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Fig.3 -1 The relation of drug distribution and pharmacological effect
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Tab.3 -1 The apparent volume of distribution of some drugs in healthy person

drug Vi(1/kg) drug Vi(L/kg)
antipyrine 0.48 ~0.70 nalidixic acid 0.26 ~0.45
amobarbital 0.50 ~1. 11 nortriptyline 22.5~56.90
diazepam 0.18 ~1.30 phenylbutazone 0.04 ~0.15
growth hormone 0.071 ~0.093 procainamide 1.74 ~2.22
heparin 0. 055 ~0.059 theophylline 0.33~0.74
insulin 0.054 ~0. 112 warfarin 0.09 ~0.24
lidocaine 0.58 ~1.91
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Tab.3 -2 The blood flow of various organs or tissues of human body

blood flow
e to occu?y the to occupy the (/100
body weight % stroke volume%
tissue* min)
rapid circulation organs
brain 2 15 55
liver 2 45 165
kidney 0.4 24 450
moderate circulation tissues
muscle 40 15 3
skin 7 5 5
slow circulation tissues
adipose tissue 15 2 1
connective tissue 7 1 1
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Tab.3 -3 The permeability of water-soluble substances through muscular capillary vessel

diffusion permeation
olocular effective coefficient (D) coefficient(P)
substance radius

weight (nm) aqueous solution capillary "

(em’/s) x10° (em/s)
water 18 3.20 3.70
urea 60 0.16 1.95 1. 83
glucose 180 0.36 0. 81 0. 64
sucrose 342 0.44 0.74 0.35
raffinose 594 0.56 0.56 0.24
inulin 5 500 1.52 0.21 0.036
myoglobin 17 000 1.9 0.15 0. 005
hemoglobin 68 000 3.1 0. 094 0. 001

serum protein 69 000 — 0. 085 <0.001

caleulateded by Fick formulation:dm/dt = (C, -C,) x P.
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Tab.3 -4 The properties of albumin o, —acid glycoprotein and lipoproteins

normal concentration range

protein molecular weight
(/1) (mol/LL)
albumin 65 000 50 ~55 (5~7.5)x10"*
AAG 44 000 0.4~1.0 (0.9~2.2) x10°°
lipoprotein 200 000 ~3 400 000 variable
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Tab.3 -5 The relation of chloropromazine binding with plasma protein in body

site of action plasma tissue ( brain)
binding(0.9) binding(0.9)
drug receptor complex free(0. 1) free(0. 1)
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Tab.3 -6 The effect of the protein binding on the minimal inhibitory concentration( MIC)in vitro

(MIC) (pg/ml) MIC serum/
penicillin derivatives
broth serum MIC broth
penicillin G 0.01 +0.01 0.04 £0.01 4
penicillin 'V 0.02 +0.01 0.07 £0. 01 3.5
ampicillin 0.02 +£0.01 0.04 £0.01 2
nafcillin 0.07 £0.01 0.75 £0.25 10.7
oxacillin 0.09 £0.01 1.25 £0.25 13.9
cloxacillin 0.07 £0.01 1.75 £0.25 25
dicloxacillin 0.05 £0.01 2.0 +0.025 40

F3-7 EEREAAYNEALEASSHRESTRENXR
Tab.3 -7 The relations of protein binding efficiency with the levels of sulfonamide

in cerebrospinal fluid

drug protein binding efficiency (% ) CSF level/plasma level
sulfasulfonamide ( SN) 5~20 1
sulfadiazine ( SD) 20 ~60 0.4~0.8
sulfadimidine ( SM, ) 60 ~ 80 0.3~0.8
sulfisoxazole ( SIZ) 60 ~80 0.3~0.5
sulfamethoxydiazine (SMD) 75 0.3
sulfamethoxazole ( SMZ) 60 ~70 0.3~0.5
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Tab.3 -8 The effect of molecular weight on absorption when injected with different routes

drugs molecular weight dose mode absorption route
Na™(Cl 58 blood vessel
Fe” Cl 270 i.m. blood vessel
strychnine >334 i. h. blood vessel
snake venom 2 500 >4 000 i.h blood vessel
sorbitolferric citrate <5 000 i.m. lymphatic vessel 16% ;
composite blood vessel 50% ~60%
black tiger Snake venom >20 000 i.h lymphatic vessel
russel Viper Snake venom ~30 000 i.h lymphatic vessel
diphtheria toxoid ~70 000 i.h lymphatic vessel
ferrum-polyosecomposite 10 000 ~20 000 i.m. lymphatic vessel
neomgcin-PMA composite high polymer i.m. lymphatic vessel
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G 2 5 ke O RS Bt e — A A R, R R b SRR SN R AR O 5 I
1 5T PR AR AT G

B 5 S 2458 120 ml 24 MRE V0 2R 10 7 o bl i i /DA 22 ) FO A oy 22 0K
K, pH I ARER 0. 1,

