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æ‘ ‘∏∞å ‡«™°“¡“1 ‰¥â»÷°…“‡°’Ë¬«°—∫ª√– ‘∑∏‘º≈¢Õß
¢¡‘Èπ™—π√à«¡°—∫¬“ omeprazole ‡ª√’¬∫‡∑’¬∫°—∫ Ÿµ√¬“
¡“µ√∞“π„π°“√√—°…“‚√§·º≈‡ªÖªµ‘°·≈–°“√°”®—¥‡™◊ÈÕ
helicobactor pylori

æπ‘¥“  æ—π∏ÿ√—µπå 2 ‰¥â»÷°…“‡°’Ë¬«°—∫°“√‡ª√’¬∫‡∑’¬∫
¬“√–∫“¬πÈ”¡—π≈–Àÿàß·≈–‡°≈◊ÕøÕ ‡øµ„™â„π°“√‡µ√’¬¡
≈”‰ â°àÕπ°“√µ√«®∑“ß√—ß ’√–∫∫∑“ß‡¥‘πªí  “«–¥â«¬
°“√©’¥ “√∑÷∫√—ß ’

¿‘‡…°  ¬‘È¡·¬â¡3 ‡¢’¬π∫∑øóôπøŸ«‘™“°“√‡°’Ë¬«°—∫¬“ PPI
¡’∫∑∫“∑ ”§—≠„π‡¥Á°‡π◊ËÕß®“° “¡“√∂≈¥°√¥‰¥âÕ¬à“ß
¡’ª√– ‘∑∏‘¿“æ‡¡◊ËÕ‡∑’¬∫°—∫ H2RA ‰¥â¡’°“√√—∫√Õß°“√„™â
¬“√—°…“‚√§°√¥‰À≈¬âÕπ (GERD) „π‡¥Á°  ‚¥¬„™â¢π“¥¬“
1 ¡°./°°./«—π ‚¥¬·∫àß„Àâ«—π≈– 1 ∂÷ß  2  §√—Èß  ·≈–¬“∑’Ë¡’
°“√»÷°…“„π‡¥Á°‡æ’¬ßæÕ·≈–¬Õ¡√—∫«à“¡’ª√– ‘∑∏‘¿“æ
„π°“√√—°…“‚√§¥—ß°≈à“« ¡’‡æ’¬ß  2 µ—« §◊Õ  omeprazole  ·≈–
lanzoprazole ·≈–®—¥∑”√Ÿª·∫∫¬“„Àâ√—∫ª√–∑“π‰¥âßà“¬¢÷Èπ
„π‡¥Á°

°¡≈«√√≥   “æ—π∏å 4 ‡¢’¬π∫∑øóôπøŸ«‘™“°“√‡°’Ë¬«°—∫
¿“«–∑’Ë¡’°“√∫‘¥¢—È«¢Õßªï°¡¥≈Ÿ°‡ªìπ¿“«–∑’Ëæ∫‰¥âπâÕ¬ ·µà‡ªìπ
¿“«–∑’ËµâÕß°“√°“√«‘π‘®©—¬·≈–°“√√—°…“∑’Ë∂Ÿ°µâÕß √«¥‡√Á«
´÷Ëß®–∑”„Àâ “¡“√∂√—°…“°“√∑”ß“π¢Õß∫√‘‡«≥∑’Ë ‡°‘¥
æ¬“∏‘ ¿“æ‚¥¬‡©æ“–°“√∑”ß“π¢Õß√—ß‰¢à‰¥â
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Chemical Stability and Sterility of Frozen Ganciclovir Injections
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À≈—°°“√·≈–‡Àµÿº≈: °“√©’¥¬“·°π‰´‚§≈‡«’¬√å‡¢â“πÈ”«ÿâπµ“
‡ªìπ«‘∏’∑’Ëπ‘¬¡„π°“√√—°…“‚√§®Õµ“Õ—°‡ ∫®“°°“√µ‘¥‡™◊ÈÕ
´—¬‚µ‡¡°°–‚≈‰«√— „πª√–‡∑»‰∑¬ ‡æ√“–¡’Õ“°“√‰¡àæ÷ßª√– ß§å
·≈–√“§“¬“µË”°«à“°“√„Àâ¬“∑“ßÀ≈Õ¥‡≈◊Õ¥¥” ·µàºŸâªÉ«¬
 à«π„À≠à¬—ß‰¡àÕ“®‡¢â“∂÷ß°“√√—°…“ ‡π◊ËÕß®“°¬“¡’√“§“·æß
∑—Èß∑’Ë„™âª√‘¡“≥¬“©’¥‡æ’¬ß§√—Èß≈– 1-2 ¡°. §‘¥‡ªìπ¡Ÿ≈§à“
6-12 ∫“∑ ·≈–¡’¬“‡À≈◊Õ∑‘Èß∂÷ß 498 ¡°. ·µàºŸâªÉ«¬µâÕß®à“¬
§à“¬“©’¥·°π‰´‚§≈‡«’¬√å∑—Èß¢«¥ 500 ¡°. „π√“§“ 2,981 ∫“∑
‡æ◊ËÕ§«“¡ª√–À¬—¥ ®÷ß‡µ√’¬¡¬“„π√Ÿª “√≈–≈“¬ ·≈–¬◊¥Õ“¬ÿ¬“
‚¥¬‡°Á∫„π ¿“æ·™à·¢Áß ‡æ◊ËÕ√—°…“§«“¡§ßµ—«∑“ß‡§¡’·≈–
§«“¡§ß ¿“æ§«“¡ª√“»®“°‡™◊ÈÕ
«—µ∂ÿª√– ß§å: ‡æ◊ËÕ»÷°…“§«“¡§ßµ—«∑“ß‡§¡’·≈–§«“¡ª√“»®“°
‡™◊ÈÕ¢Õß¬“©’¥·°π‰´‚§≈‡«’¬√å 20 ¡°./¡≈. ‡°Á∫∑’Ë ¿“æ·™à·¢Áß
-20 Õß»“‡´≈‡´’¬  √–¬–‡«≈“ 180 «—π
«— ¥ÿ·≈–«‘∏’°“√: ‡µ√’¬¡¬“©’¥·°π‰´‚§≈‡«’¬√å 20 ¡°./¡≈.
¥â«¬‡∑§π‘§ª≈Õ¥‡™◊ÈÕ ‚¥¬≈–≈“¬¬“©’¥·°π‰´‚§≈‡«’¬√å‚´‡¥’¬¡
¥â«¬ “√πÈ” 0.9% ‚´‡¥’¬¡§≈Õ‰√¥å ·≈â«∫√√®ÿ„π¢«¥¬“©’¥
¢«¥≈– 1 ¡≈. ‡°Á∫¬“„π∑’ËÕÿ≥À¿Ÿ¡‘ -20 Õß»“‡´≈‡´’¬  «‘‡§√“–Àå
À“ª√‘¡“≥µ—«¬“ ”§—≠·°π‰´‚§≈‡«’¬√å‡√‘Ë¡µâπ ·≈–ª√‘¡“≥
µ—«¬“§ß‡À≈◊Õ«—π∑’Ë 0, 30, 60, 90 ·≈– 180 ‚¥¬„™â high
performance liquid chromatography ·≈–∑¥ Õ∫§«“¡ª√“»®“°
‡™◊ÈÕ¢Õßµ—«Õ¬à“ß‚¥¬«‘∏’ direct inoculation µ“¡¡“µ√∞“π BP
·≈– USP
√Ÿª·∫∫°“√»÷°…“: °“√∑¥≈Õß
 ∂“π∑’Ë»÷°…“: §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
º≈°“√»÷°…“: µ≈Õ¥√–¬–‡«≈“»÷°…“ 180 «—π º≈°“√«‘‡§√“–Àå
∑“ß‡§¡’æ∫«à“ª√‘¡“≥¬“∑’Ë√–∫ÿ„π©≈“°‡©≈’Ë¬Õ¬Ÿà„π™à«ß√âÕ¬≈–
100.69 - 101.11 ·≈–¡’ª√‘¡“≥§ß‡À≈◊Õ‰¡àπâÕ¬°«à“√âÕ¬≈– 99.66

