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Study on the correlation between the difference of drugs and excipients interaction and their structural
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Abstract Objective: To explore the regularity of the structural characteristic parameters of drugs in predicting the relationship between
drugs and excipients. Methods: The two—compartment penetrating detection devices were used to determine the permeation rate of
21 drugs with different properties,and the blocking effect of excipients on drug permeation was investigated. By calculating the
characteristic parameters related to the molecular size,charge and shape of drugs,the correlation between the characteristic parameters of
the drug and the interaction of excipients was investigated. Results: According to the influence of 9 excipients on the penetration rate of 21
drugs at 12 h, the blocking rate of excipients on drugs was obtained , and the drugs were divided into five categories. The blocking rate of the
first class of drugs was less than —25% , and the excipients showed accelerated permeation. The second class of drugs were not sensitive
to excipients,and these drugs were significantly different from other drugs except ASA_P and dipole (Z=-0.704,-0.503 ; P=0.534,0.669 ).
The third class of drugs were sensitive to surfactants,and the parameters of a_heavy,vol and ASA+ of these drugs were significantly
different( Z=-1.965,-2.211,-2.111; P=0.047,0.024, 0.035 ). The fourth class were sensitive to surfactants and disintegrants, and
the parameters of these drugs were not significantly different. The fifth class of drugs were sensitive to many kinds of excipients,and the
parameters of ASA—, ASA_P, dipole of drugs had significant differences(Z=-2.836,-2.611,-2.462;P=0.003,0.007 ,0.012). Conclusion:
The molecular size, polarity ,and shape index can better predict the interaction with drugs and excipients.
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il P = A P F B A B (LR, = 530 R
AERCE,WEZ BB, 5= WAL
FHACE SRIIBURE | B A B E AU 10 em?, B4
FHRFR 10 mL, FFERE MWCO 7000( I 4% 5
BHE R EARR AT
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Tab 1 Prescription design of tablets

215 %ix VLyrE
AbT5 1 Jk: L FUE 1:19
by 2 JEURL s T KR 1:19
QbT5 3 BB AT 4R 101 1:19
by 4 Ukl : R FURE R S 42 1:18:1
)5 s JEURk : LA « 5 2R M A il 1:18:1
56 JEORL : ELEFURE SR N P L LT 4 3% 1:18:1
b5 7 JEURE: FLE SRS+ e RN 1:18:1

Qb5 8 JORE s AR UM : SR WP 2T Ak K4k 1:18:1
hbJ5 9 Sk : B FUNE  ACHRER 2 I e i 1:18:1

1.3.2 B B K ke ARIE R 2
H(2015 4FE ) S, H AR 25 )5 5 (14 1) (BRI 2y
B(7.0 B H AN ORI W R DT R SR TR
pH A B v R AV A R e BRI A . (8
LN EEAAE 200~400 nm 8 ] Y X 4% 245 9 11
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VEPRA TR VE ) AR MR ) MWCO 7000 fY2F
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4 20 r/min, 37 CEIEK A AT IS5 7RI
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HULFE 4. B ASA_P 5 dipole 4N -5 HA 247 1
WS,

233 B3 RGYIMNFHESEESR mE 24
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Tab 2 The blocking of excipients on drugs and drug classification
Lactose Starch Cellulose HPC PVP HPMC SDS CCNa PVPP 2k
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Tab 3 Differences in characteristic parameters of the first class of drugs[M(IQR )]

ZH JEREN 512250 HAl 24 Z P

a_heavy 24.0(13.0) 18.0(1.0) 26.0(12.5) -1.081 0.343
vol 323.1(143.9) 251.4(4.3) 326.3(133.1) -1.078 0.343
ASA 565.7(186.3) 472.7(0.2) 573.9(157.7) -1.318 0.238
ASA+ 356.6(178.5) 265.5(48.9) 360.1(174.8) -0.958 0.400
ASA- 201.6(86.1) 207.2(48.8) 201.6(81.7) -0.120 0.952
ASA_H 431.0(202.6) 340.3(54.7) 436.7(211.6) -1.078 0.343
ASA_P 172.1(92.8) 132.4(54.8) 172.1(93.7) -0.359 0.771
dipole 1.4(0.9) 0.4(0.2)* 1.7(0.9) -2.276 0.010
pmi 5 766.0(6 037.0) 2 978.0(103.3) 6 294.0(5 631.0) -1.318 0.238
pmiX 2 869.0(3 129.0) 2 122.0(532.3) 3266.0(4 192.0) -0.958 0.400
pmiY 1259.0(1 761.0) 542.1(312.5) 1512.0(2 225.0) -1.318 0.238
pmiZ 430.6(410.8) 314.2(116.5) 447.0(426.4) -0.240 0.857

