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TOM TAT:
Muc tiéu: Bao ché tui lam lanh nhanh st dung cho céc truong hop cép ctru, diéu tri trong diéu kién da ngoai.

Nguyén vat liéu va phwong phap: Nghién ctru thure nghiém, so sanh; sty dung cac nguyén liéu ure, hba
chét - dung méi dat chuén GLP, tui nhua (PE, PA...), bao ché sdn phédm tui lam lanh nhanh.

Két qua: Xay dung céac cong thire tui lam lanh nhanh va lwa chon céng thirc 2 (ure 70g, nuéc 60 ml) cé
nhiét do tai thoi diém 0 phut la 8,30°C, tai thoi diém 60 phut la 17,60°C. Khdo sét téc do va mirc do lam
lanh nuéc cét cua tdi lam lanh nhanh, thdy téc do va mirc do lam lanh cia céng thirc 2 cé hiéu qué gidm
nhiét trong thoi gian 60 phut. Cu thé: tai cac thoi diém 0 phat, 5 phat, 10 phat, 15 phdt..., 60 phdt, tai
lam lanh nhanh (nhiét dé6 ban dau 8,30°C) tha trong nuéc cat & murc nhiét 25°C, nhiét dé tui tdng dan Ién
trong khoéng 8,8-17,6°C; tha trong nuéc cat & murc nhiét 30°C, nhiét do tui tdng dan Ién trong khodng 9,4-
25,5°C; tha trong nuéc cat & mure nhiét 35°C, nhiét dé tui tdng dan Ién trong khoéng tir 13,7-27,4°C; tha
trong nuwéc cat & mirc nhiét 40°C, nhiét do tui tdng dan Ién trong khoang ttr 15,2-30,0°C; tha trong nudéc
cat & mirc nhiét 45°C, nhiét dé tui tdng dan I1én trong khoang tir 17,3-35,7°C. Nghién ctru lwra chon chét
liéu nhwa PE lam bao bi ngoai (kich thuwdc 9,3 x 16,0 cm) va bao bi trong dung nwoc (kich thudce 7,0 x 9,0
cm). Béng thoi, nghién ciru da xay dung quy trinh bao ché tui lam lanh nhanh theo céng thirc 2 va huéng
dan str dung sén pham tui lam lanh nhanh.

Tir khéa: Tui lam lanh nhanh, cép ctru, da ngoai.
ABSTRACT
Objective: To formulate rapid cold packs for emergencies and treatment in outdoor conditions.

Materials and methods: Experimental and comparative study using urea, GLP-standardized chemicals and
solvents, and plastic bags (PE, PA, etc.), to formulate rapid cold packs.

Results: Formulations for rapid cold packs had developed, and Formula 2 (70g urea, 60 ml water) was selected,
with a temperature of 8.30°C at 0 minutes and 17.60°C at 60 minutes. Investigating the speed and degree of
cooling of distilled water of the rapid cold pack found that the speed and degree of cooling of Formula 2 effectively
reduced heat in 60 minutes. Specifically at the time of 0 minutes, 5 minutes, 10 minutes, 15 minutes...60 minutes,
when the rapid cold pack (initial temperature of 8.30°C) was submerged in distilled water at 25°C, the temperature
increased gradually to approximately 8.8-17.6°C; when submerged in distilled water at 30°C, the temperature
increased gradually to approximately 9.4-25.5°C, when submerged in distilled water at 35°C, the temperature
increased gradually to approximately 13.7-27.4°C when submerged in distilled water at 40°C, the temperature
increased gradually to approximately 15.2-30.0°C; when submerged in distilled water at 45°C, the temperature
increased gradually to approximately 17.3-35.7°C. Study on the selection of PE plastic as the outer packaging
material (size: 9.3 x 16.0 cm) and the inner packaging material for water (size: 7.0 x 9.0 cm). Additionally, a
process for making the rapid cold packs based on Formula 2 was established, along with instructions for its use.

