMC K4M 0,8%, chi thay doi chung loai Tween
(60 ho&c 80) va ti Ié ta dwgre nhi hoa (50%; 60%; 80%). Bao ché 6 cong thirc (tir cdng thire 9-14), moi
cong theee 1dp lai 3 lan, kiem tra cac tiéu chi da xac dinh, neu mau thtr kndng dat ¢ 1 trong 3 tiéu chi
(cdm quan, dd dong nhat, dé bén virng) thi bé qua tiéu chi dinh lwong (két qua & bang 2).

Bang 2. Két qua khao sat céc tiéu chi lwa chon ta dwoc nhii héa

Céng thirc Loai chat Tilé chat cam bo Do Pinh

(n=3) nhii héa nhii héa quan dong nhat béen lwong
9 Span60/Tween60 1:1 Khéng dat Khéng dat Khéng dat -
10 Span60/Tween60 2:3 Dat Khéng dat | Khong dat -
11 Span60/Tween60 1:4 Pat Pat Pat 99,1%
12 Span60/Tween80 1:1 Pat Pat Khéng dat -
13 Span60/Tween80 2:3 Pat Pat Pat 98,0%
14 Span60/Tween80 1:4 Khoéng dat Dat bat -

Céng thirc 11 va 13 dat yéu cau tat ca cac tiéu
chi, do dé, tién hanh danh gia sau hon véi ca 2
cong thirc nay dé lwa chon.

- Thwc hién phwong phap thir nghiém cwéng
blrc v&i 6 chu ki bao quan (trinh bay & muc 2.2),
lam dai dién mdi céng thirc 01 mau dé so sanh,
danh gia cac tiéu chi: hinh thirc cdm quan, sw
tach 1&p va dinh lwong. Két qua nhw sau:

Bang 3. Panh gia thir nghiém cwdéng blc

Tiéu chi Cong thrc 13 | CONg thirc 14
Thay d6i hinh thire Khéng Khéng
Sy tach lop Co Khéng
Binh lwong E?at D?t
(chuki 1, 2,3) | (chukil-6)
Ghi chu ?J]Qunkg; o T!fS 5 eb & e

Véi thir nghiém cuwdng blc, cong thirc 11 co

hién twong tach 1&p (tach pha) & chu ki thk 4.
Céc tiéu chi danh gia cong thirc 13 déu dat yéu
cau & cd 6 chu ki. Nhw vay, cong thic 13,
Tween80 vai ti 1& 60% hén hop nhii héa (3g) cho

kha nang nhi hoéa tbt hon, duy tri d& 6n dinh va
chét lwong kem & nhiéu diéu kién thtr khac nhau.
Do d6, quy trinh bao ché theo cdng thirc 13 dwoc
dé xuét nhw sau:

+ Pha nwoc: ngam NaCMC, HPMC K4M trong
nwdc treong nG thanh gel, phoi hop Glicerin vao
gel thanh pha nwé&c, dun cach thiy dén 70°C.

+ Pha dau: cho Vaselin, Alcol cetylic,
Tween80, Span60 vao céc c6 md, dun cach thiy
dén 70°C, hoa tan Picaridin vao hén hop trén
thanh pha dau.

+ Phéi hop pha dau vao pha nwéc & nhigt do
65-70°C dén khi thu dwoc hon hgp dong nhat la
san pham kem Picaridin.

+ Panh gia d6 6n dinh cta quy trinh: bao ché 3
16, méi 16 khoang 2.000g san pham (twong (ng
100 tuyp), kiém tra cac tiéu chi cdm quan, do
ddng nhat, d6 déng déu khdi lwong, d6 bén virng,
dinh tinh, dinh lwong theo tiéu chuan co s& da
xay dwng.

Két qua cho thay, ca 3 16 déu dat tat ca cac chi
tiéu, trong doé, chi tiéu dinh lwvgng dat gan 100%



so v&i ham lwvgng ghi trén nhén (99,58%; 98,55%
va 99,51%). Két qua nay cho thay quy trinh bao
ché 6n dinh.