:a_heavy : F T EUGE ; vol: 78 FHE B AR ; ASAS> 1T S F IR s ASA+:1F L faf 1] B2 R THIFH 5 ASA -« Bt Hi faf 1] e FRTHIFR s ASA_H:A 1 7T
KRR s ASA_P-ARB T K A 5 dipole: (AR ; prmi: TSRS 5 pmi Xe FAPERE X 408 s pmi Y: B BUHESE Y 4085 pmiZ: EWVIESE Z 4055 S H:
TS YA T ILAL , #P<0.05
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Tab 4 Differences in characteristic parameters of the second class of drugs[M(IQR )]

ZHU JERUN %2 2525 HAbZ5Y Z P

a_heavy 24.0(13.0) 11.0(2.0)* 26.5(10.3) -2.721 0.002
vol 323.1(143.9) 148.1(16.6)* 346.1(109.9) -2.714 0.002
ASA 565.7(186.3) 345.2(18.4)% 581.2(134.8) -2.714 0.002
ASA+ 356.6(178.5) 198.8(37.4)* 362.1(160.3) -2.312 0.017
ASA- 201.6(86.1) 146.4(55.8)* 237.2(64.9) -2212 0.024
ASA_H 431.0(202.6) 217.2(50.2)* 440.9(160.3) 2513 0.006
ASA_P 172.1(92.8) 134.9(35.3) 174.9(101.3) -0.704 0.534
dipole 1.4(0.9) 1.4(0.3) 1.4(0.9) -0.503 0.669
pmi 5 766(6 037) 1043(218.8)%* 6319(5 155) -2.714 0.002
pmiX 2 .869(3 129) 595.9%(169.2) 3445(4 392) -2.714 0.002
pmiY 1259(1 761) 194.8(130.2)* 1 548(2 200) -2.513 0.006
pmiZ 430.6(410.8) 17.2(36.8)* 475.1(404.8) -2.714 0.002

H:a_heavy : T J5 TR0 5 vol: 40 T-JE FEAEIAR s ASAJp 1] Ko FE T B s ASA+:1E HELTRT T KL FE AR s ASA - R 7 1) e 2T FH 3 ASA_H:AR I ] B
R T ASA_PARM M T M e AR s dipole: B A 5 proi: FAFMERE s pmiXe AR X 435 pmi Y: EBESE Y 4048 s pmiZ: FAREAE Z 205 5 HA

ZPMIHEAT LR, #P<0.05
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Tab 5 Differences in characteristic parameters of the third class of drugs[M(IQR )]

g JSRLS 3 225 HAth259) Z P

a_heavy 24.0(13.0) 30.0(1.5)* 23.0(10.8) -1.965 0.047
vol 323.1(143.9) 434.6(23.1)* 305.9(126.3) -2.211 0.024
ASA 565.7(186.3) 670.7(49.8) 543.7(159.9) -1.809 0.080
ASA+ 356.6(178.5) 445.2(54.7)* 308.4(115.1) -2.111 0.035
ASA- 201.6(86.1) 192.4(19.7) 223.1(86.5) -0.402 0.740
ASA_H 431.0(202.6) 561.5(78.8) 402.9(196.9) -1.709 0.101
ASA_P 172.1(92.8) 175.8(62.2) 166.6(93.9) -0.101 0.962
dipole 1.4(0.9) 1.7(0.4) 1.3(0.9) -0.704 0.534
pmi 5766(6 037) 9521(2923) 5326(5099) -1.709 0.101
pmiX 2869(3 129) 4733(4 127) 2851(3 172) -0.804 0.471
pmiY 1259(1 761) 3629(1513) 1 091(1 574) -1.508 0.153
pmiZ 430.6(410.8) 554.7(44.6) 237.4(409.6) -1.307 0.221

TE:a_heavy: B JFUF AU s vol: 4 F YU EAEIRAR s ASAZF 1T KSR THIRN 5 ASA -+ 1E B fuf P K2 1T AL 5 ASA—: 07 LA T K2 1T A 5 ASA_H:AR 1 PT K
FET AL 5 ASA_PAEMAME T K 2R 1IN ;s dipole: MR AR 5 pmi: SE TR ; pi X WA X 208 pood Y- WUEAE Y 20k s pmiZ: EIPEAE 7 40 5 HAb

AT R, #P<0.05
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Tab 6 Differences in characteristic parameters of the fourth class of drugs[M(IQR )]