Keywords: Rapid cold pack, emergency, outdoor condition.
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1. DAT VAN PE

Tang than nhiét qua mac co thé gay ra nhivng ri
loan bénh Ii nghiém trong, tham chi dan dén & vong
néu khong dwoc phat hién kip thoi, cip clru sém va
diéu tri phu hop. Tang than nhiét qua muic thwong
xay ra trong lic lao dong, rén luyén thé lwc dudi thoi
tiét ndng ndng hodc trong méi trwéng vi khi hau khéc
nghiét. Tén thwong do tang than nhiét qua mic hay
gép & nhirng nganh nghé doi hdi phai thuc hién ganh
nang lao déng cwc han, nhw lao ddng quan s, ctru
hé tai nan chay nd, tap luyén - thi dau thé thao... Hién
nay, viéc cap ctru budc dau cac trudng hop tang than
nhiét qua mirc chl yéu bang cac bién phap lam mat
(nhw tang cuwong thong gid, lam lanh, ngdm nhung co
thé...). Day la cac bién phap lam gidm than nhiét xubng
giéi han binh thudng, tao co' hdi cho viéc diéu tri cac
rbi loan chirc nang khac clia co’ thé (nhw hé théng diéu
nhiét, chirc nang gan, than...). Cac bién phap lam lanh
co thé (gidm than nhiét cuc bd) con dwoc st dung
trong cac trwong hop sét, dau dau, dau rang, béng
nhe, va cham gay dau nhtrc tirc thdi, céng co do chan
thwong thé thao, mét mai khi lai xe. ..

Trén thé gidi, quan doi mot sb nwédc da trang bi
tdi lam lanh nhanh trong co sb thubc cép ctru ca
nhan. Tai Viét Nam, quén déi ta chwa trang bi tui
lam lanh nhanh dat tiéu chuan trong cac hoat déng
quan su. Thuc té cho thdy, da cé nhiéu trwérng hop
rat can thiét dwoc cap clru budc dau kip thoi khi
xay ra ton thwong do ting than nhiét qua mirc, nhat
la trong huén luyén quan sw, da ngoai, thwc hién
mot sé nhiém vu dac biét...

Chung t6i thwe hién nghién ciru nay nham bao
ché tdi lam lanh nhanh s dung cho céac truéong
hop cép clru, diéu tri trong diéu kién da ngoai va
huén luyén s&n sang chién d4u.

2. VAT LIEU, THIET Bl VA PHUONG PHAP
NGHIEN c(rU
2.1. Vat liéu, thiét bj nghién ctru

- Béi twong nghién ctru: tai 1am lanh nhanh.

- Vat liéu nghién ctru: ure, tdi nhya (PE, PA...),
héa chat dung méi dat chudn GLP. Thiét bi do nhiét
do, ta sdy, may dan ép tui, dung cu thay tinh...

2.2. Phwong phap nghién ctru

- Thiét ké nghién ctru: thwe nghiém, so sanh.

- Cach tiép can: tra ctru tai liéu, phan tich co
ché, tim hiéu vai trd cac thanh phan dé xay dwng
tdi lam lanh nhanh.

- Phuong phap xay dwng cong thirc bao ché:

+Khéo sat anh huéng clia nong do ure t&i toc d6 va
murc dd 1am lanh: 6n dinh diéu kién phong thi nghiém,
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ghi lai diéu kién nhiét do, o dm clia phéng qua méi lan
ther nghiém (quy waéc la 25°C). Can chinh xac lwong
ure theo cong thirc vao cdc cd mé 200 ml, d&t vao hdp
x6p céach nhiét trong phong thi nghiém. D6 nhanh vao
cbc 60 ml nwéc cit & 25°C. Dung nhiét k& chuén do
nhiét d6 dung dich & cac thoi diém khac nhau (0,5,10,
15, 20..., 60 phut), ghi lai nhiét do do dwoc. Khao sat
5 cong thirc véi khdi lwong ure khac nhau, méi cong
thirc [3p lai 5 1&n, tinh gia tri trung binh va SD.

T két qua thu dwoc, vé biéu dd, dd thi vé sw
thay ddi nhiét do theo thoi gian trong mdi cong
thtrc. Nhan xét, lwa chon céng thirc c6 tbc dd ha
nhiét nhanh nhét, phu hop véi tirng truéng hop
lam sang can ap dung (say nang, say néng, sbt,
chan thwong phan mém...).

+ Kh&o sat &nh hwéng ctia nhiét dd nwée cat téi tbe
dé va mirc do lam lanh: sau khi lwa chon dwoc cong
thike t6i wu, tién hanh khao sat toc do va mirc do lam
lanh theo nhiét d& nuwéc cat nhdm danh gia sw anh
hwéng ctia cac diéu kién nhiét do thuc dia téi tbe do va
murc d6 lam lanh. Thwc nghiém dworc tién hanh twong
tw nhw trén, nhung thay bang nuéc cét & cac khoang
nhiét d6 khac nhau: 25, 30, 35, 40, 45°C. Lap lai thuc
nghiém 5 Ian, tinh két qua theo gi tri trung binh va SD.

