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Study of the function of cationic polymers in shampoo for
fragrance long-lasting performance
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Abstract: Based on the technologies of coacervation and deposition of cationic polymers in shampoo, the
technique of fluorescence spectroscopy was innovatively used to analyze the deposition of perfume on hair
fibers, in combination with the sensory evaluation of fragrance intensity. The deposition and fragrance long—
lasting performances of cationic guar gum were compared with that of Poly APTC—ACM. The results show that
Poly APTC—ACM can effectively enhance the deposition levels of perfumes of different types on hair ( especially
damaged hair ) . The results of the sensory evaluation of fragrance intensity also show that the hair switches treated
with the shampoo containing Poly APTC—ACM have shown a 48 h long—lasting fragrance. The results of perfume
deposition and half-head consumer evaluation for the finished product of shampoo added with Poly APTC-ACM
show that Poly APTC—ACM can improve not only the fragrance long—lasting performance but also the whole
conditioning performance of shampoo.
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300~2 000 mPa-s, WAF>% (HE) WHEARAHR; R
TR R EE (A1) b TR R = B
(/INBIAREESPS ), BB FHIZLH, w (SPS) =60%,
Wif<l pm, T ( B) BIRAR; B Ak
Aot CFN) I e PN G208 (A1) C o, s HEBE SR

}

k-3 (A1) SRR BTN A = W RSk ( KRR Ak
HLPS), A& TRFAY, w (LPS) =65%, hitt>
30 um, JERET ( BI) ARAWE AR R B
PEEA (w=70% ). BITHBERE N IR (w=30% ), L
R A RA A RE980, WA (i)
AR AE FHh, arteii H AR ( i)
HBR/ANT]; Fluorescent Yellow 131SC, Fa[fb2#A 7 ;
f@hl . =8 () B AR, FEInternational
Hair Importers & Products’A 7l , Fluoromax—45; % &—
PRIOLIEAL, 2:EHORIBA Jobin Yvon/A ).
SEH 3 ARG MRS 1 H AL ARG rh T Y AR Y

AFERFER TN, RIS .

F1 ZHRFTAERFEAEDR

Tab.1 The types of perfume

Tk o' FHH TR T
kA WF AT /N
KB i il /N
FHiC ZIHET K

TP RBCH] . BT IngR2PR
®R2 ZLWAAEKMES
Tab.2 The formula of shampoo

%y W%
PR EEER kO PR TR M 12.00
RS B P T S 2.00
FHETFRAY 0.20
fiE 3.00
R U980 0.60
ok 0.80
B J 741 0.40
=Rl 0.10~0.30
Ak 1.00
KBEFK 2100

1.2 SLEH=*E
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TBCE 48 h B RIS HEAT A . TFIRPE A SR
A TE A MR S UG TE DR MRS, R YO X R R
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A —F PP A1, BRI — R N0y, 58
EAE UL BV Ras o PEOSAS SRR SO A g
PEATEARGE T 0T, SR HIIMP10.0. 158343 S 4 o
Wilcoxon Matched Pairs Signed—Rank TestiF 47115,
P<0.05 25 EA G AR X, P<O.01 G2 5%
.
1.2.2 HFHFERMEBWN

ARG Ul A PO CARC R R BT R IN , A
PR ZOLHR S 5 FRHE B 1 8OBUEIR &1
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TR ORGSR TSR R B .

PIGHR 7R M5 FRE AR X S i s IR A
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G WS WA 2R A B0 AR e R iR E
RV T X A 1 S B [P N PR S TD
TSR BARZR , A IR RO E SOOI T W
AP RFR , 7T LLE B Ak A5 o I A & ¢
o, BB ZEER], Hrh ot s PO hric &
K, FRSER PP AYRAR <1 pm,

1 B X 1 00065 BRI S Bk &

Fig.1 Shampoo dilution under microscope X 1 000 magnification
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W AE B AURE VRN B T P ES IR
JE I B B T~ 2 & Wy Poly APTC—ACME I hxf 3R -
o 26 o