Background: Intravitreal ganciclovir is a common

treatment of cytomegalovirus retinitis in Thailand. Besides

the adverse drug reactions, the major reason is that

the cost of intravitreal ganciclovir therapy is far less than

intravenous therapy. However, it is still considered

expensive for many Thai patients to afford. It is pity that

only 1-2 mg of ganciclovir is used and the rest of the

solution (498 mg) is discarded for each vial. For economic

reasons, the intravitreal injection is prepared as solution

and stored in a frozen condition to extend the shelf life of

the product.

Objective: To study chemical stability and sterility of the

frozen ganciclovir solution (20 mg/ml) during 180 days.

Materials and Methods: Ganciclovir intravitreal injection

was aseptically reconstituted with 0.9% sodium chloride

injection (NSS) to make a final concentration of 20 mg/ml.

The solution was filtered,  into aliquot for 1 ml each sterile

5-ml vial and stored at -20 oC. The samples were

determined for the initial ganciclovir concentration on day

0 and the concentrations remaining on day 30, 60, 90 and

180 with high performance liquid chromatography (HPLC).

The sterility of the samples was tested by direct inoculation

method.

Design: Experimental study.

Setting: Faculty of Medicine, Khon Kaen University.

Results: Throughout the 180-day study period, means of

the labeled amount were 100.69 - 101.1% and the mean

ganciclovir concentrations at any sampling times were at

least 99.66% of the initial concentration and no microbial

growth was observed.

π‘æπ∏åµâπ©∫—∫ • Original Article
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¢Õßª√‘¡“≥¬“‡√‘Ë¡µâπ ·≈–º≈°“√∑¥ Õ∫§«“¡ª√“»®“°‡™◊ÈÕ
‰¡àæ∫°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡™◊ÈÕ„πµ—«Õ¬à“ß
 √ÿª: ¬“©’¥·°π‰´‚§√‡«’¬√å  20 ¡°./¡≈. ∫√√®ÿ„π¢«¥¬“©’¥
 ’™“ ‡°Á∫„π ¿“æ·™à·¢ÁßÕÿ≥À¿Ÿ¡‘ - 20 Õß»“‡´≈‡ ’́¬  ¡’§«“¡
§ßµ—«∑“ß‡§¡’·≈–¡’§«“¡§ß ¿“æª√“»®“°‡™◊ÈÕ ‡ªìπ‡«≈“
‰¡àπâÕ¬°«à“ 180 «—π
§” ”§—≠: §«“¡§ßµ—«∑“ß‡§¡’ §«“¡ª√“»®“°‡™◊ÈÕ ·°π‰´-
‚§≈‡«’¬√å  ¿“æ·™à·¢Áß

»√’π§√‘π∑√å‡«™ “√ 2551; 23(1): 2-6 • Srinagarind Med J 2008; 23(1): 2-6

∫∑π”