= e

i 5 i R R 28 R G A, LS LR =R R B DO IR TP R R s A
A I Y — ik AL U5 B 5 (D) BN I VR % 3 2 I YIS ) IR — O 5 e 5 ) T e I R
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Fig.3 =5 The behaviour of urea when treansported into different tissues
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TR LUK I R i PR 22 . 36 3 — 10 AE K pH 7. 4 B} L4350 A 125 00 25 9 , 5 i i A T
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Tab.3 -9 The effect of physicochemical properties on the transport rate of drugs in nonionic type
through the CSF

plasma protein partition coefficient

permeation coefficient

drug pK. non-ron( % ) binding chloroform heptane .
. (P ,em/min)
efficiency (% )
pentothal 7.6 61.3 75 102 0.95 0.50 ~0.69

amidobenzene 4.6 99.8 15 17 0.55 0.40 ~0.69
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continued
plasma protein partition coefficient
) permeation coefficient
drug pK, non-iron( % ) binding chloroform heptane .
. (P ,em/min)
efficiency (% )
amidazophen 5.1 99. 6 12 73 0.15 0.25~0.69
4 — aminoantipyrine 4.1 99.9 15 15 0.03 0. 69
pentobarbital 8.1 83.4 40 <0.05 0.17
antipyrine 1.4 >99.9 2 28 0.04 0.12~0.21
acetanilid 1.0 >99.9 2 3 0.01 0. 039
barbital 7.8 55.7~71.5 <2 2 0. 005 0.026 ~1.029
N —acetyl -4 —amid 0.5 >99.9 <3 1.5 0. 004 0.005 1 ~1.001 2
sulfaguanidine >10 99. 8 6 <0.001 0. 003
Cp —Cogp
epe Ly in l
[ Cp,
CP1 :drug concentration in plasma; Cesp .drug concentration in CSF;i:time.

F3-10 I3RS BZG Y R ER LM R B R I I i B Y S
Tab.3 -10 The effect of physicochemical properties on the transport rate of drugs in ionic type
through the CSF

permeation coefficient

non-iron plasma protein
drug pK.
(%) binding efficiency( % ) (P,cm/min)
5 —sulfosalicylic acid very low 0 22 <0.000 1
N — methylnicotinamide very low 0 <10 0.000 5
5 — nitrosalicylic acid 2.3 0. 001 42 0. 001
salicylic acid 3.0 0.004 ~0.01 40 0.002 6 ~0. 006
sulfanilic acid 3.2 0.01 3 0. 005
mecamylamine 11.2 0. 06 20 0. 021
quinine 8.4 9.09 76 0.078

TEMLIE pH 7.4 W, 55 BV 245 ) 32 58 DL 5 B A7 75 100 55 B0 24 ) 5 22 DUAIE i 8 RUAF A, T
I 555 T P 24 ) O 1) i W s, R T 25 WA IR B R R O/W o S RN, 2 S
L3R 3 45 R L BB A — i A B S WAL R — IR T 8] 7 25 4 23 B, (H A 25 W i R e e A
Je 25 RE A 25 Ao LA 5 ) R PR B WM WR S 22 E 2 AR I R S TR S T R L SR R LA
AR AT AR o IR VA e, A R S 1) i P 0, R T ik oA R B L e e R 2 e
KT 1 ARATRESE th T 5 IR AU 3™ A AR S R 45 5 sl
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AR AR T IR R B3R 7

BBB 5 A7 7E — SERE S M 1 300, B TR AR | O R A R R R AR A L A
R e B L R 14 B Rl o R T 09 3 Bl e s AL A P A R 2 SR DR AR BRI RE
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43 ( chemical delivery system,CDS) SR B0 ik PR et 306 ok SR R 4 2k R B A I e T g
TR T ROR |, B4 B My B2 RIVE .

(2) FIH BBB b 3244 55 AR N C AR ST Y 558 A0 DATC AR ST R 48 1 25 ) i 48 K 4025 &
g¢, R REE 1o Z KA 0 MR i i, B 25 Wi 1k BBB i SR 4 K 2 R G AR AR N B A -
ELWE RGN AR, RGPS B 4f /T 150 nm, IF7E RGHY R TEB 1 LK PER R £ B2 (PEG) ,
AT S 2 oK AR 2 2R G A A RO B I TR] 42 v IR N A s 5

(3) ¥y el ey RS O E R A & |, B8 1l i 2 519 T3z pL
I Y AN

(4) TR 6 0 0l A5 % 67 H e, 6 2 W sl oK 22 2R G B A B 2 - A 1, AR R A £ H T A
W BT 66 0% 175 5 W B A 5 B A e ds ) AL ) 32k 38 25 0 AT

(5) i Fsh Pk e B B BB, (4 BBB B A PR AT IF, B4 24 9 3 1 20 18] B A M
R BORA R AN 4 RO B2 R St BT AR S6 A B A 55 W) 52 A RE (W] i 2E A 52 ) o
WX 258 28 G0 ) T A= BRIDRE e H 2] T I R 3697

