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°“√‡≈◊Õ°„™â “√Àπ◊¥„π°“√ºà“μ—¥μâÕ°√–®°

»Ÿπ¬å®—°…ÿ √æ.»√’π§√‘π∑√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ

∏√√»  ß«π»—°¥‘Ï, æ.∫.

Letter to Editor/‡≈à“ Ÿà°—πøíß

∫∑π”
ªí®®ÿ∫—π¡’ “√Àπ◊¥„Àâ·æ∑¬å‡≈◊Õ°„™â‡ªìπ®”π«π¡“°

°“√‡≈◊Õ°„™â®÷ß¢÷Èπ°—∫§ÿ≥ ¡∫—μ‘‡¥àπ¢Õß “√Àπ◊¥„π·μà≈–
º≈‘μ¿—≥±å ·≈–§«“¡μâÕß°“√„™â„π·μà≈–¢—ÈπμÕπ¢Õß°“√ºà“μ—¥
μâÕ°√–®°

®ÿ¥ª√– ß§åÀ≈—°¢Õß°“√„™â “√Àπ◊¥ (OVDs) §◊Õ ‡æ◊ËÕ
§ß ¿“æ§«“¡§«“¡≈÷°¢Õß™àÕß¡à“πμ“ à«πÀπâ“·≈–ªÑÕß°—π
‡π◊ÈÕ‡¬◊ËÕ¿“¬„π¥«ßμ“„π√–À«à“ß°“√ºà“μ—¥

 “√ polymer μ—«À≈—°§◊Õ sodium hyaluronate
μàÕ¡“¡’°“√æ—≤π“ “√Õ◊ËπÊ Õ“∑‘ chondroitin sulfate,
hydroxypropylmethylcellulose, polyacrylamide, colla-
gen type IV ·μà≈–™π‘¥¡’§ÿ≥ ¡∫—μ‘∑’Ë·μ°μà“ß°—π ®÷ß®”‡ªìπ
μâÕß√Ÿâ®—°§ÿ≥ ¡∫—μ‘¢Õß “√Àπ◊¥·μà≈–™π‘¥

§ÿ≥ ¡∫—μ‘¢Õß “√Àπ◊¥ (OVDs) ‡æ◊ËÕ™à«¬„π°“√ºà“μ—¥
∑“ß®—°…ÿ ‰¥â·°à

1. Viscosity
2. Elasticity
3. Pseudoplasticity
4. Cohesiveness
5. Coatability

1. Viscosity: §«“¡Àπ◊¥¢Õß “√ (resistance to
flow) ¢÷ÈπÕ¬Ÿà°—∫πÈ”Àπ—°‚¡‡≈°ÿ≈·≈–§«“¡‡¢â¡¢âπ¢Õß “√ „π
≈—°…≥–·ª√º—πμ√ß °≈à“«§◊Õ  “√∑’Ë¡’§«“¡Àπ◊¥ Ÿß (High
viscosity) ®– “¡“√∂§ß ¿“æ§«“¡§«“¡≈÷°¢Õß™àÕß¡à“πμ“
 à«πÀπâ“‰¥â¥’

2. Elasticity: §«“¡¬◊¥À¬ÿàπ§≈â“¬Àπ—ß¬“ß∑’Ë “¡“√∂
°≈—∫ Ÿà ¿“æ‡¥‘¡À≈—ß·√ß∑’Ë¡“°√–∑”À¡¥‰ª ™à«¬„π°“√§ß
 ¿“æ¢Õß™àÕß«à“ß„π¥«ßμ“ ‚¥¬§«“¡¬◊¥À¬ÿàπ·ª√º—πμ“¡
πÈ”Àπ—°‚¡‡≈°ÿ≈·≈–§«“¡‡¢â¡¢âπ¢Õß “√

3. Pseudoplasticity: §«“¡ “¡“√∂„π°“√‡ª≈’Ë¬π
·ª≈ß§«“¡Àπ◊¥ (viscosity) ‡«≈“¡’°“√‡ª≈’Ë¬π·ª≈ß·√ß
°√–∑” (shearing force)  “√∑’Ë¡’§«“¡ “¡“√∂π’È Ÿß ®–™à«¬
„Àâ “√¡’§«“¡Àπ◊¥πâÕ¬≈ß ‡¡◊ËÕ shear force ‡æ‘Ë¡¢÷Èπ ‡™àπ
¢≥–©’¥¬“ÕÕ°®“°‡¢Á¡  àßº≈„Àâ©’¥ “√‰¥âßà“¬¢÷Èπ Õ“∑‘
sodium hyaluronate

*** chondroitin sulfate ‡ªìπ “√∑’Ë¡’§à“ pseudo-
plasticity ‡∑à“°—∫»Ÿπ¬å§◊Õ §à“§«“¡Àπ◊¥ (viscosity) ‡∑à“‡¥‘¡
‡¡◊ËÕ¡’·√ß¡“°√–∑”