·°π‰´‚§≈‡«’¬√å‡ªìπ¬“µâ“π‰«√— ‡æ’¬ß™π‘¥‡¥’¬«∑’Ë„™â„π°“√
√—°…“‚√§®Õµ“Õ—°‡ ∫®“°°“√µ‘¥‡™◊ÈÕ´—¬‚µ‡¡°°–‚≈‰«√— „π
ª√–‡∑»‰∑¬ °“√„Àâ¬“¡’ 2 «‘∏’§◊Õ °“√„Àâ¬“∑“ßÀ≈Õ¥‡≈◊Õ¥¥”
¢π“¥¬“ 5 ¡°./°°.∑ÿ° 12 ™—Ë«‚¡ß „π 2  —ª¥“Àå·√° ‡ªìπ°“√
√—°…“·∫∫π”‡æ◊ËÕ„Àâ√Õ¬‚√§„π®Õµ“·Àâß µ“¡¥â«¬°“√„Àâ¬“
«—π≈– 1 §√—Èß ‡ªìπ°“√√—°…“·∫∫§«∫§ÿ¡‡æ◊ËÕ§«∫§ÿ¡‰¡à„Àâ
‚√§°”‡√‘∫1 Õ’°«‘∏’‡ªìπ°“√©’¥¬“‡¢â“πÈ”«ÿâπµ“§√—Èß≈– 0.1 ¡≈.
¢π“¥¬“ 0.2-4.0 ¡°.  —ª¥“Àå≈– 2 §√—Èß „π°“√√—°…“·∫∫π”
·≈–µ“¡¥â«¬°“√√—°…“·∫∫§«∫§ÿ¡‚¥¬„Àâ¬“ —ª¥“Àå≈–
1 §√—Èß1,2 ªí®®ÿ∫—π‚√ßæ¬“∫“≈»√’π§√‘π∑√å¡’°“√√—°…“‚√§π’È
∑—Èß Õß«‘∏’ «‘∏’∑’Ëπ‘¬¡‡ªìπ°“√©’¥¬“‡¢â“πÈ”«ÿâπµ“ ‡¥‘¡„Àâ¬“„π
¢π“¥ 1 ¡°. ´÷Ëß¡’¢âÕ¥’°«à“°“√„Àâ¬“∑“ßÀ≈Õ¥‡≈◊Õ¥¥” §◊Õ
‡°‘¥Õ“°“√‰¡àæ÷ßª√– ß§å®“°°“√°¥‰¢°√–¥Ÿ°πâÕ¬°«à“ ·≈–
¡’§à“„™â®à“¬¥â“π¬“πâÕ¬°«à“ §‘¥‡ªìπ¡Ÿ≈§à“ 5,962 ∫“∑/ —ª¥“Àå
¢≥–∑’Ë§à“¬“∑’Ë„Àâ∑“ßÀ≈Õ¥‡≈◊Õ¥¥” Ÿß∂÷ß 41,734 ∫“∑/ —ª¥“Àå
„π°“√√—°…“·∫∫π” ·µà°“√√—°…“‚¥¬°“√©’¥¬“‡¢â“πÈ”«ÿâπµ“
π’È¬—ß§ß‡ªìπ¿“√–·°àºŸâªÉ«¬‡Õ¥ å‰∑¬ ‡æ√“–·°π‰´‚§≈‡«’¬√å
500 ¡°. ¡’√“§“ Ÿß∂÷ß 2,981 ∫“∑ ∑”„ÀâºŸâªÉ«¬¢“¥‚Õ°“ „π
°“√‡¢â“∂÷ß°“√√—°…“ ∑—Èß∑’Ëª√‘¡“≥¬“∑’Ë„™â©’¥§√—Èß≈– 1 ¡°.
¡’¡Ÿ≈§à“‡æ’¬ß 6 ∫“∑ ‚¥¬¡’¬“©’¥‡À≈◊Õ∑‘Èß∂÷ß 499 ¡°.®“°
500 ¡°. À“°ªØ‘∫—µ‘µ“¡§”·π–π”ºŸâº≈‘µ∑’Ë„Àâ„™â¬“©’¥¿“¬„π
24 ™—Ë«‚¡ß À≈—ßº ¡

®“°°“√»÷°…“¢Õß‡®…Æ“·≈–§≥–3 æ∫«à“¬“©’¥·°π
‰´‚§≈‡«’¬√å§«“¡·√ß 10 ¡°./¡≈. ‡°Á∫∑’Ë ¿“æ·™à·¢Áß¡’§«“¡
§ßµ—«∑“ß‡§¡’‰¡àπâÕ¬°«à“ 48  —ª¥“Àå ·≈–°“√»÷°…“¢Õß®√√¬“
·≈–§≥–4 æ∫«à“¬“©’¥·°π‰´‚§≈‡«’¬√å§«“¡·√ß 10 ¡°./¡≈.
‡°Á∫∑’Ë ¿“æ·™à·¢Áß „Àâª√– ‘∑∏‘º≈„π°“√√—°…“‚√§®Õµ“Õ—°‡ ∫
®“°°“√µ‘¥‡™◊ÈÕ´—¬‚µ‡¡°°–‚≈‰«√—  ´÷Ëß‰¥âπ”º≈°“√«‘®—¬‰ª„™â
„π°“√√—°…“ ·µà°“√„Àâ¬“ —ª¥“Àå≈–§√—Èß¬—ß§ß‡ªìπ¿“√–¢Õß

Conclusions: The results of this study indicated that

ganciclovir 20 mg/ml in 0.9% sodium chloride injection

when stored in amber glass vials and frozen at - 20 oC

was both chemically and biologically stable at least

180 days.