- Phuwong phap xay dwng quy trinh bao ché,
dong goi:

+ Nghién ctru lya chon bao bi dong goi: bao bi
bén trong phai kin, khéng thdm nwéc subt qua trinh
bao quan va can dé dap v& khi st dung; bao bi bén
ngoai phai kin, bén dep, truyén nhiét déu khi st
dung, khéng gay kich rng da.

+ Can ¢t vao cong thirc bao ché va bao géi, xay
dwng quy trinh bao ché ché pham.

- Phuong phap xay dwng hwdng dan s dung:
can clr vao muc dich st dung, bao géi, sdn pham
mau..., xdy dwng chi dinh, chéng chi dinh, cach
dung cu thé cho san pham.

- Phwong phap thir nghiém kha nang lam lanh
clia san pham: thir nghiém san pham trong 4 diéu
kién nhiét d6 khac nhau, lwa chon san pham cé tinh
6n dinh. Cu thé: Iay 1 tui lam lanh nhanh, thyc hién
lam lanh theo huwéng dan s dung, dung nhiét ké
chuan do nhiét do bé mat tui tai cac thoi diém khac
nhau: 0, 5, 10, 15,...60 phut. Lap lai trén 5 tui khac
nhau, 1ap bang két qua, tinh gia tri trung binh va
SD, danh gia, nhan xét so sanh v&i san phém mau.

3. KET QUA NGHIEN CU’'U VA NHAN XET
3.1. Xay dwng céng thirc va quy trinh bao ché
dung dich thay thé nghién ctru
- Khdo sat anh huéng ctia ndng do ure t&i toc
dé va murc d6 lam lanh:
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Bang 1. Két qua bién d6i nhiét d6 cua 5 cong thirc khao sat.

. 3 Nhiét dé do dwoc theo théi gian (°C, trung binh * SD)

Coéng|Ure [Nwéc

Thirc| (g) | (ml) 0 5 10 15 20 25 30 35 40 45 50 55 60

phuat | phat | phat | phat | phat | phat | phat | phat | phat | phat | phat | phat | phat

1 50 | 60 |[11,80(12,22|12,82|13,13|13,97|14,43|15,09|15,61|16,28|16,70|17,29|17,81|18,35
2 |70| 60 |8,30]|952(10,85/11,42|12,89(13,91|14,86|15,30|15,95|16,40|16,66|17,17 (17,60
3 |95| 60 |8,51]8,62(10,61/12,88|13,98(14,84|15,43|16,67|17,02(17,19(17,82|18,28(18,77
4 |120| 60 | 8,31 | 8,72 |11,14|12,56|14,28|15,52|16,34|16,63|17,38(17,75|18,41|18,78|19,55
5 [150| 60 | 8,32 | 8,93 [11,46|13,11|14,67|16,48(16,79|17,39|17,74|18,07 (18,79|19,23|20,45

Két qua nghién ctru cho thay, cong thirc 2 (ure 70g, nwéc 60 ml) ¢ tdc do ha nhiét nhanh nhét (do
nhiét do tai thoi gian 0 phut 1a 8,30°C, tai thoi diém 60 phut 1a 17,60°C &); phu hop véi cac trwong hop
lam sang can ap dung (say nang, say ndéng, sbt, chan thwong phan mém...). St dung céng thirc 2 cho

nghién ctru tiép theo.

- Khao sat &nh hudng ctia nhiét do nwéc cat téi tbe do va mire d6 1am lanh:

S dung cong thirc 2, tién hanh thue nghiém twong tw nhw trén, nhwng thay bang nwéc cat & cac mirc do
nhiét dé khac nhau: 25, 30, 35, 40, 45°C. Lap lai thi'c nghiém 5 lan, tinh két qua theo gia tri trung binh va SD.

Bang 2. Két qua danh gia anh hwéng ctia nhiét dé nwéc cat téi do lam lanh.

