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Table 3. Mean Skin Temperatures,
Calculated Thresholds, and Gains

Core Temperatures,

Saline Amino Acid
Sweating
Mean skin, °C 32.5 = 0.3 32.2 = 0.7
Measured core, °C 36.9 = 0.3 37.2 = 0.4~
Calculated threshold, °C 36.7 = 0.3 37.0 = 0.3~
Gain, mg-cm 2 -min ' -°C ' 0.8 = 0.4 1.0 = 0.7
Vasodilation
Mean skin, °C 32.5 = 0.4 32.1 = 0.7
Measured core, °C 37.0 = 0.3 37.3 = 0.3"
Calculated threshold, °C 36.8 = 0.3 37.0 = 0.3*
Gain, 2/°C 444 = 421 810 = 1404
MAP, mmHg 90 = 15 87 = 21
Heart rate, beats/min 78 = 18 80 = 18
Thermogenesis
Mean skin, °C 29.3 = 1.9 31.1 = 1.5~
Measured core, °C 37.0 = 0.3 37.0 = 0.4
Calculated threshold, °C 35.8 = 0.3 36.2 = 0.3
Gain, ml - min ' -°C ' —149 = 180 —100 = 166
Vasoconstriction
Mean skin, °C 31.4 = 1.2 32.2 = 0.9
Measured core, °C 37.0 = 0.4 37.1 = 0.3
Calculated threshold, °C 36.3 = 0.4 36.6 = 0.3~
Gain, 2%/°C 24 = 15 36 = 30
MAP, mmHg 92 = 24 95 * 21
Heart rate, beats/min 75 = 18 77 = 24

Thresholds were calculated based on a designated mean skin temperature of
34°C. Mean arterial pressure (MAP) and heart rate values were recorded at the
threshold. Results are presented as mean = SD for nine subjects.

“P < 0.05 compared with saline infusion condition.

14

2020-2019 -1 -2 &S

01/10/2019



B alesa

Sweat pore

baias 522 Qil gland

Aaline GilSlaw 13 2y Ya ¥ Jlgan Haii Aalees iy &5 ¢ Jga o paall alall O3

fandal) 3 gall g plall oo 1) (aliaia¥) (33 s dhoxll REH - N EPERPLEFAZI N
09550 40-20 LgiSlew daub

alal)

L J

Sensory fauall GYaiivall

receptor , e =

o (il yalm) 5yl
Epidermis

33 Sweatgland Jf
‘qﬁﬁ%—
Hair muscle
3 il Alias

5 el l_'...a.:
Hair follicle

iy gy das i

F o * . -
R k Dermis 2.2}l
3 o Aad¥l Gas

/7 Hypodermis

Hair shaft

Routes of penetration

1

Sub-epidermal
capillary —

Eccrine
sweat duct —

Eccrine
sweat gland —

Sweat-pore ﬁl 21 31

Stratum
corneum

Viable
epidermis

—— Sebaceous
gland

Hair follicle

Vascular
plexus
Dermal
papilla
Dermis—+—
-‘_-—'_\-_-‘_\\‘——’__ﬁ—-‘—_—’
G -2 5K 16

2020-2019 -1 -2 &S

01/10/2019



01/10/2019

sal) ik

oY) (Y Jadl e A
( Hypodermis -4aty) cat) alal) ol gawdl) -1
.( Subcutaneous Tissue)
(Dermis) ¥ -2
(Epidermis) < -3

(Hypodermis) aall cad mawdll -1

ALl shaliall 5 laal) 138 aual) hlia oaalsi m
byl sy Jaadl Apn )l LA (0 Cliayad 14lpdy m
‘ A ged dae 5l 5 0¥ S g
? dile -0 m
A3l Adle sl jaas -
las ¥ g dpwi ) adll de ) (5 93 -