TERH L 48 hisp A B A RCR AL i A 243
PARR AR o SE R 3 A LR 1 B AR P Y
BB RAF AR RN 3l W AR T ROR A
A B ERCREA, AT AR
Wk, RIMAMSEREIR, )M HERE T
TERAEARE R R AR RS2 R L, ]S Poly APTC-
ACMAFAY K RAEAS he A Com B S, M2k
o7 1 A e B3R A B SR, 75 Poly APTC—
ACMFF P A R Ao B B INE % o RIPoly APTC-
ACMTR B FR A B A BORET X B SR A 14 R B b
WA BERCR . BRILZANEIEH —BUz e, @A R
55 A5 R RO HE A 5 S, 3k S b e fE B A
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AIAAREBOMETCRR o BITL, BEX 2400 R R A B A L
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ARV R AU B AN — I AR [ 75 2R 4 e B A
AR IS — S
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Tab.3 Results of sensory evaluation of fragrance intensity on

virgin hair after 48 h
BPESr (n=11)

FRis (0.2% Poly APTC-ACM/0.2% TR )
1Rk 3Kk
THEA 10117 11/0”
FHEB 11/0” 10/1™
FHiC 8/3 11/0”

x4 EZRERELBLETRETNER

Tab.4 Results of sensory evaluation of fragrance intensity on

damaged hair after 48 h
BV (n=11)

FAEgS (0.2% Poly APTC-ACM/0.2%FHE ¥ IR AL )
1k 3UKBE
FHGA 110" 11/0™
FHiB 11/0” 92"
FHEC 9/2" 92"

T SHBEFIURHHLL, * P<0.05, ** P<0.01,
2.1.2 BRNRE

FHZSEHRIC B I 2 T 5 3R A [R5 4 (1) A7
P o1 S N BA B - IR A BH 25 - 55 #yPoly APTC-
ACMBS FAETE L R R M TR, b R {52
PAPIRP R . 3R R R SR 2 R a2 B, X
B AR AZGIUE] . anE2ER, Sl AR
W R EEEANTIURE, TIRRZ i AR it
fat e & IR S5 R o, AR TS I RR I, &
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Fig.2 Deposition level of perfume A after 1 cycle by washing with shampoo

Poly APTC—ACM 7 Ab BRI & 2GR B & 4 T+
PARVIAYER

LRI E . P 1R i 7 ik Ak
P & TR ¢ 5 B AR T30 — R A R SR A 5k
FEAA R4 TE, T & Poly APTC—ACMF) T AL BHAY
KA AR TH — A WA e T, RVEA
FRe AR OB R RE S, S5 AEBAIR . FReE
fifi i Poly APTC-ACMR DIMEHN % 22 F 0 g K, Fr

1.2x10°

LOx106 - [\ e WA BH 2 T IO LA
—— MR U Poly APTC-ACM

8.0x10° -

6.0x10° =

4.0x10° [

ZIUR R AT IR Cps

2.0x10° -

N
/ \ S S
~ . - e
——

0 1 1 1 1 1 1 1
500 520 540 560 580 600 620 640 660

Anm

ARG i M 4T . BeAh, & IR
FRWEHR, FEERBEESTIBUIEEN SR, &£
IR A 5 A AR i R A7 0 R R b B (1Y)
1015, X 5HFREMIEMESREA -8, Zitk
FAHMER B o T AR INEAE 1632400 % R i DR i 2
TR HE SR AT, MiPoly APTC-ACMHA]
I E TR Z IR iR R, Rl
L C T

1.0x107

------ WA B T LB

8.0x10° -
—— XA 5 Poly APTC-ACM

6.0x10° [~

4.0x10° -

{RERR 2 SR A2 G5/ Cps

2.0x10° =

.....

0 /I | | | |

500 520 540 560 580 600 620 640 660
Anm

3 ZRFR (3R) BRRLEERBANTRE
Fig.3  Deposition level of perfume A after 3 cycles by washing with shampoo
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Tab.5 Comparison of fragrance long—lasting performance for finished products of shampoos containing different cationic polymers

ek Y ] EL = iEW |‘—T‘|‘ Ny YA —
R R AR R R ZAR R
FREMAN L (Poly APTC-ACM ) 1.74 x 10° 7.67x10° 80" o/o”
SRR AL (BB TIURIE ) 5.90 x 10° 1.44 % 10°
TCRERLS AL (Poly APTC-ACM ) 1.04 x 10° 558 x 10° . _
otk U A (RZEEER-10) 452%10° 1.49 % 10°

: % Poly APTC-ACM WA 5 & FHE 7RISR 443h —10 BSRFIEAH L, * P<0.05, ** P<0.01,
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Fig.4 Half-head consumer test
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Fig.5 Coacervation curve of cationic polymers
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