Keywords: Chemical stability, Sterility, Frozen, Ganciclovir.

ºŸâªÉ«¬ ¡’ºŸâªÉ«¬®”π«πÀπ÷Ëß¢“¥°“√©’¥¬“Õ¬à“ßµàÕ‡π◊ËÕß
®—°…ÿ·æ∑¬å®÷ß‡ª≈’Ë¬π·ºπ°“√√—°…“·∫∫§«∫§ÿ¡®“°°“√„Àâ¬“
„π¢π“¥ 1 ¡°./0.1 ¡≈.‡ªìπ 2 ¡°./0.1 ¡≈. —ª¥“Àå‡«âπ —ª¥“Àå
‡æ◊ËÕ‡ªìπ°“√≈¥®”π«π§√—Èß°“√æ∫·æ∑¬å·≈–™à«¬≈¥§à“„™â®à“¬
°“√¡“‚√ßæ¬“∫“≈¢ÕßºŸâªÉ«¬ ®÷ß¡’°“√‡µ√’¬¡¬“„π√Ÿª “√≈–≈“¬
§«“¡·√ß 20 ¡°./¡≈. ·≈–¬◊¥Õ“¬ÿ¬“‚¥¬‡°Á∫„π ¿“æ·™à·¢Áß
‡æ◊ËÕ√—°…“§«“¡§ßµ—«∑“ß‡§¡’·≈–§«“¡§ß ¿“æ§«“¡
ª√“»®“°‡™◊ÈÕ

«—µ∂ÿª√– ß§å¢Õß°“√«‘®—¬

‡æ◊ËÕ»÷°…“§«“¡§ßµ—«∑“ß‡§¡’·≈–§«“¡ª√“»®“°‡™◊ÈÕ
¢Õß¬“©’¥·°π‰´‚§≈‡«’¬√å 20 ¡°./¡≈. À≈—ßº ¡‡°Á∫∑’Ë ¿“æ
·™à·¢Áß„πµŸâ‡¬Áπ (-20 Õß»“‡´≈‡´’¬ ) √–¬–‡«≈“ 180 «—π

«— ¥ÿ·≈–«‘∏’°“√
 “√‡§¡’ ‰¥â·°à  lyophilized ganciclovir sodium 500 mg

(F.Hoffmann-LaRoche, Basel, Switzerland), 0.9% sodium
chloride injection (Thai Nakorn Pattana, Nonthaburi, Thailand),
methanol (BDH Laboratories Supplies, Poole, UK), orthophos-
phoric acid 85% (BDH Laboratories Supplies, Poole, UK),
ammonium phosphate monobasic (J.T. Baker Chemical,
Philipsburg, NJ, USA), standard ganciclovir powder (Sigma
Chemicals, St. Louis, MO USA), standard acyclovir powder
(Sigma Chemicals, St. Louis, MO, USA), thioglycollate (Oxoid,
Basingstoke, UK)  ·≈– tryptone soya (DIFCO Laboratories,
Detroit, MI, USA)

Õÿª°√≥å·≈–‡§√◊ËÕß¡◊Õ ‰¥â·°à Micro-filter 0.2 ·≈–
0.45 micrometer (Sartorius), HPLC (Perkin Elmer Series 200),
Column C18 250 mm x 4 mm particle size 5 micrometer
(Water Spherisorb), 785 A UV/VIS Detector and Integrator
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Chemical stability and sterility of frozen ganciclovir injections•§«“¡§ßµ—«∑“ß‡§¡’·≈–§«“¡ª√“»®“°‡™◊ÈÕ¢Õß¬“©’¥·°π‰´‚§≈‡«’¬√å ¿“æ·™à·¢Áß

model 1022 (Perkin Elmer), Incubator (Haraeus) ·≈– Autoclave
(Getinge)

«‘∏’°“√«‘®—¬

1. °“√‡µ√’¬¡¬“©’¥‡¢â“µ“·°π‰´‚§≈‡«’¬√å 20 ¡°./¡≈.
‡µ√’¬¡¬“„πµŸâª≈Õ¥‡™◊ÈÕ (biological safety cabinet class 100)
„πÀâÕß –Õ“¥ (clean room class 10,000) ‚¥¬≈–≈“¬ºß¬“©’¥
·°π‰´‚§≈‡«’¬√å ‚´‡¥’¬¡ 500 ¡°. ¥â«¬¬“©’¥ 0.9% ‚´‡¥’¬¡-
§≈Õ‰√¥å„Àâ‰¥â§«“¡·√ß 20 ¡°./¡≈. ·≈–°√Õßºà“πµ—«°√Õß
0.2 ‰¡§√Õπ °àÕπ∫√√®ÿ≈ß¢«¥·°â« ’™“ª√“»®“°‡™◊ÈÕ¢π“¥
5 ¡≈. ª√‘¡“µ√∫√√®ÿ¢«¥≈– 1 ¡≈. ‡°Á∫µ—«Õ¬à“ß‰«â„πµŸâ‡¬Áπ
™àÕß·™à·¢Áß (-20 Õß»“‡´≈‡´’¬ ) ®”π«π 50 ¢«¥