2020-2019 -1 -2 &S



01/10/2019

(Dermis) 4aY -2

(o4D) ala 5 (clia¥) ale0.3 giSlaw L2l m
(A=Y () e dadi 1 1) aili w
(Jiu) ) Asud dad) -2
tlgan ) Auhaliall by Sl Badntia e Aada -lgialy
Hyaluronic acid, Chondroitin sulfate, )
(Dermatan sulfate
.Elastin, oiad) o cmaY o<l il -
pAall elall Ol A iad g alad) (e %70 JSii L g3 &
Al

ddalll g 4 gal 3\,39"3‘\1\) ol s ligSall e ppanl) o (g gias
(AR ad) aasd) A asklly add) 93 daanl) ciligll)

Epidermis

Collagen and
Hyaluronic Acid
(HA)

Dermis

Hypodermis

Ui -2 5SS 20

2020-2019 -1 -2 &S 10



€00 CH,OR
H 0O RO oB
H H 0
H
OR H o
0
H OR H  NHCCH,
I v
)

{GlcA) (GalNac)
Chonodroitin Sulfate

CO0O™ B CHOR

D - Glucuronic acid  N-Acetyl-D-Galatosamine

NHCCH j ! Hyaluronic Acid
| | BeautyCream

the Appearance

0 * e ines and Wrinkles
L-Iduronic acid N-Acetyl-D-Galatosamine IR A
{IdoA) {GalNAc) weTw 4z (g
\—_—_-—-’
Dermatan Sulfate -
Hyaluronic Acid

Non-
antigenicity

0, OH OH e
o @i@ﬁ& % st
Ho 0 0 HO 0 e
~ W RS B%st@
D - Glucuronic acid D - Glucosamine OJ\ i Hya qmﬂ.lc
{GlcA) {GlchH,) w.ﬁ?d
N SRS rouThaLL SOV
I ) ; I i oS
Heparan Sulfate i rppooumand " —
G -2 5K 21
Hygroscopic
nature
Viscoelastic
Antioxidant 5
properties

2020-2019 -1 -2 &S

Bacteriostatic
effect

Biocompatible

01/10/2019

11



01/10/2019

)

()@ ® C U( U( |
COO)C O (¢ |

@@@@ mmmm

Ub

-

Skin damage happens when moisture leaves Hyuralonic Acid absorbs up o 1000 x its own

your skin. Leaving skin damaged, weakened weight inwalerso it keeps all that moisture under

and less elastic. the skin. Leaving skin looking and feeling soffer,
smoother and healthier.

(Epidermis) < -3

=) 5 9l Jaa gall dasY) Al 5 skl 028 G Jaady
cie sLie (The epidermo- dermal Junct|on )
LQ\AJ}‘\.AJY\}K:M\L}UJJ\)J\ dd\_mcauu J\,ﬂu@‘;ﬁw

Lagiladl e
oial ) ala 1.5 (cHia¥)) ale 0.1 LeiSlaw Laaal 5 13 el
_(MY\}

fal) el 1Lty

(Viable Epidermis) 4al 3 ) A
(Stratum Corneum) 4 &l 43k B
puall Llaa - sla g0

prdl a0 plall A aday -

digly o plaa alal) o -

24

2020-2019 -1 -2 &S 12



(Viable Epidermis) 4l 34 (A

L

A0 L) Al LAl ) Lganali g

rASY) A Al e A i ay i e il
Stratum Germinativum, ) Lasldl ddk) -1

(basal layer
s Gl dgasldl 48l LA

2a4] 413 2000-1000 : Asduall LAY

Crdlall (i (o A gigenn (1585 A
: (Langerhance) g« ¥ LA -
Lgidada g 0685 G ) (B ol 30 (B LS Al

4 5ad) LAY) danly

.

im -2 $SS Q_’CM!