4. Cohesiveness: §«“¡ “¡“√∂„π°“√‡°“–μ‘¥°—π
√–À«à“ß‚¡‡≈°ÿ≈  “√∑’Ë¡’πÈ”Àπ—°‚¡‡≈°ÿ≈¡“° ¡—°®–‡°“–μ—«
°—π‰¥â¥’ ∑”„Àâ “¡“√∂¥Ÿ¥ÕÕ°®“°μ“‰¥âßà“¬
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5. Coatability: §«“¡ “¡“√∂„π°“√‡§≈◊Õ∫ ‚¥¬·ª√
º°º—π°—∫·√ßμ÷ßº‘« (surface tension) ·≈–¡ÿ¡ —¡º—  (con-
tact angle)·≈–ª√–®ÿ‰øøÑ“∑’Ë‚¡‡≈°ÿ≈¢Õß “√

***chondroitin sulfate ‡§≈◊Õ∫‰¥â¥’°«à“ sodium
hyaluronate

§ÿ≥ ¡∫—μ‘¢Õß “√ polymer ·μà≈–™π‘¥
1. Sodium hyaluronate (NaHA):

‡ªìπ “√ Large polysaccharide æ∫‰¥â„π¥«ßμ“
(aqueous humor, cornea, vitreous and tear), connec-
tive tissue „π√à“ß°“¬

º≈‘μ‰¥â®“°ÀßÕπ‰°à (Rooster combs) °“√À¡—°
‡™◊ÈÕ·∫§∑’‡√’¬ (bacterial fermentation)

HA ¡’πÈ”Àπ—°‚¡‡≈°ÿ≈ Ÿß §«“¡Àπ◊¥·≈–§«“¡¬◊¥
À¬ÿàπ Ÿß ¡’§«“¡ “¡“√∂„π°“√‡ª≈’Ë¬π·ª≈ß§«“¡Àπ◊¥ ·≈–
¡’‚Õ°“ ∑”„Àâ§«“¡¥—πμ“ ŸßÀ≈—ß°“√ºà“μ—¥ ‡π◊ËÕß®“°‡ªìπ “√
‚¡‡≈°ÿ≈„À≠à ®÷ßμâÕß¥Ÿ¥ÕÕ°À≈—ß°“√ºà“μ—¥

2. Hydroxypropylmethylcellulose (HPMC):
‡ªìπ disaccharide ∑’Ëº≈‘μ‰¥â®“°‰¡â ‡ªìπ “√∑’Ë‰¡à

æ∫„π√à“ß°“¬¢Õß —μ«åÀ√◊Õ§π ¥—ßπ—Èπ‰¡à “¡“√∂ ≈“¬‰¥â„π
μ“ Õ’°∑—Èß¡’§«“¡Àπ◊¥¡“°·μà¡’§«“¡¬◊¥À¬ÿàππâÕ¬ ∑”„Àâ
maintain anterior chamber ‰¥â ‰¡à§àÕ¬¥’ ·≈–∑”„Àâ‡°‘¥°“√
Õ—°‡ ∫„πμ“‰¥â

‡√“¡—°„™â “√ HPMC „π‡√◊ËÕß¢Õß°“√„Àâ§«“¡
™ÿà¡™◊Èπ¡“°°«à“ (lubricant)

3. Chondroitin sulfate:
‡ªìπ polysaccharide ∑’Ë‡ªìπ à«πª√–°Õ∫„π con-

nective tissue ∑’Ë§àÕπ¢â“ß·¢Áß Õ“∑‘ °√–®°μ“ (cornea)
À√◊Õ°√–¥Ÿ°¢âÕÕàÕπ (cartilage)

º≈‘μ extract ®“°§√’∫ª≈“©≈“¡ (shark fin car-
tilage)

‡ªìπ “√∑’Ë¡’§«“¡Àπ◊¥πâÕ¬ ·≈–¡’ª√–®ÿ≈∫
4. Polyacrylamide:

‡ªìπ “√ —ß‡§√“–Àå∑’Ë¡’πÈ”Àπ—°‚¡‡≈°ÿ≈ Ÿß ªí®®ÿ∫—π
‰¥â¬°‡≈‘°°“√„™â„π°“√ºà“μ—¥μ—Èß·μàªï§.». 1991 ‡π◊ËÕß®“°¡’
√“¬ß“π§«“¡¥—πμ“ ŸßÀ≈—ß°“√ºà“μ—¥

5. Collagen type IV:
‡ªìπ‚ª√μ’π∑’Ëæ∫‰¥â„πº‘«Àπ—ß °√–¥Ÿ° connective

tissue

 °—¥¡“®“°√°À¡Ÿ ¡’¢âÕ¡Ÿ≈§àÕπ¢â“ßπâÕ¬ ·μà¡’‚Õ°“ 
‡°‘¥Õ“°“√·æâ ‰¥â‡π◊ËÕß®“°‡ªìπ‚ª√μ’π ªí®®ÿ∫—π‰¥â¬°‡≈‘°„™â
‡™àπ‡¥’¬«°—∫ polyacrylamide