(6) i G R AR L 24, n] LU AR o 25 Wy S8 ok I i o s, EL ik A 20 2L, SRR 1R 2
WREE R B T et 2K B L RN T 2 R R R AR AR N . 24 DA S AT
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FTAG = SR [ WL R 2R [ VR I L R 3 B IO VR A A

FHET ZYRRRILAS

AR A 92% W2 A 2= /0 it —Fh 258 4% o 2 08 2= 3T 10 Rl B 2590, 29 2% (95T
Az LA 45 R AR I A BRI, H b B FLAR SR M A S 20 20 8 24 SO 45 1) B0 iy T A 3 B
SRR 204 ¢, ERHATE A RG0S IR UIGIE RG22 8] A7 A8 4 G 8RB, SO REIR S
3 JLIR) P 44 P9 4 o RN 2 ) 38 e e 5+ o EEE AR

—. FREMESER LAY M iKITEER

Jit B AR DLR B IR LAY R £ R 4 B
(@3 —6),&%%%5@???”?%&%"5(@% foramen ovale

superior vena

cava .
aline

B B AT ARSI S, H ieror caval TWNAL [ eft ventricle
BYH 15 ~20 em,JEZ 2.5 em, A 450 g, vein artery
" right ventricle
WERZE MRS aa8, NgAa

hepatic vein

W LA 9 43 52 0 T 1 T 2 50 1 — 1 duct of
MHEUFE AN, 59T 0052 %, arantius ¢
B 2T RN, EHREH L,
TN, 2808 T B T T 0 B A B Q
MR, SR 1 B — S AR T A 4 e placenta umbilical artery

portal vein

umbilical vein

TR A W 0 T B R L T
JL 58 5 = 4 £ 25 BB A 4 ] M3 -6 )L

Fig.3 =6  The blood circulation of fetus

FEWEE R, R LAY SRR DA T N A B il
MR WA 46 3R 0 5, O iR L B A8 ™ 1 LA
e ZAAR A i AR

I LA A 1) B AS R U A IR 36 1 i LI 478 B a8 38, B B0 154 £L 30 Mok 58 R ik
B NIBF R IROR B9 R A E IR R AR ORI, b — 80 (29 179 Ay )l ad i LR Y &
Te——al kA FEAT K , HAR R MU 2 T 0 SCHE AT, 55 JF 1T Kok ) IR TR] 2E A
K, — B2 K LRI AT 0B, 5 IR Sk R By b e e K AL RS, S A 2R
S Bk HARA F BBk, RS T R BRI (249 3/5 ) 3 i b7 6] B Y B 15 L B 4%
BEAZEL P M0 SR IG A K th 3k A A 45 2 B 48 B A SR IR,
W2 ORI AR AR L e G L A B IR 22 5 sl B A I 2L

— | YRR

N B AR ML PR ARG L2 18] B — 38 0K 2R B B (M 55 B e ), JFCARE ISR o i o o, 222 A
BERAE IR R GRG0 50 S S, A RERIA G L . G35 5% B 0 1 5 15 Al A AR B

2 B s AL LA B sh Ak s I EBh e aa . KRR 25 W) LA B Sh i iz ad o i 4, A i L 2y
Yy BB PR D) 3 3k i LB B 5 RHON 1 IR 600 LAR B 26, 45 5 B iR A 23
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JiRE 1000 DAL AR R 25 W e L i, R A PEARG | R 8 1 A ) W) Jo o 2 R D6 A9 I S e as
Doy - BREAES WEHATEATRIL B AR FELUE A BRI 6 L AE K ik 3
e WIS S0, Jifs 155 2 0 AR AR L3 56 | M IS 25 W ) R As AR TR . e b, 25 B A S AR A R
WHEE MG P A EA, R A S EASS G Y A4 sl e £, R iz Rl
BRSSO BOOLEE A NG BN KT (Na ™ 0 R 70w 0 25 1013 ) 3 3 32 s e as L) kA
[Pl REN

SR 245 0y 0 3o I A5 00 PR R 2 AT 2 W R BRA R B, 3 AR VA R S R AN O3 R A L
LG B 455 58 25 I JIG A9 A= BUR G, Al A i i i iR B AT IR AR KAE I 00 5 A,
9YIE AR N B A R AE R BE R A IR SE 018 3K 0 TR AR UR S 1, 4 O 2 M2y W el o o i 2 3
BRILER

2R A T B R R sl A I IR 2 A DR R Zh BE 2 BIRIR , 25 W i o A A
O, B AR H DR N REE S RIS LR N B TVF 2 RAE P A Al ) S A IR B

= AYRRRILAS T

B G A2, R LG 5 iz AR LIA N A58 . LSRRI 258 00 A AN TR R LA
WA 25 AT RAE A 22 5% . X S2GWIR S AL 25 & R IR S0 I i 1 LA SR LA A 4%
ARG B i AR BE S A AR, AN 5 2R Z S B S A BEIRB RS S, K BUIG L i Hh A e
FEAU R AR — 7o A7 X S I6 L I A B R S BRI A G o R Z IR 1 h i, A
G LA i/ VA BE LR 0. 6, T BRI LUABEA S 0. 4, AT DL 25 W38 5 itk AR LG P o S 3iE B 3
Z 25 5 Tade i M L LA R 4170 sl oy ) A e, i ufe 3 o A 2l 0 ) L i e K TR R i
JLHY IR S, BRI 252 B RE S5 T T, MM A 2 U LG 49 1 A B0, I i 5 e [ e AR 1) AR A
2GR HY 5 TEA, hTHYESERILPRME RS E R, L, 522625 Yy annd e | g
% H Z AR PSS 2 A R A T i