3.2. Két qua xay dwng tiéu chuan co sé& cua
san pham

Xay dwng tiéu chuén co s& cla kem Picaridin
20% phu hgp véi cac tiéu chi quy dinh chung cla
Dwoc dién Viét Nam V dbi véi dang bao ché kem
dung ngoai, gém cac chi tiéu v& cadm quan, do
ddng déu khéi lwong, d6 déng nhét, dinh tinh,
dinh lwgng. Trong do, chi tiéu dinh lwgng xay
dwng va thdm dinh day di cac théng sé bang
phwong phap HPLC véi cac diéu kién sac ki:

- Cot: pha dao C18, dai 150 mm, dwdng kinh
4,6 mm, kich thuwéc hat 5 um.

- Detector: DAD tai bwéc séng 210 nm.

- Thé tich tiém: 20 pl.

- Téc d6 dong: 1,0 ml/phat.

- Nhiét do coét: nhiét dé phong thi nghiém.

- Pha déng: Methanol/Acid phosphoric ti 1é&
0,1%:65/35 (TT/TT).

- Néng d6 pha mau chuan, mau thi: twong
trng v&i 0,2 mg Picaridin/ml pha déng.

Két qua thdm dinh cho thdy, phwong phap c6
dd chon loc cao, c6 khoadng tuyén tinh tir 5,5
ug/ml dén 487 pg/ml véi R = 0,9999; d6 dung tw
98,90-100,88%; do lap lai 6t véi RSD = 0,46%.

Bao ché 3 16, mdi 16 100 tuyp nhw trén, kiém
nghiém cac chi tiéu theo tiéu chuan déu phu ho’p
so v&i dé xuét. Vi vay, dé xuét tieu chuén co s&
nhw sau:

- Cam quan: kem dong nhét, mau trang, mui
thom nhe, mém min, s& khong cé cadm giac gon
com, khéng chay léng & 37°C.

- D6 dong déu khéi lwong: dat tiéu chuan
Dwoc dién Viet Nam V (Phuy luc 11.3/DBVN V).

- Do dbéng nhat: dat tiéu chuan Dwoc dién Viét
Nam V (Phu luc 1.12/DBVN V).

- Dinh tinh: s&r dung phwong phap HPLC, ché
phdm phai cho pic chinh cé thoi gian lwu twong
&ng vo&i pic chinh trén sic ki d6 cta mau dbi
chiéu picarridin.

- Binh lwgng: phwong phap HPLC véi cac diéu
kién séc ki & trén, ham lwong hoat chat Picaridin
trong ché phadm phai dat tlr 95-105% so vé&i ham
lwgng ghi trén nhan.

4. BAN LUAN

T cubi thé ki XIX, cac nha nghién ctu nhan
thay vai trd cda c6n tring trong viéc lay truyen
moét sO bénh nguy hiém, nhw sot rét, sot xuat

huyét, viém nao, Zika, sét mo... Day 1a moét trong
nhirng nguyén nhan chinh gay bénh va t vong &
cac nwdc nhiét doi va can nhiét déi. Tac hai cia
con tring truyén bénh la rat ré rang. Tuy nhién,
viéc kiém soat ching con gap rat nhiéu khé khan.
Vi cac qudc gia khu vwc nhiét déi, viéc phong
chéng cén tring la mot trong nhirng ndi dung can
wu tién hang dau trong cac hoat dong phong,
chéng bénh truyén nhiém do coén trung dong vai
tro la véc-to truyén bénh.