28 PEETN 5 4 225 HAth 254 Z P

a_heavy 24.0(13.0) 24.0(5.0) 25.0(13.3) -0.083 0.968
vol 323.1(143.9) 323.1(66.6) 319.4(172.8) -0.083 0.968
ASA 565.7(186.3) 549.9(121.8) 569.8(194.4) -0.413 0.719
ASA+ 356.6(178.5) 368.0(57.7) 308.4(197.9) -0.908 0.398
ASA- 201.6(86.1) 193.4(78.5) 215.7(80.2) -0.454 0.660
ASA_H 431.0(202.6) 498.2(110.6) 402.9(232.0) -0.991 0.354
ASA_P 172.1(92.8) 99.6(68.9) 174.9(66.7) -1.239 0.240
dipole 1.4(0.9) 0.8(0.1) 1.7(0.8) -1.486 0.153
pmi 5 766(6 037) 5766(4 193) 6011(5597) -0.495 0.660
pmiX 2.869(3 129) 3979(3 751) 2 744(3 331) -1.239 0.240
pmiY 1259(1 761) 1165(495.9) 1 637(3 021) -0.330 0.780
pmiZ 430.6(410.8) 277.1(453.9) 438.8(410.5) -0.661 0.548

Hi:a_heavy : B JFU TR0 ; vol: /3 TUAEARR AR ; ASAA> T 1T R 2T AH s ASA-+1F HL 17 1] K FE A1 AR 3 ASA—+ 47 L i 1] e S TIAR s ASA_H:B P TT Bz
R ASA_PARME AT R R AR 5 dipole: AR A 5 proi: FEAFMERE s pmiXe B UMERE X 4300 pmi Y: B RPESE Y 20 s pmiZ: EARPESE 7 4015 5 HoAl
ZYPIEAT L, #P<0.05
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Tab 7 Differences in characteristic parameters of the fifth class of drugs[M(IQR )]

SR JERUN 555 2525 HAb24 Z P

a_heavy 24.0(13.0) 28.0(7.0) 20.5(10.8) -1.758 0.079
vol 323.1(143.9) 369.6(87) 293.4(129.5) -1.417 0.172
ASA 565.7(186.3) 588.5(133.8) 530.2(181.2) —-1.417 0.172
ASA+ 356.6(178.5) 360.1(159.5) 335.5(179.7) -0.075 0.971
ASA- 201.6(86.1) 255.5(56.2)%* 183.9(59.5) -2.836 0.003
ASA_H 431.0(202.6) 405.9(157.0) 433.9(231.3) -0.298 0.799
ASA_P 172.1(92.8) 196.2(61.6)* 118.3(93.6) -2.611 0.007
dipole 1.4(0.9) 1.8(0.4)* 1.0(0.8) —2.462 0.012
pmi 5 766(6 037) 7 782(6 050) 4 457(5 498) -1.417 0.172
pmiX 2 869(3 129) 3266(6 700) 2762(2 822) -0.895 0.400
pmiY 1.259(1 761) 2397(2 413)* 935.4(1 116) -2.387 0.016
pmiZ 430.6(410.8) 514.5(270.9) 237.4(401.2) -0.895 0.400

H:a_heavy: TR FH0E ; vol: 0 T AEAERA; ASAA3—F 1] BRI AN ; AS A+ 1T FL 1y 1] B2 & T AL 5 ASA— 67 FL iy 1] B e T A 5 ASA_H:AR ] B
FEUE R ; ASA_PARM M T A F 1A s dipole: B A 5 pmi: E VAR s pmidXe B X 205 pmd Y: B Y 408 s pmiZ: A Z 4050 S5 HAR

YA TILEL, #P<0.05
3 g

PAER, X2 R AP R R 2 o B,
SR g W R P e 24 2 T PSS
BTy pH . BB A B M o A TR IR [
ATRIFA AR LR 3 18— s el 4] 11 IR 25 il
1) G5 PR 3R 2 25 W7 18 W R B v U i JEE RN 25 90)
I A Al 25 WA R — R
TE T 25T R B T IR TE — e FREE LS
TR ERIRE . R, 5843 T R 25 SRS
WML 2Z TR N TEVE L -6 B 5 12 0 1B ARt
TEWTFE LA T v Ry B AR 3R R ) AH
HAEHI, 3 AR S RO AR R O, iR
FAEAE 5 85 M R IE S B DG | BT 4 (1 {2 i
TR B 2 5 1