BN AYHEERARS R

—EAFOLT R 428 i IR Y 10% ~ 30% F2 A, ok am v L v . BRI 414!
M O LRGP e e A 2 — S Wy 1 IR W A R is B 18 . IR AN i 2540 7%
A, 30 23 S WA VR A AR 2 2L 280 o A AN JE O AR 2 3% 1R 45 35 0 o 1) i s 4L 41
(731 A0 AR, T AR ARk 28 285 M 76 9 P A9 e 3 JBL 3 DR AP BIL IR T R A VR

25N T R AT B R A W R IR A R F AR R 4
A P VA e g 0 7 v ) A R 2 BB IR s 2 SRS 245 0 B PR N T 2R AR T, AT 2459 5 4
FL45 & —HE 2 RN 24 30000 B B AN A S5 2t ], (0 an i mss 2z 2 R A PR AR i A 250 0 i Bk
SRS P L PRI R R e 8 AR A B K U i AR PR BRI T 5 O3 — D T, B2 A )
[ BT LU0 A, 45 25 1 b e iR PP R 25 e 3 s T IR 5, 2028 3 h aR B R 2 45 2451
/N I 2 e JRE G T R 2 2 1 i AL R O R AR, S P e TRIAR R JRR P A RE 4 £
5 ~19 min RIS 27 i FBRGRIRE , 23 A5 22 )06 15 20 300 245 ) SURE 2248 i AL 2R R R i ok, £
ML RN PN 25 0 T o 1) 3 P Dl 2, A IR [ T 55252 4 ~ 5 b,

~
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ST HUkNS TS HAE

UTAER B BURZS R T 2 9 8 W 25 Na 7 4R T B s A 1 25K, 25 Fh 2 P R 37 #L
i) 1 770 LA e o A0 o R o 570 3 0 A PR I FH - 3 B 51 28 4 T IOk 265 25 R 42 T i
PR, Un R FH A Rk I AR PR S5 BORE B A S RS0 1 1 590 3k 2 3 5 AT SR s T B R 2
Wy A BEAERORE | T ARORE AR A 1T LR 900K BT OR AN, il T RloRoRE AR AR /N =2 i fi
FHERAR BRI RRE S BUROR 25 25 R GEAE AR N 20 A A RS IR | B0 Uik 20 25 RGERE T 25%)
JEA BIRIN AR o A BRI TORE 45 25 R GETE R N Y 20 A e

— . ML R EEMRIERFHLE

PR RGLER 25 ), 6 SR ML A1, I BT RE -5 10 80 A S o A AR A AR B —
F WA B 0 A I I B 4G DA S A R AR . SR, BIOR ARSI KA (9 R/ N el 4 25 07 vk ik —
A E BIRFE RTERAL UK B2 BIOR S T AR AL (/N Bl , 38 e 3 R R AR RN, AR
BATE S VR 1B ) SR AR LA o, — T TR R TR E A T T DU P g #)5 FR 0L, 575 — T T 2 2 SO £ i
TR TR RFSE R 25 , ] 3 P e SR T 2 R 3 R O IO 3k S BORE SR A FE P BROR, 26
ALLER) 75 30 T L T I B BT6 7, AIREAR R T 7 e B8 O 5 6 200 10 AL E AR, O
TEACBA AR BN e 2h , B2 RO A B — A Wik 2 0 2R 0 1) 5 e 2 PR — 5 e 2 O BB A
P ZH AR o RAR/NT 7 m BF R ORI AT B — 7 Wk 200 0 2R 9 1 s 4 i A%
P T W 0 B B, o TP AL 2 RO i B — A W 0 i 2R 0 k24 el A, — 1 e 2 1 e
Ji ] BRI A, BE— 20 YR AR R IR I B2 WA P TR R AL, o m] i) S B VR T T A
PRl B A LA 2R, U AF R RIS A B RS /N T 0.2 um AR 324 Ok, i B0 — A a4 it 3%
GU F MR 2 R — AR AR B R ML S ROR AT, st A A% — A Wt 200 0 2R 48 ) e o 6 40 I
LA FLB RS IR EETE AR BIL 2 I IN IR N AR R 1 5 T — LB R 24
Wiyl # o DROATE ST AAF T, B0 A P9 K2 2400 6] LB 2 308 O sl B VT i, W Ao 0.2 pom LA
R AN T OB A 2 A SRR, 2 KA IR TP AR