Co thé chia cac san pham xua mudi trén thé
gidi theo nguon gbc tong hop va tir thién nhién.
Déi voi cac chat nguon gbc ti thién nhién coé tac
dung xua mudi bang khoi khi dt hoac treo trong
nha, nhw S&, Dinh hwong, Bac ha, Phong I
thdo... Mot sd loai tinh dau, nhw Bach dan, Bac
ha, Binh hwong, Phong Ii¥ thdo co6 tac dung xua
mubi tét, song thdi gian tac dung ngan, do tinh
kém &n dinh cao khi thoa 1én da hay dbt trén nén.
Citronella (8,7-dimethyloct-6-en-1-al) trong Sa
chanh c6 tac dung xua mudi va dwoc dung kha
phd bién véi nhidu dang khac nhau (nén dét, dau,
stra boi da...). Cac sén phadm nay kém 6n dinh va
chi co tac dung khoang 2 gi¢. Cac chéat xua diét
cobn tring c6 ngudn géc tébng hop phd bién 1a
DMP, DEET, Picaridin, IR3535..., v&i nhiéu wu
diém ndi troi la thoi gian tac dung kéo dai. Nhirng
chét xua mudi téng hop dau tién dwoc st dung 1a
cac dialkyl phthalat (dibutyl va dimethyl phthalat -
phét hién nam 1929), sau d6 la indalon (butyl 3,4-
dihydro-2,2-dimethyl-4-oxo-2H-pyran-6-carboxylat
- nam 1937), Rutgers 612 (2-ethyl-1,3-hexanediol
- ndm 1939). Vé sau, DEET phét trién va dan thay
thé cac chat xua diét con trung trwéc dé. Sau thoi
gian dai st dung trén khap thé gi¢i, DEET ghi
nhan c6 nhiéu tac dung phu, doc tinh déi véi dong
thwe vat va mai trwéng, dac biét, xuét hién nhiéu
loai con tring khang lai tAc dung ctia hoat chét.

Picaridin 1a loai héa chét phong chdng con
trung dwoc phat trién vao nhivng ndm 1990 &
chau Au va phé bién & Hoa Ky khodng 10 ndm
gan day. Picaridin cé hiéu qua tac dung réng hon
trén nhiéu loai con tring va c6 mot sb dac diém

wu viét hon DEET, nhw it mui héa chat kho chiu,
giam cam giac dinh va nhon, khong gay hai cho
quan ao va dd nhwa, an toan va it tac dung khong
mong mudn, khéng gay tac déng xau téi moi
trwdng, dong thwe vat. Hién nay, c6 nhiéu san
phém chtra hoat chat Picaridin Iwu hanh trén thi
trwong véi chdng loai da dang (kem, gel, m&,
dung dich, hén dich...) dung béi, phun, xit Ién cac
vung da h& hodc vao méi trueng (da sb 1a cac
san pham nhap ngoal) & Viét Nam, chwa c6 ca
nhan, t6 chirc nao cong bé chinh thirc nghlen clru
vé tac dung cla Picaridin, nén viéc san xuét, st
dung ché pham nay con han ché. Trong khi do,
nhu cau st dung cla coéng dong la rat Ién, dic



biét trong Quéan ddi. Do vay, nghién ctru xay dwng
cong thire, quy trinh bao va tiéu chuén co s& cla
kem Picaridin 20% phong chéng cén tring, san
sang san xuat d& bo doi st dung khi cé yéu cau
la nhiém vu cé y nghia hét strc quan trong.

5. KET LUAN

Nghién ctru da xay dwng thanh céng quy trinh
bao ché kem Picaridin 20%, v&i cong thirc bao
ché gdbm 9 thanh phan (Picaridin, Vaselin, Alcol
cetylic, Glicerin, NaCMC, HPMC K4M, Span60,
Tween80, nwédc cat). Pong thoi, xay dwng tiéu
chuén co s& cho san pham vé tiéu chi cam quan,
do dong nhat, dd ddng déu khéi lwgng, dinh tinh,
dinh lwong. Xay dwng va thdm dinh phwong phap
dinh tinh, dinh lwvgng kem Picaridin 20% béng
phuwong phap HPLC.

Két qud nghién clu cé thé phat trién theo
hwéng nang cap quy trinh bao ché & quy mé Ién
hon; tiép tuc theo déi dd 6n dinh ctia thudc & diéu
kién dai han, lam co s& dé xuéat han st dung cta
san pham va th&r nghiém tac dung cGa san pham.
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