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ABSTRACT: OBJECTIVE To prepare coenzyme Q10 microemulsion for topical ocular drug delivery. METHODS  Select
oil, surfactant and cosurfactant by solubility, emulsification efficiency and pseudo-temary phase diagram method. Central
composite design-response surface methodology and preparation of single factor was used to optimize formulation and process.
Stability of coenzyme Q10 microemulsion, retention time of coenzyme Q10 microemulsion in the cornea as well as the rabbit eye
irritation were tested. RESULTS The obtained best formulation was MCT, Cremophor EL, Capmul MCM C8 EP respectively
as oil, surfactant and cosurfactant, the ratio was 3 : 5 : 2, coenzyme Q10 concentration was 10 mg-mL™. The emulsification
temperature and time had no obvious influence. Stability experiment showed that particle size, pH value and content at low
temperature had no obvious change, while at high temperature and strong light microemulsion was not stable. The coenzyme Q10
microemulsion could stay up 2 h in the rabbit cornea. Irritating experiments showed that the preparation had no irritation to
rabbit eye. CONCLUTION The optimization method of prescription and process is simple, feasible, and easy to control, the
preparation can prolong residence time in the cornea, no irritation, and is stable saved under avoiding light and low temperature,

suitable for eye drug use.

KEY WORDS: coenzyme Q10; microemulsion; ocular; stability; residence time; irritating
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0.50
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D-MCT-Cremophor EL35-Transcutol P
Fig 1 The results of pseudo-temary phase diagram
A-MCT-Cremophor EL35-CapmulMCM C8 EP; B-MCT-Cremophor EL35-Capmul MCO-50 EP NF; C-MCT-Cremophor EL35-Labrasol;
D-MCT-Cremophor EL35-Transcutol P
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BT T 13 ikl S5 L4,
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Tab 4 Results of central composite design

1.00

B-MCT-Cremophor

ETRE Xy X2 Bifim  ERE/mm PDI
1 22.93 1.44 23.89 5.396 0.002
2 37.07 1.44 123.2 100.5 0.289
3 22.93 3.56 21.56 4.498 0.006
4 37.07 3.56 34.65 13.7 0.108
5 20.00 2.50 20.99 4.508 0.008
6 40.00 2.50 102 71.92 0.271
7 30.00 1.00 60.52 79.13 0.263
8 30.00 4.00 26.73 8.03 0.082
9 30.00 2.50 27.44 8.383 0.068
10 30.00 2.50 27.48 8.742 0.065
11 30.00 2.50 28.53 10.3 0.090
12 30.00 2.50 28.3 9.194 0.066
13 30.00 2.50 26.43 6.941 0.051
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Fig2 Three-dimensional diagram and contour map of central composite design
A-the response surface graph (3D) illustrating the effects of X; and X, on the droplet size; B—the response surface graph (3D) illustrating the effects of X;
and X, on the width; C—two-dimensional contour plot illustrating the effects of X; and X, on the droplet size; D—two-dimensional contour plot illustrating

the effects of X; and X, on the width
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Tab 5 Influence of mulling time and emulsification
temperature on average diameter(n=3)
HEEIC kR mm FLAGEE/min SRR /m
25 28.93 5 28.27
35 27.50 15 27.50
45 27.81 25 27.31
60 28.06 35 27.25
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RYE EIROA A, 2% 4 B QLOMRE H i HL. -
Zx W v 5] 24 30 2020 4F Rz 5 3 HIR 9 1) 2R A 2 4
Jy: pHAH 4 (6.90 £0.02), &% /& 4 (305 + 3)
mOsm-kg™, PRk A (27.48 1. 1) nm(EEA S5
E BT FIME) -
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Tab 6 The results of stability test about CoQ10 micro
emulsion ophthalmic(n=3)

&M pHIE  SEERIAZ/Mmm B /mg-(10 mL)™
od 6.90 27.48 99.87
60 C, 5d 5.59 38.23 81.29
60 'C, 10d 5.78 40.27 79.46
(4 500+500)Ix, 5d 6.88 39.45 80.03
(4 500+500)Ix, 10d 6.88 42.59 76.54
4°C, 5d 6.89 28.57 98.88
4°C, 10d 6.87 27.90 97.12
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Fig 3 The results of residence time of drug in corneal
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KHE . Tk IR TG BT AR S5 AE 9 2 H )2 A K 259
g MR TR 38 T P 5 Al I 17, 6 9 24 ) A £ M ) L 3
P, S 29I AR AR R RE 189 n R 0 571 £
I ST R BT EAMIR P 6 770 ) Hi i B I 1) ) 2%
Sy YL, JRHGOFHI TR SRR .
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S o, A QL0 B FL AR A AR B Q10 B JRRuth
il 70 A e A AR A B Ak 2 h 2 K, AR B RR It A il
VR, R RE K HLA Dy UL R, AR L A
IR, MR 257 (8o Pt LAAS S50 1) 95 (1) 4l i
Q10 TAFLHIFIRESE = 1 4HME QL0 ¥ M, [l I 1
TN T AR LE AR B i B I e), s i R AP RE

filile Q10 HRFTAFLHI A b B HI AR A AT IR
FREA A SCIRAREE O, LR R 7R TR 52 3 P
RNE S50 th A W2 R BAT R A i) 2R AR A

Zr LR, i Q10 fulerL il R i a5 vkt i
JRRRE S A, AT R AR R R R, HLR)
WAE/AN, T R A RIR OB 25 R 4
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