B3 T W A A W 4 O, BRI 2 A0 3 PP A9 — L8 8 L BOR A AL AR T, i B A ik
252 2 /0 ] e PR I AR F R AR AT, — R BT IR BEER (opsonin ) |, & AT IR R IR A 3
T, FFAEE R T B 2D B — A W0 i 2R S0 Y W 240 R AR 9 1) A — R 2 M AR, D5
— Rl IR, B RS S IR AU 1= L RIBER 7> T A EAE A, S BUIR B XU TR A
[ B2 BB, — 5 1T 5 RS i S P B 3 25 W) A [ R B2 O R, 5 — D7 T IR I AE PR B R i A 5 F
PN - TR R G, RO S R I, AR T (A8 L oy — BREE ST 4R 1 ) AT
3R L — DU SZ IR A0 R At SR B O, O ELIRE i)™ W it 46 2 11 e JEE A3 R T 22

A B2 OB L IRRFE | o] SOAE 25 W IS A MR P9 o0 A ek o S0 M) P BRORE 0 B — 7 Ik 4R
MR GE R AT s B L R 25 s B A T - I AR A, TIRIT SR ARG
SRIBIG o AN 8 g R PO I A SRR A A — A W 40 0 5 1S (90 72 3R 7 M A 2 5
o P 5 B R 5 il ) 24 ) (H I S 25 T PEAR O, T 5RO LR A 58, BRI 1 2R P R o
PR AL AU 25 W i 2 1, T EL S IA 28, i o A 700 28 (19096 9 7 i 5002 3 36 77 22 £
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30 ~40 £, FIEHEEAREULA 32—,

B85 3R — A AT 259 AR O R FE R H (I PR N FH A2 B R i FH R
Fr AL ZE I WU T B R A A A A O U v e B B A, FE R o A R B R
FB5E RN B HE 4 mg/kg 75 25 /N LR DK RS, 7E25 25 )5 24 b O IErP 925 Wk 2 — i [ il 2
RS54 55. 1 he wg/ml F17.8 he pg/ml,

5 PRORI AR B PR 28T R 24 1 AR o VR sl BRI W T AR 0 25 4 e R RE R A Y SR A T
¥ — L A L ) A e | S ke B U0 15 25 ) RN NI B A 45 G . — BLEIER SR I, AT LN TT
A JE R AR R A L T R R TR

= MRS REEN S BRI EER

HHTAITE 2 W], SRR — 0 I 4 L 28 490 155 Wk 40 O DA B AR DAY 45 35007 7 SRR — 0 Ik 4 1) 5% B
& RE A TIORE 25 2 R GEAEAR N A 1 2R | 55 SMBORLAS B i) AL 1 Bt ok i R A% 3R T
A K ZH 2 ORE 4 3 53T BB P 5T 5 P SR A — SE S

(—) dEA R 11

20 JHL X GO (4 A FH K 24 W 1 18 B 32 A7 A LA TR AR T O =X

1. JBEEAE

JRETE) VR A PRI e hy i )
iz (inter-membrane transfer) , & $8 fHCR7 A1 AH 41
200 0 TRD A4 R SR8 i A R L S 48 i S B 2 )
ez (3 = Ta) , 3 F AR FHOE 4 2 B0 i
[ R st R S R, A0 BE AR IR A B -
T PR 0 25 T 5 40 ) 2 A 43 =7 DRI R
SRR R ERT ks SR
PINEARSZ 5200, 53 A0 I B B 28 1, R 0l 2

contact release of the liposome

%%_:J_E ﬂﬁbﬁ IJ:_' & m 5 EE E ,TZI:?XL\ /——t gé ,fu E/‘J ﬂﬁbﬁgé a;inter-membrane transfer;
e, SR YRR, PRSI & AR b contact release

AR AT BE BN B R 1 2L il 24 A9 A 8 Ik 1
Jig £ F1 RN AR A L4

FZ Al BE L ( contact release, & 3 —7h) JEBEEME ) 55 —FOIE 0, & F 22 B T IR BRI 40
JHL A e, e B B AR S ) 95 A P AR R AT A R i S5 AR P AR v 24 ) R R 1 4
Feiz o N PR B v B RE 5 KT 309 I, X RGOSR A5 S B

I [v1) 6 3 1142 o R A e — R ARORLAS B IR AN E AR L P O T O 2 X T IR 8 8 L A i
RE T B 20 M 45 24 ) A B S, X S DMORE 2R e W BT NN FH I s 255 1 I AR 4 e o Rl A
JBT P It 20 P 8 ok 52 A P i A o 4% AR 48 T %0 R AR D O JB A B ) 2H R 245 0 A B g
Joi s Al S A AR A

2. Wb

W% B (adsorption, &l 3 — 8a) J& 48 UKL I B 76 4 B 2R 1T , 2 GOk AN A AR AR BEAE R i, TR T
308 11 ) RN B, A2 DR/ IN %R R R TR W A 5 R RS2 R, TR M AE TS AR R B — AP N
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TG . WFTE R W B AR B AR RO | 7 42 0 SR T A B A TR A AR 3R R B W R
3 SO