„πªí®®ÿ∫—π¡’ OVDs „πμ≈“¥¡“°™π‘¥ ‚¥¬™π‘¥∑’Ë
æ—≤π“¢÷Èπ„À¡à ¡—°„™âμ—« NaHA ‡ªìπμ—«¡“μ√∞“π‡ª√’¬∫‡∑’¬∫
·≈–„π·μà≈–Õ—π®–μâÕßºà“π¡“μ√∞“π International stan-
dardization organization (ISO) ‡ªìπμ—«°”Àπ¥‡√◊ËÕß§«“¡
ª≈Õ¥¿—¬ ·≈–§ÿ≥ ¡∫—μ‘∑’Ë‡À¡“– ¡¢Õß°“√„™âºà“μ—¥μ“

¡’°“√®—¥°≈ÿà¡ “√ OVDs ‡ªìπ 3 °≈ÿà¡μ—Èß·μàªï §.». 2005
¥—ßπ’È

1. Dispersive agent: CDI* < 30 (%asp/mmHg)
short chain
πÈ”Àπ—°‚¡‡≈°ÿ≈πâÕ¬
¡’§«“¡Àπ◊¥μË”
 “¡“√∂‡§≈◊Õ∫º‘«‰¥â¥’
Õ“∑‘ Viscoat˙, IAL-F˙

2. Cohesive agent: CDI* > 30 (%asp/mmHg)
¡’≈—°…≥–‡ªìπ‡®≈ long chain
πÈ”Àπ—°‚¡‡≈°ÿ≈¡“°
¡’§«“¡Àπ◊¥ Ÿß
 “¡“√∂‡°“–°—π‰¥â¥’ ¥Ÿ¥ÕÕ°‰¥âßà“¬
Õ“∑‘ Provisc˙, Amvisc plus˙, Healon˙

3. Viscoadaptives agent
Õ¬Ÿà√–À«à“ß cohesive and dispersive agents
Õ“∑‘ Healon 5˙

* CDI: cohesion-dispersion index = %aspira-
tion/mmHg

‚¥¬ √ÿª °“√‡≈◊Õ°„™â “√Àπ◊¥μ“¡§ÿ≥ ¡∫—μ‘¢Õß
º≈‘μ¿—≥±å ®–™à«¬„Àâ·æ∑¬å∑”°“√ºà“μ—¥μ“‰¥âÕ¬à“ß¡’
ª√– ‘∑∏‘¿“æ ª≈Õ¥¿—¬  –¥«° ·≈–ßà“¬¢÷Èπ  àßº≈„Àâº≈¢Õß
°“√√—°…“‡ªìπ∑’Ëæ÷ßæÕ„®¢Õß·æ∑¬å·≈–ºŸâªÉ«¬ Õ’°∑—Èß„π
ªí®®ÿ∫—π¡’°“√æ—≤π“‡§√◊ËÕß¡◊Õ ≈“¬μâÕ°√–®°∑’Ë¡’ª√– ‘∑∏‘¿“æ
™à«¬≈¥§«“¡√âÕπ∑’Ë‡°‘¥¢÷Èπ¢≥– ≈“¬μâÕ°√–®° º≈‘μ¿—≥±å
 “√Àπ◊¥μà“ßÊ ®÷ßæ¬“¬“¡æ—≤π“„Àâ¡’∑—Èß§ÿ≥ ¡∫—μ‘º ¡∑—Èß
cohesive and dispersive Õ¬Ÿà¿“¬„πÀ≈Õ¥‡¥’¬« ·≈–
 “¡“√∂„™â„π°“√ºà“μ—¥μâÕ°√–®°‰¥â„π∑ÿ°¢—ÈπμÕπ ®–™à«¬„Àâ
·æ∑¬å –¥«°„π°“√„™âß“πßà“¬¢÷Èπ
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Surgical Task

Capsulorhexis

Emulsify nucleus

Remove cortex

Open bag, insert IOL

Remove viscoelastic

Primary Viscoelastic Function

Maintain anterior chamber depth

Remain in eye to cushion
and coat tissues, especially
corneal endothelium

Endothelial coating

Maintain anterior chamber
depth and capsular bag

Remove quickly and completely

Required Properties

High viscosity at low shear
rates; elasticity

Low molecular weight;
low surface tension;
high viscosity at
high shear rates

Low surface tension

High viscosity at low shear
rates; elasticity

High molecular weight; high
surface tension

Agent Category

Cohesive

Dispersive

Dispersive

Cohesive

Cohesive

2. Scholtz S. History of Ophthalmic Viscosurgical Devices.
Cataract&refractive surgery today Europe 2007 Jan-Feb;
p. 27-9.