2. °“√«‘‡§√“–ÀåÀ“ª√‘¡“≥·°π‰´‚§≈‡«’¬√å ®”π«π
µ—«Õ¬à“ß 4 µ—«Õ¬à“ß «‘‡§√“–ÀåÀ“ª√‘¡“≥·°π‰´‚§≈‡«’¬√å
≥ ‡«≈“‡√‘Ë¡µâπ («—π∑’Ë 0) ·≈–À“ª√‘¡“≥·°π‰´‚§≈‡«’¬√å§ß‡À≈◊Õ
§√—Èß≈– 4 µ—«Õ¬à“ß ≥ «—π∑’Ë 30, 60, 90 ·≈– 180 ¥â«¬ HPLC
‚¥¬°“√©’¥µ—«Õ¬à“ß≈– 2 §√—Èß √–∫∫¢Õß HPLC §Õ≈—¡πå‡ªìπ
™π‘¥ reverse phase 250 ¡¡. x 4.6 ¡¡. ∫√√®ÿ¥â«¬ C-18 ¢π“¥
Õπÿ¿“§ 5 ‰¡§√Õπ  ”À√—∫ mobile phase ª√–°Õ∫¥â«¬
‚¡‚π‡∫ ‘°·Õ¡‚¡‡π’¬¡øÕ ‡øµ 6 ¡‘≈≈‘‚¡≈“√å (§à“§«“¡‡ªìπ
°√¥¥à“ß 3) °—∫‡¡∏“πÕ≈ Õ—µ√“ à«π 94:6 ¡’Õ—µ√“°“√‰À≈
1 ¡≈./π“∑’ „™âÕ–‰´‚§≈‡«’¬√å (250 ¡§°./¡≈.) ‡ªìπ internal
standard ·≈–„™â UV detector ∑’Ë 254 π¡. °√“ø¡“µ√∞“π
 √â“ß¢÷Èπ‚¥¬„™â·°π‰´‚§≈‡«’¬√å 5 §«“¡‡¢â¡¢âπ§◊Õ 10, 20, 40,
60 ·≈– 80 ¡§°./¡≈.

3. °“√µ√«® Õ∫§«“¡∂Ÿ°µâÕß (validation) ¢Õß√–∫∫
°“√·¬° (separation) ·≈–§«“¡®”‡æ“– (specificity) æ‘®“√≥“
®“°°“√·¬°®“°°—π¢Õß à«πª√–°Õ∫„π¬“‡µ√’¬¡°—∫ peak
response ¢Õß·°π‰´‚§≈‡«’¬√å°—∫Õ–‰´‚§≈‡«’¬√å ¡’§«“¡
 ¡Ë”‡ ¡Õ¢Õß retention time ‚¥¬¡’ retention time ∑’Ë 7.9 ·≈–
10.2 π“∑’µ“¡≈”¥—∫

§«“¡‡À¡“– ¡¢Õß√–∫∫«‘‡§√“–Àå HPLC (system
suitability) æ‘®“√≥“®“°§à“ resolution ·≈– tailing factor
´÷Ëß‡ªìπ‰ªµ“¡∑’Ë USPXXIX °”Àπ¥

§«“¡·¡àπ¬” (precision) «‘‡§√“–Àå®“°§à“‡ªÕ√å‡´Áπµå
coefficient of variation (%CV) ¢Õßº≈°“√«‘‡§√“–Àå¿“¬„π
«—π‡¥’¬«°—π (intraday) °—∫º≈°“√«‘‡§√“–Àå√–À«à“ß«—π (interday)
‚¥¬°“√«‘‡§√“–Àå∑’Ë 3 §«“¡‡¢â¡¢âπ (16, 48 ·≈– 64 ¡§°./¡≈.)
§«“¡‡¢â¡¢âπ≈– 6 µ—«Õ¬à“ß æ∫«à“¡’§à“ %CV ¿“¬„π«—π‡¥’¬«°—π
·≈–√–À«à“ß«—πÕ¬Ÿà„π™à«ß 0.14%-1.35% ·≈– 0.06%-0.46%
µ“¡≈”¥—∫

§«“¡≈–‡Õ’¬¥ (accuracy) «‘‡§√“–Àå®“°§à“‡ªÕ√å‡ Á́πµå¢Õß
§«“¡‰¡à≈–‡Õ’¬¥ (percent inaccuracy) ¢Õßº≈°“√«‘‡§√“–Àå

¿“¬„π«—π‡¥’¬«°—π·≈–√–À«à“ß«—π ‚¥¬«‘‡§√“–Àå‡ª√’¬∫‡∑’¬∫
§«“¡·µ°µà“ß¢Õß§à“§«“¡‡¢â¡¢âπ¢Õß·°π‰´‚§≈‡«’¬√å∑’Ë°”Àπ¥
°—∫§à“∑’Ë«—¥‰¥â®√‘ß 3 §«“¡‡¢â¡¢âπ‡™àπ‡¥’¬«°—∫„π°“√«‘‡§√“–Àå
§«“¡·¡àπ¬” §«“¡‡¢â¡¢âπ≈– 6 µ—«Õ¬à“ß æ∫«à“¡’§à“‡ªÕ√å‡´Áπµå
¢Õß§«“¡‰¡à≈–‡Õ’¬¥¿“¬„π«—π‡¥’¬«°—π·≈–√–À«à“ß«—πÕ¬Ÿà„π
™à«ß  0.13%-1.12% ·≈– 0.18%-1.69% µ“¡≈”¥—∫

4. °“√∑¥ Õ∫§«“¡ª√“»®“°‡™◊ÈÕ5,6 „™â«‘∏’ Direct
inoculation ∑”°“√∑¥ Õ∫§«“¡ª√“»®“°‡™◊ÈÕ ≥ «—π∑’Ë 0, 30,
60, 90 ·≈– 180 §√—Èß≈– 5 µ—«Õ¬à“ß ®”π«πµ—«Õ¬à“ß∑—ÈßÀ¡¥
25 µ—«Õ¬à“ß