3. mG

fil 5 (fusion, &l 3 — 8b) J& H1 TN JBT (A I v A 8 A 5 4t B 1o 20 ok i AR T 7 A= 58 A TR
YER . RlG R 455 S 30U TR A2 1 25 ) 2 R TICGIE A AR IR AP SEB0 R BH , R FH i o 4
2L Rl A T, T LUK A= 05 M R 43 7 i . DNA  mRNA FRBERR IR 1T (cAMP) B R i% 18
AFEFRARREPN o PRI IHXT 7 A= T 24 0 T R 598 200 LR, I B 1A 428y T I 354 v e T el p s OR |
FE O G PR A0 s A 198 e Tk 22 20198 8 3 T 0 1 R A AT R R G o F T U AR 1Y
T 37 A B, AT BH Lk R 43— 24 1 R Tl 2 A L R A A 1T P BT AR 2K o F 2 AT B TRl AR
FHTTAS 52 BRI

4. NAF

IWFF (endocytosis, [81 3 - 9) JEFE MO B A% — A W20 B R G40 A, R 2 B4 — B 4 A
R AR SRR AL O G R T A SRR A A R R A B X SOk
) EZALH], N B e R ROR R B R (A2 N U, SR )5 5 4 RS b A48 4 I B2 &, O F
— L N B R/ NEE RO A0 7 BLTED B S M BT RRE b 4 B T SR AE A M N BN, XS R AR R
WHEAEH , INFAE H X5 b 75 W ( phagocytosis , PN 91 0 [E A ) FHL K ( pinocytosis , N 7 ¥ 0 i)
) o BN TROR 2 AR AR TR AN AU ML SS T B /N0 AT F — 25 R 240 J 5 A i il AR il &, B A0 R R
it £ K TR 25 . 25 RIS R S AR AV T, A T 2 08 DI I AR 2 i — 2D
i A A2 i 2 AR

|

- N
K3 -8 JRBIRAIE B AIRR S K3-9 JeEURMNTE
a: I bl A Fig. 3 -9 The endocytosis of liposome

Fig. 3 -8 The adsorption and fusion of the liposome

a:adsorption; b fusion

i AR oKL 2R Gt BE A S M s 25 1 2 vh T AR R R 20 D3 28 9, ] (A Rl i 9
PR 245 ) 3 IR A A, 4 BRAE R IR P A

(72) BRER BRAE PR O A N 23413 1Ry 5 i

1. RAR X o0 A B
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TIORE R GETEAR PN 8 220 53 A RS2 AR I 52, 1T 3R M R AR A R A R, = 53 3k LA
PR FEAE 53 A1 2R L A AL, FfagE— 25 2 57 1 4 2 A A AR P 5 AR 5 /DN A Ak ) = 2
RAET AN - VRN R G, Q0 ARG 2 ZNGRORE 32 2 43 A 3 07 5 A0 4% T /N B Bk A5 T R a4 1
Wk 240 JH ) 5, o3 A B A ZH 2 b T TR N 2 I, A ESEHRIE 12 ~ 44 pm 1Y AR G
FEER KT S 10 min J5,95% LA F 23 T ;0.5 ~0. 7 wm BOTECREZT 85% 4345 T, 2% 434 T4,
WRIAR R 0.2 ~0. 4 pwm [ B A0BE G KBTI B B 5 /N T 0. 1 wm (9 GRKBE T 25 5 375 58 1 J3#:
BT /NF 0. 01 wm (YRR ) ] 2892 4 T B 4

2. HL] X 43 A 15 ]

FHCA 2 18T 114 FL g X LR DAY 190 2 A RV R Ffe s i S8 5 1 200 O % T3 % i 67 e A, Y 1E P 1
WEAR 2 7 R A0 M A W BREE R Ty 6 P P Ok U] ER 1 HE TS 4 RS 5 1 11 A R A s

THORE Y T ¢ H Ak ] 52 M) ORI ML AR 0 48 G o WFE R I 2% A 1 ml (i fOkE 3R T ¢
SR 246 X B R AR, I L 71 B 10 T 3 ot 2 1 i 7K e P 22 0 % 4 R B 38 ok R T (s fok 2% T R
PO R A AR B R WA RE i K A RE R i DR Aok 2R A PN Y R A A AR

FHORLAE 1LY F A8 8 07N A 2 TED BT o P ) FIOA 2 T 70 b A% A 248 o) vy It /DNl PO B 2 g
TR I Bk o 08 B i 3 e i S ) L S, i AR R XA L0 AT R A A
Ca " FEAERTBOAMA €3, C3b & UK G W B v Bk 28 11 9 2 A4 BT A8 Ah R it 1