Epidermis width: 0.07-0.15 mm

Base

layer —

cell

Epidermis structure

Lipid-based ‘Mortar” Protein-based 'Brick’
/

Horny
layer
Granular
layer
Prickle
cell
layer

- @ - &’ e .__'—;W 5 (o e Base layer

Nucleus Langerhans cell Pigmenl-férmmg cell Base membrane

s -2 5

26

2020-2019 -1 -2 &S

01/10/2019

13



01/10/2019

&L :(Viable Epidermis) 4l 5,44 A

(Stratum Germinativum) 4.c &l dadal) -1

(Stratum Spinosum) ASiLal 4aat).2
(Granular Layer) 4xall daal) -3

Sulla abual 4ifl

10 ¢y J2\s (Stratum Lucidum) 483 ) dsdal) -4
58 1 AlaB) o) gall — Lisbui g€ G gadia (980

* (sl 200_300 ) Jeall sl
? * 2 58 27

Stratum cormeum

Stratum lucidum

Stratum granulosum

Stratum spinocsum

Stratum basale

2020-2019 -1 -2 &S 14



Description

Blood

Skeletal muscle

Cerebral spinal fluid

PrH
7.4
735

715 (lower with exercise)

Small intestine

Subcutaneous tissue 7.35
Interstitial fluid 7.35
Tears 7.0-74
Nasal mucosa 55-74
Respiratory tract 6669
Breast milk 70
[Skin (stratum cormneum) 42-56
Saliva 58-7.4
Stomach 1.0-3.5

5.0-7.4 (5.0 fed, 6.5 fasted)

Large intestine 6.4—-7.0
Rectum 7.0-7.4
Vagina 3.5—49
Bile 6.8-8.0
Uina -2 5SS 29
Urine 4.6-80
Site Surface area Fluid volume available for drug Relative enzyme activity
dissolution, pH
Intravenous Capillary bed in target tissue 95 mL/minute (median cubital Moderate
vein), 7.4
Intramuscular Capillary bed in muscle tissue 0.15-0.2 mL/qg tissue, pH 7.4 Moderate
Subcutaneous Capillary bed in subcutaneous 0.15-0.2 mL/g tissue, pH 7.4 Moderate
tissue
Oral cavity 100-200 cm? 09-1.1 mL, pH 58-74 Moderate
Stomach 0.1-02 m? 118 mL, pH 1-35 High
Small intestine 100 m* 212 mL, pH 5.0-7.0 High
Large intestine 05-1 m? 187 mL, pH 6.4-7.0 Moderate
Rectum 200-400 cm? 2-3 mL, pH 7.0-7.4 Low
Nose 160 cm? Airway surface liquid 0.7-7 pL/fcm?, Moderate
pH 55-7.4
Lungs >70 m? Airway surface liquid 0.7-7 pl/cm?, Moderate
alveolar surface liquid approx.
0.02 ul/cm?, pH 6.6-6.9
Skin 173 m* Negligible (water is 10-20% of Moderate
stratum corneum by weight), pH
4.2-5.6
8 oD S
Vagina 65-107 cm? G2 -2 }JS"‘I mL/hour premenopausal Moderate 30
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Membrane Paracellular Optimal Largest Optimal log P
resistance transcellular MW commercial
(Q em?) (Da) product
(MW in Da)
Ophthalmic 1012 <500 Cyclosporin 1.0-2.0
(cornea) (1202.6)
Ophthalmic (RPE) 2000 <400 Bevacizumab 0-5.0
(149 000)
Nasal 261 <1000 Salmon calcitonin 1.0-4.0
(3432)
Pulmonary 266 (bronchial) <500 Insulin (5808) -1to 4
<76 000
Buccal 1803 (buccal) <500 Buprenorphine 2-4
(467.6)
Small intestine 211-266 <500 Cyclosporin 1-5
(1202.6)
Rectal 406 <300 Ergotamine 0-5
i) (>31.9) 31
{ Membrane Paracellular Optimal Largest Optimal log P
resistance transcellular MW commercial
(Q em?) (Da) product
(MW in Da)
L
Blood-brain 2000 <400 Amphotericin B 0-5
barrier (924)
Intramuscular <67 000 Immunoglobulins NA
145-160 kDa
Subcutaneous <67 000 Immunoglobulins NA
145-160 kDa
Intravenous <67 000 Immunoglobulins NA
145-160 kDa
~
Skin 9703 <500 Tacrolimus (822) 1.0-4.0
Transdermal 9703 <400 Buprenorphine 2.0-4.0
(467.6) y
s -2 5 32
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