Õ“À“√‡≈’È¬ß‡™◊ÈÕ„™â 2 ™π‘¥ µ“¡ USP, BP §◊Õ fluid
thioglycollate medium (FTB)  ”À√—∫∑¥ Õ∫À“ anaerobic
bacteria ·≈– soya-bean casein digest medium (TSB)  ”À√—∫
∑¥ Õ∫À“ aerobic bacteria ·≈– fungi ∫√√®ÿÕ“À“√‡≈’È¬ß‡™◊ÈÕ
·µà≈–™π‘¥≈ß„πÀ≈Õ¥ª√“»®“°‡™◊ÈÕÀ≈Õ¥≈– 10 ¡≈.
·∫àß·µà≈–µ—«Õ¬à“ßª√‘¡“µ√ 0.3 ¡≈.µàÕÀ≈Õ¥Õ“À“√‡≈’È¬ß‡™◊ÈÕ
‡µ‘¡≈ß„π FTB À√◊Õ TSB ·≈–Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬ 
À√◊ÕÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬  ·≈– 25 Õß»“‡´≈‡´’¬ 
π“π 7 «—π µ√«® Õ∫§«“¡¢ÿàπ„  (turbidity) ¢ÕßÕ“À“√‡≈’È¬ß
‡™◊ÈÕ ∑¥ Õ∫µ—«§«∫§ÿ¡∑ÿ°§√—Èß ‚¥¬π”Õ“À“√‡≈’È¬ß‡™◊ÈÕ∑—Èß
2 ™π‘¥ ºà“π°“√¶à“‡™◊ÈÕ¥â«¬‡§√◊ËÕßÕ∫π÷Ëß‰ÕπÈ” (autoclave)
∑’Ë 121 Õß»“‡´≈‡´’¬  π“π 15 π“∑’ ·≈â«Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ 37 ·≈–
25 Õß»“‡´≈‡´’¬ µ“¡µ—«Õ¬à“ß

º≈°“√∑¥≈Õß

º≈°“√µ√«® Õ∫§«“¡∂Ÿ°µâÕß¢Õß√–∫∫ºà“πµ“¡‡°≥±å∑’Ë
USP XXIX °”Àπ¥ ‚¥¬§«“¡∂Ÿ°µâÕß·≈–§«“¡≈–‡Õ’¬¥¢Õß
«‘∏’°“√¡’§à“√âÕ¬≈–¢Õß coefficient of variation πâÕ¬°«à“ 2

º≈°“√«‘‡§√“–Àåæ∫«à“§à“‡©≈’Ë¬ª√‘¡“≥·°π‰´‚§≈‡«’¬√å
∑’Ë√–∫ÿ„π©≈“° (Percentage of labeled amount) µ≈Õ¥°“√»÷°…“
Õ¬Ÿà√–À«à“ß√âÕ¬≈– 100.69 - 101.11 Õ¬Ÿà„π™à«ß√âÕ¬≈– 100 + 10
¢Õßª√‘¡“≥¬“∑’Ë√–∫ÿ„π©≈“° ∂◊Õ«à“ºà“π‡°≥±å∑’Ë USP XXIX
°”Àπ¥ ·≈–¡’§à“‡©≈’Ë¬ª√‘¡“≥·°π‰´‚§≈‡«’¬√å§ß‡À≈◊Õ
µ≈Õ¥°“√»÷°…“ 180 «—π Õ¬Ÿà√–À«à“ß √âÕ¬≈– 99.66 - 100.09
¢Õßª√‘¡“≥¬“‡√‘Ë¡µâπ (µ“√“ß∑’Ë 1)

º≈°“√∑¥ Õ∫§«“¡ª√“»®“°‡™◊ÈÕæ∫«à“‰¡àæ∫°“√‡®√‘≠
‡µ‘∫‚µ¢Õß‡™◊ÈÕ„πµ—«§«∫§ÿ¡  (control)  ·≈– ¡’°“√‡®√‘≠‡µ‘∫‚µ
¢Õß‡™◊ÈÕ„π°“√∑” Growth promotion test · ¥ß«à“Õ“À“√‡≈’È¬ß
‡™◊ÈÕ¡’§«“¡‡À¡“– ¡µàÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡™◊ÈÕ∑’Ë∑¥ Õ∫ ·≈–
‰¡àæ∫°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡™◊ÈÕ„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ¢Õßµ—«Õ¬à“ß
µ≈Õ¥°“√»÷°…“ 180 «—π (µ“√“ß∑’Ë 2)
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•®√√¬“ »√’· ß®—π∑√å ·≈–§≥– Janya Srisangchun, et al.

µ“√“ß∑’Ë 1  §«“¡§ßµ—«∑“ß‡§¡’¢Õß¬“‡µ√’¬¡·°π‰´‚§≈‡«’¬√å 20 ¡°./¡≈. ‡°Á∫∑’Ë ¿“æ·™à·¢Áß

µ“√“ß∑’Ë 2  §«“¡ª√“»®“°‡™◊ÈÕ¢Õß¬“‡µ√’¬¡·°π‰´‚§≈‡«’¬√å 20 ¡°./¡≈. ‡°Á∫∑’Ë ¿“æ·™à·¢Áß

√–¬–‡«≈“ Fluid thioglycollate medium Soya - bean casein digest medium

«—π∑’Ë (Õ∫∑’Ë 37 Õß»“‡´≈‡ ’́¬ ) (Õ∫∑’Ë 37 Õß»“‡´≈‡´’¬ ) (Õ∫∑’Ë 25 Õß»“‡´≈‡´’¬ )