T AR R B9 3R W AROR 2 T A9 PR AT X 24 00 1) 240 ML PN A i LR TR AR X, T A M R SR T E
AL T BH BB BT AARAE S 25 W ik | mT AR E 25 ) ) A B P i iz, W B 4R R DNAL Y 5 e
B P R Y RGBT RCR . SRR — R KSR o AR A A I LT, ST SRR S A
PARE, il 28 5 BH B 1~ KR, A by 5 DR T Y 48004, AT ) B 48 v R (R 3R GR K o 2R 0 I e S
— T PR I T A RE TSR 0 SV g o 5l T R ) A RO T LA R R I A A

(=) SR 2R DI i ek A A 23 A 1) 5 Wi

H AT OB 45 25 22 GE A B RS e 2 R AW, R AU B2 (W AR ) B2 (O
JEHHE VEA I RBE ST R FIA R BESS (SRR AR CACHRAL R Yy ) o X 2o RHER 2 A 4
DAL AR W) AT R R P R T8 A P A VR PR B8 T 52 45 Tl A A 4 P PT A 2 I ik 2 N, i 2 11 Tl o 2 1
THOEREL A B AR FH 5 8 A0 X A ik EL A WA A FH 55 38 1T 15 40— R A 1 I W el A e
fiff SR I B 2 0 (R R

=, KIERNH AR

H T 5 BB T A TRIORE 45 25 28 GE A 1A PN AR PR 4 5 Wk 240 A T BRAR PR, A P9 )T B~ 10
RAEBEA 1 ~10 min, i PRIV HAF TR AT )R A4 TRl R, DRI BE 5 8 3 445 i, ko] fE e
AR e 200 O RO A e 32 PR P > S T R A PR Ok 25 25 R 4

HIKER 25 ORLTH B A% — A MR I R B OF A RO bR, RS, H ok,
TRORE T I R 2 (A B 2R ) A A 22 R 68 A W A R P01 R B A ) | AR 286 A 281 7 e 4 i
R BEJE AT, AT R PR BIORE 205 24 28 Gt 35 22 I S8 A Dl 0B S5 RO 5 7 Wk 240 i R
I LA K B i 45 5 R IR T2 A T

R 2 B, A R A GO A 3K P B RO 9 22 40 4 B G2 ] o L, D) mT B S A folohr 7
HAGER FP A 2 30, 3 bl 2L Ok 5 A A PR ROk . 5 6 T A9 O 9 At e >R FH 26 T 468 i
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TR ZPAR Rl — 7 B RO KA B TR R S PR £ B (PEG) DI A 454 19 77 305
A BHORL R 2R THT , R4 5 1 GIORE A S A PE A ZE B0 | ST S 398 on o /9 225 1 7 BEL 8 folokr B AT B
Wk, LA AP - ER AR M RO A AT I AR SR PEG B, JHC 3 TR S A 1T 35 K
(1 PEG BE 5703 5, Pk 19 PEG BERG 9 1 15 B (4 238K P /b 1 I ¢ 2 1 9 Joi (A58 14 A
YRR BAR 1 4 W 4 A Wk Y R B SiE IS T FEAR B 2R GE Al B IF ], LA fORR L oKk
SEIORL 2R 25 R GUHER AT LR AT L3R T i AT 1B 1

Wep AR R R A28 o T s S PR SR B SE AR BRI R A PE T . LR B XS /N T 200 nm HL285
P BRI RE D ARAR . AR A R AB IR ORI R AR Y 6 ~ 200 nm BRI BRORE e 41, 2%
TET £ 1 FEL 8 B0 AR 570 PR A 7R AR Y B 208

M, W E e zs R

PRARUAY I 1) 25 2 2R G BEORRESE 1) 201 VAL & B S A0 M = 240 P9 PR 25 ) O RESA 31—
SE B L MRS AR 25 0 IR ] 17 3 80 2 A A i 20, 3o R AN S RT A B e A, T L T AR AR 2
PR ERIER] . B ATRT T ARSI 45 25 R 5 R B A IR LA,

(—) BeghHen

TR R ) B 1] 63 25 2R 5T, A0 05 JIR 2 ) 24 0 S 1N A 11 5% o A4 0 J e, 342 282 )
M N R A2 55 . PN R 20 M2 AE L 30 ~ 80 nm [FLER AT 100 ~ 150 nm F) B 44 45 Ok 7z 8 B2 it
ATHE Xl TR AR R T AR P A 2 T R B 1) B et E AR TR sl A 1, A P A
PR E R e o T e 290 0 P Wt A 8 TR0k 28 R Rk 4R T A% — A 2 ML R 48 A 4
G, I Rt — ol o A sl A 1 SR

() Eghiein

1. FRAHE ) B 1

X RS 2 P S SRR B 7, X (RO 3 TR R AT 468 W T 3k B0 1 25 28 9 F 9 TR O B P
ROk 7 G 1 Wk 200 0 A A VR S, A ) S g B 4 D R 8 A S Y 2 2 e i
X2 PEG A5 4 GOk , A RA BT AR s R ok — 20 455 B PEG KBE B9 R S, T IR AE 12 1< ok
AR PR R T, SCRE ol ik ol S 20 4 s 40 i it A7 32 sl Ui