2017 L FDA #8 H AL J5 hBHns 5E 5] . i
bR R B R A AR, R T
X BB AR AL Ty v Y E M AR SR H 4 R A
i 9 Fhi B, Lactose | Starch Fll Cellulose M H
FH 3 FEH) , HPC . HPMC A1 PVP ¥ FIIE &5,
CMC A R AR fRSR), SDS A i FH %) 22 1 16 1591 o
ABFEAE B ZWAL Ty IS (] 1) 8 FH 25 )
L, TR ST R AT B E S, A 2T
FeoTIR G ARRL X BT AL R AR N Y
i i B IF BB ST AN ERTRL 25405 8
TN REI, 45 R B RRH B8 BB — B R JE
R WS 25 E R R L

H HT AR 5E 2246 IR TRt 25 90 25U
B H TR 2 LB BV, X T AR A
VEF 5 IRURH S A A AH SR B BIF ST 0 o ARBIT5E %)

100 ZF R . MR AEY 2R 2E 0 KRS
(BCS) #7325 25tk A 7o , 388 T AN 3+t
O EA TRVESE AT RS A IS R SR L
VY 20 F2h8, DIZEE2GM) S5 AN Rl BRI
225 RE R S 25 BAE 2SR IE S
WS VT N RIREGT 254 i BE I 5, 1% BH
PR RIS ET U T 5554k S5 2459
(AR B AR E , DA T 5 Bh 25 43 488 38 el
ARWFIEHEE T 4RL YW AH BAE AR S 259
ZEMRHES R X R RIS T RK/NMEE (a_heavy
vol \ASA) 73T 45 5 (ASA + . ASA - .dipole) . 73
FIERAEAE (pmi . pmiX .pmiY .pmiZ ) FE L 45 1 S e
5259 HRMEAERCR . 85 1 25250 SRR
FE RN, pmiY BERB/NH S pmiz #2E, $R
RPN 53T 55 2 2GS HR ASA_P 5
dipole SN 5 HAM 2 W) A 7E i 3 25 57, B2 o+
B /N B Y 53 F AR/ INE, RIS A 4 PR K Y
S, 270 SR BAE R AN, 5 3 2R
W IES502% 55 a_heavy 1 vol 1] LA KIS
B, A a_heavy Fll vol 2 AJ7THIUEEH 73 F 4K, ASA+
FEPRR R, P27 ASA+ECK, R 2 5 R A T2
HRMER R 26 4 2GR b S AR MR T AR
B/MABRA SIS, ARS8 5 AR AR
Z5 O TEA IR T 5 S R ASA-.
ASA_P I dipole K H AR/ F#1E S B HoAh 2
VIR, 276 Lk bR, T LR 9N R 437 Kl v AR
o, P A I 2 T e S 5 2 25
RHFFER EAE
(T34 290 W)



290 AEEPREER

%27 %

G T E AL B- N BB . AR IE
B AIMIRALER F RS PR 25 s AMIESE PR
20y 245 5 DR 196 BIORS It R 22 B T 24 B bk 2 22 109
SRR, BRA AR T IZAFE T B R iE
IEW WA Z — ARV R BOm T . Bl Sk A
R DI AT B R B B e ) 2
s ST, JC LA B RE DI REATC T 18 02 BEL e Mg % 3¢
MR RHZ I M A — TR A
FEFUME A T 25 1R B0 T AN B B st 22 (]
TR L C 48 R EAE e P B B R Y 2
AR SCHRTE R I 2 5 PCR J7 v5 6 8 b AR
rh 6 A DL S5 TR A RIS IN y12 , B INE TER  A
R SR A WY, RO B A T B0 TR Y 5 INFIE]
Pk vEn 1AL R Sl A 22 T A SR R G B L
DEFA . TR] A 7 i 5 1 DR B2 A 3 38, S bt AR R
TRYT T A A T R TR bR ARG 8, 30 Bl I PR 28 % Uk
ALY 25 W), 4 R AT B 06 7 IS T, A2 22 A 4% ) i
AR
SE L
[1] EZEDATEZGEL L RZE 5 4. 2018 44 = 40 i 24
MR, A 2548 4R . 2020,17(1): 1

[2] Clinical and Laboratory Standards Institute (CLSI). Performance stan—

dards for antimicrobial susceptibility testing[S]. M100-S22. Wayne
PA: CLSI,2012

[3] WRMEHE, RS, FEILE, 45, 2015-2018 L J R0 S5 B FE
A ST, R HEERL R 222241, 2020, 26(3) - 271

[4] XUSLT 5. e BN e T W IGE R 2R L KA. h
TGN IR, 2014,37(1) 19

[5] JHHE ., FFEkatk. —Fh PCR AT H A P bR s 2 (s A B TR BT
L[] A FI2 W SR YT 2, 2020, 12(3) : 283