0 ‰¡à¡’‡™◊ÈÕ¢÷Èπ ‰¡à¡’‡™◊ÈÕ¢÷Èπ ‰¡à¡’‡™◊ÈÕ¢÷Èπ

30 ‰¡à¡’‡™◊ÈÕ¢÷Èπ ‰¡à¡’‡™◊ÈÕ¢÷Èπ ‰¡à¡’‡™◊ÈÕ¢÷Èπ

60 ‰¡à¡’‡™◊ÈÕ¢÷Èπ ‰¡à¡’‡™◊ÈÕ¢÷Èπ ‰¡à¡’‡™◊ÈÕ¢÷Èπ

90 ‰¡à¡’‡™◊ÈÕ¢÷Èπ ‰¡à¡’‡™◊ÈÕ¢÷Èπ ‰¡à¡’‡™◊ÈÕ¢÷Èπ

180 ‰¡à¡’‡™◊ÈÕ¢÷Èπ ‰¡à¡’‡™◊ÈÕ¢÷Èπ ‰¡à¡’‡™◊ÈÕ¢÷Èπ

√–¬–‡«≈“ §à“‡©≈’Ë¬ + §à“‡∫’Ë¬ß‡∫π¡“µ√∞“π

(«—π∑’Ë) ª√‘¡“≥¬“·°π‰´‚§≈‡«’¬√å ª√‘¡“≥¬“∑’Ë√–∫ÿ„π©≈“° ª√‘¡“≥¬“§ß‡À≈◊Õ¢Õßª√‘¡“≥‡√‘Ë¡µâπ*
(¡°./¡≈.) (√âÕ¬≈–) (√âÕ¬≈–)

* ª√‘¡“≥·°π‰´‚§≈‡«’¬√å‡√‘Ë¡µâπ ‡∑à“°—∫ √âÕ¬≈– 100

0 20.20 + 0.35 101.03 + 0.46 -

30 20.21 + 0.22 101.06 + 0.21 100.04 + 0.27

60 20.22 + 0.25 101.11 + 0.34 100.09 + 0.18

90 20.14 + 0.06 100.70 + 0.59 99.68 + 0.22

180 20.13 + 0.08 100.69 + 0.72 99.66 + 0.47

«‘®“√≥å

µ≈Õ¥√–¬–‡«≈“»÷°…“ 180 «—π ª√‘¡“≥·°π‰´‚§≈‡«’¬√å
„π√–À«à“ß‡«≈“»÷°…“Õ¬Ÿà„π™à«ß 100 + 10 ¢Õßª√‘¡“≥¬“
∑’Ë√–∫ÿ„π©≈“° ´÷Ëßºà“πµ“¡‡°≥±å∑’Ë USP XXIX °”Àπ¥ ·≈–
¡’ª√‘¡“≥·°π‰´‚§≈‡«’¬√å§ß‡À≈◊Õ‰¡àπâÕ¬°«à“√âÕ¬≈– 99.66
¢Õßª√‘¡“≥¬“‡√‘Ë¡µâπ µ√ßµ“¡§”π‘¬“¡§«“¡§ßµ—«º≈‘µ¿—≥±å
¬“¢Õß National Coordinating Committee on Large Volume
Parenteral §◊Õ ¡’ª√‘¡“≥¬“§ß‡À≈◊Õ¢Õßµ—«¬“ ”§—≠¡“°°«à“
À√◊Õ‡∑à“°—∫√âÕ¬≈– 90 ¢Õßª√‘¡“≥¬“‡√‘Ë¡µâπ · ¥ß«à“¬“©’¥
·°π‰´‚§≈‡«’¬√å‡°Á∫∑’Ë ¿“æ·™à·¢Áßπ’È¡’§«“¡§ßµ—«∑“ß‡§¡’
Õ¬à“ßπâÕ¬ 180 «—π °“√»÷°…“§«“¡§ßµ—«π’È Õ¥§≈âÕß°—∫∑ƒ…Æ’
Arrhenius §◊ÕÕ—µ√“°“√ ≈“¬µ—«≈¥≈ß ‡¡◊ËÕÕÿ≥À¿Ÿ¡‘≈¥≈ß7 ·≈–
Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡™◊ÈÕ≈¥≈ß ‡¡◊ËÕ ¿“æ·«¥≈âÕ¡¡’
Õÿ≥À¿Ÿ¡‘≈¥≈ß8

®“°º≈°“√∑¥ Õ∫§«“¡ª√“»®“°‡™◊ÈÕ¢Õß¬“©’¥·°π
‰´‚§≈‡«’¬√å· ¥ß«à“«‘∏’°“√‡µ√’¬¡¬“©’¥·°π‰´‚§≈‡«’¬√å‚¥¬
∑”‡ªìπ “√≈–≈“¬ ‡ªìπ«‘∏’‡µ√’¬¡·∫∫ªî¥ ´÷Ëß‰¡à∑”≈“¬§«“¡
ª√“»®“°‡™◊ÈÕ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫«‘∏’‡µ√’¬¡‚¥¬°“√·∫àß™—Ëß