A B L I B 7 Bk B 2 T4 L BE AR AR, B X R 40 g o 1 A L IR Eh g, AT
PR ORI L —$R P . AN Nortrey 25 75 B[ 598 55 iR R L 3% $E PR M 3% i 220 4K bR, 4%
BB E 1% 5 SR AR, AT LA S5 A0 e SRR AR M 25 5 1) T MR R 2 e 5 IR R 4
ASTRAL I TR K . SN B A M SRR, 7R 22 288 R C IR Uik R4 5 BUS E 4a
FIMPCIT AT BEGUR 3G, 45 R G 52 i T U4 A 0 ol Jis 240 0 355 1 ) 500 4 U 2 25 9 A9 35 T s 4
A7 PP = 0 LA P B A A T AT R B 1 S AR LT AR OX - 26 I B PEG FaUE 1Y
FRLLFE RN TR L 0I5 3 B A R S A 1

W AN Ta] A L2355 B IOk 1) R T, AR BE A S5 ) AN [, P fokE 3R e TR AR A 7 2R AN T 14 23
Ais o T A FUBE R B BORE T L [ MR B, T2 B0 A TR S B A L i A H B B R 1 ik
KL K2 MBI T A A H S 0 A1 A ) = A v A T TS

2. Wy RALsA T ik Y FE B )

(1) WEPERICRL G ORE 2 K Ry 0 245 1 (] IR 6, 28 A BT B (RO 2025 R 8 b, A6 IO I 3
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AN , TERE T VR R K S0k 5 1) 20 A B AL o BFFSE 2R B R 1 ol R L P I 9
Xt SR A4 A FH 0 i 2k 7 A 4 i O R L D) S S i L AR L MR R A K (10 em/s) BB AN
(0.05 em/s) LM I A0, BEPE AR ( <1 o) 502 B8R FERE TR AL, O T RE DAL AH 2L Y
AT, © UM ZE M A R 0.1 ~0.55 em/s (M4 40, 7 0.8 T(8 000 Gs,1 T =
10" Gs) BIAMNEE T 3R LME A 20% (/) WO BEPEROR 23R 7

RO 45 25 2R G0 R 25 W T AR A0S T — A Wl 36 4% Al 48, 0 HOW TR 97 B 38 B 55T A i
LR B B R IR AE R R R DA L B ) R R R A R 1 PR R
R 2, ANRETE B KN 255 WG SR I RS i 3 (08 D s [ LA R o b3 7 7 i A 4
A B B B A

W ULREVETRORL 45 25 R G0 WEVE ROk REVERURE REPENR IR WA TR 2 ORD REVEICEL 5 . AT
Y2} 10 ~30 nm B AHRL G, W1 FeO« Fe,0, 5 Fe, 0,

(2) AREECRE I A A AR I R T A v B 2R DA RS S Ao B A S Y A B A
AT R R 386 Jom g 55 4 B 174 30 325 1, LIS 25 40 00 R il e £ 0 D G B AR 1) 3 R T, B RS
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ABSTRACT

Drug distribution means that the drug was absorbed from its site of administration into bloodstream
and then was transported by the blood recirculates into different tissues or organs of the body including
the site of action. Once absorbed , the distribution of drugs was evenly not throughout the body due to
the different physicochemical properties of drugs and physiologic factors of body,so different drugs have
different distribution characters. Body distribution of drugs not only are related closely to therapeutic
effect but also cause the issue of safety,such as the drug accumulation in the tissue, toxicity and side
effect.

Apparent volume of distribution( V) ,an important parameter of the drug distribution in vivo ,is the
volume of fluid in which total drug in body was distributed at the concentration measured in the plasma
if the drug was distributed well through that volume. This parameter can reflect the distribution charac—
ter of drugs such as the extent of protein binding and tissue distribution with drugs.

The influence factors of drug distribution in vivo were mainly the capillary blood flow and permea—
bility , plasma protein binding, tissue and cellular affinity, as well as the physicochemical property of
drugs,such as molecular size, chemical constitution and configuration, pK, and liposolubility art also
contributed to in vivo drug delivery,and the particle size of microparticle delivery system. It is plasma
protein binding that influence both the drug transport and the drug metabolism and excretion. Drugs in
blood exist in the form of free and bound respectively ,but only the free molecule can leave the blood-
stream and enter other tissues to exert pharmacological effect at the action site.

The transport of drug in lymphatic system depends on the molecular weight and physicochemical
properties of drugs mainly. Usually ,macromolecule and liposolubility drug can more easily transport into
lymphatic capillary. It is hard for drugs to transport into the brain and the placenta because of the ob-
struction of the blood-brain barrier and placental barrier.

The body distribution character of drugs could be changed to meet the special need of drug trteat—
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ment, if using advanced drug delivery technology, especially for microsphere, liposome, emulsion and

nanoparticle and so on,to design various kinds of sustained and controlled and targeted drug delivery

system.
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