(6] SZIAH,RT5 25, XIFE . A IHERI A HOV BB H & HBV 5L
HIV B ARG TE =R, 43 T2 TR 72475, 2020,12(7) :861

(7] [a7E  BRAhAg , EWT, 45 SEmF2EEE ik RT-PCR PRSI P F e
WA R BT AEL)]. Al R 240, 2014, 14(4) 1461

(8] WAKLL, ) = . 10 O FH 24 S R A1 it 24 B 2R ). vp A
PR KA, 2012,35(8) :685

[9] BEBZE AL, R, 5. 2010-2014 47 [E B 4 35 G AT RR AT K
PLBA TR WIS IR 82500 240, THREREE 2%k, 2016,
26(11):2444

[10] Welti M, Jaton K, Altwegg M, et al. Development of a multiplex real—
time quantitative PCR assay to detect Chlamydia pneumonia, Le—
gionella pneumophila and Mycoplasma pneumoni ae in respiratory
tract secretions|J]. Diagn Microbiol Infect Dis,2003,45 (2):85

(U] R e AUV, 2R M, 45 R Bl PRIBA VPO Y DL I T
A K 2515003 HT )], PR g e 24 24, 2015,36(18) : 2708

[12] 5KM8. B= B 2 SR 24 B G A3 A ). B BrAS 46 12 2 A4k, 2015,
36(16): 2389

(131155, BiRin A, T 10 20 B £ 400 9 - 550 ) 40 T T 25 B G ik ke Ty
R[] PR BR A2, 2014,37(10) : 725

[14] XU, si b, XIMEAE | 25 BT R ST 25 M RO Il o v fH
AL PRI SE L)), ARG B 220, 2016, 39(9) 701

(2020-11-09 i)

D e S S T A e e S S e S i S e S s st mt s SEE S S

(4% 284 W)

4% FRHH EAEH SRR A —E R BT
R Z HREY, 5 RN — B —Z5 ) B0
SEF AR TOTR e R AE , TR A (AR 2 — 20
5. AN Ff1 B L 28 Rgh8 e R L3I
TR, AT DAFE— 2 R L N2 () 235 44 )2 THT T
D225 %) 5 R A0 R ECAE F AR B, X SE Bt 98 LAY
BAFIZZ M E . B0 K 25 R R RS AH
XF a0 BAS ) 2 G5 A RO BRI 25 A0 A
R, IR 752 Z R AR
SE& ik
(1] AArSREd. F B 24 FAIRH Tl S04 B0 v o R SR [N v el P 244

2019-05-27(4)

[2] PR, REEEE , TIRMR, 2. 25 FHAIREXT CYP3A T6 1 152 i &
OG5 1 24 J5 kR0 T AL — BOH T i i = 1 D). R I R
ZHAE SR, 2020,25(4): 460

[3] 8L, Ve, TR, 45, 245 FHAREXT 2 i 22 A PRS2 ). 25
Yot Zeiki,2012,32(7): 1309

[4] WroRde. 25 AR p-3F MRS o 7 R 48 O R (). 4

H24%%,2017,27(4): 228

[5] Garcia—Arieta A. Interactions between active pharmaceutical ingre—
dients and excipients affecting bioavailability: impact on bioequiva—
lence[]]. Eur J Pharm Sci, 2014, 65: 89

(6] B, VPSS, Bt , A5 SRR B A 75 2000 10 R 1 e ) 55
AT RIRENALT). P2 A, 2017, 26(12): 1370

[7] ZEdiHa, 0k, ik LA, 25 RPN R F BE LT A R X HT R ZE KB A Y
RN AR SRR, 2015,30(4): 390

[8] [EZZhZ i 2x. i NRIURIE 25 M M. 3. Jbat. vh [ B2 2y
R i REAE, 2015

[9] BN, BRE AW, 55 ZET 291 5N 2T 4l R BT
PERRIZERERF IR S B FEL ). A TR 227, 2017, 26(9): 1059

[10] 14, 5Kkl Z5Bt50T , 45, K BE B 2R R R 2GHLHI AN O
TERIBTFEHE D). B 25 Talk %3k, 2009, 40(10): 782

[11] Shekhawat P B,Pokharkar V B. Understanding peroral absorption:
regulatory aspects and contemporary approaches to tackling solubil—
ity and permeability hurdles[J]. Acta Pharm Sin B,2017,7(3):260

[12] BRI , 2007, 25 AR B 2 S5 ). I &R B 12,2015,
44(18):21

(2020-10-27 W)