Nhiét do Nhiét dé do dweorc theo théi gian (°C)

nwoc cat| 5 10 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | 60
(°C) phat | phat | phat | phat | phat | phat | phat | phat | phat | phat | phat | phat | phat
25 88 | 98 | 10,8 | 122 | 130 | 14,0 | 149 | 153 | 158 | 16,4 | 16,9 | 17,2 | 17,6
30 94 | 124 | 146 | 16,3 | 17,7 | 185 | 19,2 | 20,3 | 21,4 | 22,5 | 23,3 | 24,4 | 25,5
35 13,7 | 155 | 17,3 | 186 | 19,4 | 20,6 | 21,5 | 22,5 | 234 | 24,3 | 248 | 264 | 27,4
40 152 | 17,1 | 18,8 | 20,5 | 22,2 | 23,4 | 24,5 | 25,5 | 26,3 | 27,4 | 284 | 29,3 | 30,0
45 17,3 | 20,2 | 22,6 | 24,8 | 26,7 | 28,3 | 29,7 | 30,9 | 32,3 | 33,3 | 34,3 | 349 | 357

Khao sat tbc d6 va mirc do lam lanh theo nhiét
dd nwéc cit nham muc dich danh gia sw anh hwéng
cla cac diéu kién nhiét do thuc dia toi tdc do va
mirc do lam lanh. Két qua thuc nghiém trén khang
dinh, tbc d6 va mirc d6 lam lanh ctia cdng thirc 2 cé
hiéu qua gidm nhiét trong th&i gian 60 phut, co tac
dung lam lanh @0 dé& cép ciru cac trwdng hop can
gidm nhiét nhanh, nhw say néng say néng, chan
thwong, bong gan, trat khop...

- Két qua xay dwng quy trinh bao ché, déng géi:

+ Két qua khao sat Iwa chon bao bi va quy céach
dong goi: nghién ctru chon bao bi trong, la nhya PE
trong khédng mau. Tui dwoc han kin badng may han
nhiét sau khi cho nuéc ct vao. Yéu cau sau 6 thang,
khong tui nao bj chdy nwéc sang ngan chira ure (lwu
y: khi dap vé tdi, cAn dap vao chinh gitra tui nwéc).

+ Két qua: sau 6 thang, bao bi van trong, khéng
thay hién twong thdm wét ra ngoai ngan ure & ca 2
diéu kién thir nghiém (diéu kién thyc va diéu kién
ldo héa cép téc). 3 loai bao bi ngoai déu dat yéu
cau (kin, ¢ kha néng truyén nhiét déu khi st dung,
khéng gay kich &ng da). Trong do, bao bi ngoai 3
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(khd nang gidm nhiét tir 9,2-25,5°C trong khodng
thoi gian 60 pht) cé kha néng truyén nhiét tot hon
bao bi ngoai 1 (khd nang giam nhiét tir 9,8-25,9°C
trong khoang thoi gian 60 phut) va bao bi ngoai 2
(khd nang giam nhiét ttr 10,1-25,9°C trong khoang
thoi gian 60 phut). Bao bi ngoai 1 va bao bi ngoai
2 sau khi thtr nghiém 60 phut thdy mang tai bi &m,
c6 hién twong thAm wot ra ngoai. Bao bi ngoai 3
bao ddm bé mét kho rao sau thir nghiém. Nhw vay,
chung téi Iwa chon bao bi ngoai 3 lam nguyén liéu
dé nghién ctru san xuét tai lam lanh nhanh.

- Két qua xay dung quy trinh bao ché: nghién
ctu lwa chon cong thirc bao ché 2 va dd bao goi
nhw trén dé xay dwng quy trinh bao ché nhu sau:

+ Bwde 1: can ure cho vao bao bi ngoai.

+ Budc 2: dong 60 ml nwéc cét cho vao bao bi
trong, han kin bang may han nhiét. Kiém tra méi
han, loai bé nhirng tui bi hé, ro nwéc.

+ Bwdc 3: cho tdi nwéc cat (bao bi trong) vao
bao bi ngoai d& cho ure (bwéc 1); han kin bang
may han nhiét. Kiém tra méi han, loai bé nhirng ti
méi han bi hé&, bong.
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+ Bwéc 4: dan nhan theo quy dinh.

+ Buwéc 5: vé sinh, x li phé phdm theo quy dinh
phong thi nghiém.

Nghién ctru bwdc dau da bao ché thanh cong
100 tai lam lanh nhanh vé&i cdng thirc 2 va theo quy
trinh bao ché da lwa chon trén.