ºß¬“ ‡æ√“–∑”„Àâºß¬“µâÕß —¡º— °—∫∫√√¬“°“»¿“¬πÕ°
∑—Èß·°π‰´‚§≈‡«’¬√å¡’§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ‡ªìπºß‡∫“ ™◊Èπßà“¬
·≈–ª√‘¡“≥∑’Ë™—ËßπâÕ¬¡“° ∑”„Àâ¬“°µàÕ°“√™—Ëß„Àâ∂Ÿ°µâÕß·¡àπ¬”
«‘∏’°“√‡°Á∫¬“‡µ√’¬¡„π ¿“æ·™à·¢Áß‡ªìπ°“√√—°…“§«“¡
§ß ¿“æ∑“ß®ÿ≈™’««‘∑¬“ ªÑÕß°—π°“√ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ ́ ÷Ëß‡ªìπ
ªí®®—¬ ”§—≠∑’Ë∑”„Àâ‡°‘¥Õ“°“√Õ—π‰¡àæ÷ßª√– ß§å®“°°“√µ‘¥‡™◊ÈÕ
„π≈Ÿ°µ“ (endophthalmitis) À√◊Õ °“√µ‘¥‡™◊ÈÕ„π°√–· ‡≈◊Õ¥
‚¥¬‡©æ“–„πºŸâªÉ«¬∑’Ë¡’¿“«–¿Ÿ¡‘§ÿâ¡°—π∫°æ√àÕß

°“√√—°…“·∫∫§«∫§ÿ¡ ‚√ßæ¬“∫“≈»√’π§√‘π∑√å¡’°“√„Àâ
¬“„π¢π“¥ 2 ¡°./ 0.1 ¡≈.  —ª¥“Àå‡«âπ —ª¥“Àå ·∑π¢π“¥¬“
1 ¡°./ 0.1 ¡≈. ∑ÿ° —ª¥“Àå ∑”„ÀâºŸâªÉ«¬≈¥°“√¡“‚√ßæ¬“∫“≈
´÷Ëß™à«¬≈¥¿“√–§à“„™â®à“¬°“√√—°…“·≈–∑”„Àâ¡’§ÿ≥¿“æ™’«‘µ
¥’¢÷Èπ ª√–°Õ∫°—∫™à«¬ª√–À¬—¥§à“¬“·°π‰´‚§≈‡«’¬√å∑’Ë„Àâ∑“ß
À≈Õ¥‡≈◊Õ¥¥” ”À√—∫ºŸâªÉ«¬‡¥Á°‡≈Á°∑’Ë„™â¢π“¥¬“πâÕ¬

°“√‡µ√’¬¡·≈–‡°Á∫√—°…“¬“·°π‰´‚§≈‡«’¬√å„π ¿“æ
·™à·¢Áß‡ªìπ°“√·°âªí≠À“¬“‡À≈◊Õ∑‘Èß ∑”„Àâ§à“¬“∑’Ë„Àâ∑“ß
À≈Õ¥‡≈◊Õ¥¥” 41,734 ∫“∑/ —ª¥“Àå °—∫ §à“¬“©’¥‡¢â“πÈ”«ÿâπµ“
·∫∫‡µ√’¬¡∑—π∑’ (freshly prepared) 5,962 ∫“∑/ —ª¥“Àå
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Chemical stability and sterility of frozen ganciclovir injections•§«“¡§ßµ—«∑“ß‡§¡’·≈–§«“¡ª√“»®“°‡™◊ÈÕ¢Õß¬“©’¥·°π‰´‚§≈‡«’¬√å ¿“æ·™à·¢Áß

≈¥≈ß‡À≈◊Õ 290 ∫“∑/ —ª¥“Àå „π°“√√—°…“·∫∫π” ‡ªìπ à«π
 ”§—≠„π°“√‡¢â“∂÷ß°“√√—°…“¢ÕßºŸâªÉ«¬ ‚¥¬æ‘®“√≥“®“°
ª√‘¡“≥¬“‡µ√’¬¡‡√‘Ë¡®“°®”π«π 20 ¢«¥ (10 ¡°./¡≈.)
„πªïß∫ª√–¡“≥ 2545 ‡æ‘Ë¡‡ªìπ 150 ¢«¥ (10 ¡°./¡≈.) ·≈–
610 ¢«¥ (20 ¡°/¡≈.) „πªïß∫ª√–¡“≥ 2550 ∑”„Àâ “¡“√∂
ª√–À¬—¥§à“¬“√«¡∑—Èß ‘Èπ 6,956,931 ∫“∑ π—∫·µàªïß∫ª√–¡“≥
2546 ∂÷ß 2550

 √ÿª

¬“©’¥·°π‰´‚§≈‡«’¬√å§«“¡·√ß 20 ¡°./¡≈. ‡°Á∫„πµŸâ‡¬Áπ
™àÕß·™à·¢Áß (-20 Õß»“‡´≈‡´’¬ ) ¡’§«“¡§ßµ—«∑“ß‡§¡’·≈–
§ß ¿“æ§«“¡ª√“»®“°‡™◊ÈÕÕ¬à“ßπâÕ¬ 180 «—π ª√‘¡“≥¬“
·°π‰´‚§≈‡«’¬√å§ß‡À≈◊Õ¡“°°«à“√âÕ¬≈– 99.66 ¢Õßª√‘¡“≥¬“
‡√‘Ë¡µâπ ·≈–¡’ª√‘¡“≥µ—«¬“ ”§—≠µ“¡∑’Ë√–∫ÿ„π©≈“°
 (percentage of the labeled amount) ¡’§à“Õ¬Ÿà„π™à«ß 100.69 -
101.11 Õ¬Ÿà„π™à«ß 100 + 10 µ“¡‡°≥±å∑’Ë USP XXIX °”Àπ¥

°‘µµ‘°√√¡ª√–°“»

§≥–ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥§≥–·æ∑¬»“ µ√å ·≈– §≥–
‡¿ —™»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ ∑’Ë‰¥â°√ÿ≥“„Àâ°“√ π—∫ πÿπ
°“√»÷°…“§√—Èßπ’È
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