3.2. Két qua thir nghiém kha nang lam lanh cda san pham

Bang 3. Két qua thir nghiém kha ning lam lanh ctia san pham & nhiét dé khac nhau.

Nhiét ag, Nhiét dé do dwoc theo thei gian (°C, TB + SD)
nwéccat| o 5 10 15 20 25 30 35 40 45 50 55 60
(°C) phut | phat | phat | phat | phat | phat | phat | phat | phat | phat | phat | phat | phat
o0 92 | 108 | 122 | 143 | 16,2 | 17,2 | 189 | 20,3 | 21,1 | 22,2 | 23,2 | 24,1 | 25,5
+01|+01|+01|+01|+01|+01|+01|+0,1|+01[+01|+£01|+0,1]|+0,1
35 1,2 | 12,7 | 13,8 | 16,3 | 183 | 194 | 20,5 | 21,7 | 22,8 | 23,8 | 24,6 | 25,9 | 26,9
+01|+01|+0,1|+01|+02|+01|+02|+0,2|+01|+01|+01|+0,1]|+0,1
40 121 | 14,3 | 15,9 | 18,0 | 19,7 | 21,3 | 22,6 | 23,7 | 24,8 | 258 | 26,7 | 27,5 | 28,2
+01|+01|+01|+201|+01|+£02|+01|+02|+01|+02|+01]|+0,1]0,1
45 13,4 | 16,0 | 18,5 | 21,1 | 22,9 | 246 | 26,2 | 27,5 | 28,9 | 30,4 | 31,3 | 32,5 | 33,5
+01(+01|+01|+01| +0 |+01|+01|+02| +0 [+0,1|+01|+0,1]|+0,1

Danh gia kha nang lam lanh cla san pham &
diéu kién nhiét do 30, 35, 40, 45°C. Két qua thuc
nghiém khéng dinh: téc do va mic dd lam lanh cla
tui lam lanh nhanh cé hiéu qua giam nhiét trong
thoi gian 60 phut. Cu thé: & 30°C, nhiét dd do duwoc
tir 9,2-25,5°C; & 35°C: nhiét d6 do duwoc tir 11,2-
26,9°C; & 40°C: nhiét d6 do duoc tr 12,1-28,2°C;
& 45°C: nhiét do do dwoc tr 13,4-33,5°C. Nhuw vay,
san pham nghién ctu cé kha ndng gidm nhiét tir
9,2-33,5°C (v&i diéu kién nhiét d méi trwong twr
30-45°C) trong khoang th&i gian 60 phut; cod tac
dung lam mat, 1am lanh dd dé cap clru cac trudng
hop cép ctru can gidm nhiét.

4. KET LUAN

Nghién ctru xay diwng thanh cdéng cdng thire bao
ché tui lam lanh nhanh &ng dung cép ctru budc
dau tang than nhiét qua mic trong diéu kién da
ngoai va huan luyén chién dau, cu thé:

- Xay dwng cbéng thire tai lam lanh nhanh (céng
thrc 2: ure 70g, nwéc 60 ml); véi nhiét Ao do tai
thei diém 0 phat 1a 8,30°C, thei diém 60 phat 1a
17,60°C. Téc d6 va mirc do lam lanh theo nhiét
dd mdi trwdng nwéc cat cla cong thire 2 thé hién
hiéu qua gidm nhiét trong thoi gian 60 phut: nhiét
do tui lam lanh do tai cac thdi diém 0, 5, 10 ,15...,
60 phut trong méi trwong nhiét 25°C: nhiét do
dao dong tw 8,8-17,6°C); moi trwdng nhiét 30°C:
nhiét dé dao déng tr 9,4-25,5°C; méi trvong nhiét
35°C: nhiét d0 dao dong twr 13,7-27,4°C; modi
trwdng nhiét 40°C: nhiét d6 dao dong tv 15,2-
30,0°C; méi tredng nhiét 45°C: nhiét dé dao ddng
tw 17,3-35,7°C.
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- Ba lwa chon dwoc bao bi ngoai (kich thwéc 9,3
x 16,0 cm) va bao bi trong dwng nuwdc (kich thire
7,0 x 9,0 cm), chét liéu tdi 1a nhya PE.

- Xay dwng hwéng dan st dung clia san pham
tai lam lanh nhanh.

- Xay dwng dwoc quy trinh bao ché cho tai lam
lanh nhanh theo cdng thirc 2.
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